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ABBREVIATION

Anthropogenic — man-made

CHa— Methane

CO: — Carbon dioxide

CO:2 eq — Carbon dioxide equivalent

EPA - United States Environmental Protection Agency
GHG - Greenhouse gas

GHGs — Greenhouse gases

Gt — Gigaton

Km — Kilometre

Luke — Luonnonvarakeskus, Natural Resource Institute Finland
Mt — Million tons

Nm — Nautical mile

NO:— Nitrous oxide

UN — United Nations

UNFCCC — UN Framework Convention on Climate Change



1 Introduction

Carbon neutralization, the Carbon footprint and climate change are words we hear almost
every day through different channels. More and more countries are working to reduce
their carbon footprint, for example through various laws and legal reforms. This inevitably
also affects the choices made by individuals. Of the two or several options, it is better to
choose the less polluting one. In this way, climate change can be influenced.

Finland has announced that it will strive for carbon neutrality by 2035 (The Ministry of the
Environment). As a member of the UN, Finland is committed to complying with the UN
Framework Convention on Climate Change (UNFCCC), the Kyoto Protocol, and the Paris
Agreement. This means that also companies need to be aware of their emissions and are
committed to reduce them. Before reducing GHG emissions, it is hecessary to calculate
and report how they are formed. Environmental awareness and actions affect a com-
pany’s reliability in the business. A company that visibly strives to offset the CO, and other
GHG emissions it produces and reduce its carbon footprint probably enjoys greater trust
among the customers, employees, and investors than its competitors which do not.

One part of this decision made by Finnish Government concerns public construction. The
government has set a target, that 45% of all the public construction will be made from
wood by 2025. Public actors are leading the way in the entire construction industry. As a
result of public wood construction, the use of wood in the private sector will also increase
as construction expertise is strengthened and increasing construction volumes reduce the
overall cost level. By choosing wood construction instead of concrete, public actors can
reduce climate emissions by binding CO; in the buildings and are able to support the do-
mestic economy by favouring local production of building materials as well as local know-
how. (The Ministry of the Environment.)

According to the UN Environment Programme’s press release (DEC 2020) the CO, emis-
sions from the global building sector were 9.95Gt CO; in 2019. This accounts for 38% of
all energy-related CO, emissions when adding emissions from the building construction
industry. The best way to reduce CO, emissions in this sector is to favour the use of re-
newable raw materials instead of fossil raw materials. In timber construction, the building
itself acts as a carbon storage during the life cycle of the product. The storage time varies
from one year to 30-50 years, if not more, depending on the application (Mikkonen 2021).

This thesis is commissioned by Wood from Finland Association. The main purpose is to
find out the estimates of carbon footprint in Finnish wood exports in Top 25 countries. The
research will focus on calculations of carbon footprint, especially in the logistics and end
use products of timber exports countries. Thesis is based on another thesis done in au-
tumn 2020 by students at LAB University of Applied Sciences, in which the Top 25 coun-
tries and the end use segments of timber products have been determined. All the infor-
mation is based on the export figures from 2019.

The first step of this thesis is to become acquainted with the client and the research mate-
rials obtained in advance. The calculation of the carbon footprint and the tools used for it
also needs to be studied in more detail. Although there are several calculation tools, they
are extensively fee-based, so the calculations for this thesis are made by using Microsoft
Excel. All baseline data are reported for CO» emissions only, so the calculations focus
only on these emissions and do not take other GHG emissions into account. The share of
the other GHG emissions in relation to CO, emissions is small, so the impact on the calcu-
lation results is reasonably small. For the calculations, transport routes, transport



equipment and distances need to be determined. In this thesis, only the carbon footprint
produced by the finished export product is calculated (steps 5 to 10 in picture 1), the emis-
sions of the wood product manufacturing process in Finland are not considered.

TIMBER PROCESS FLOW CHART
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Picture 1. Process flow chart of timber



2 Presentation

2.1 Wood from Finland

Wood from Finland (picture 2) is a national promotion program for Finnish sawn timber. It
is operated by Finnish Sawmills Association and Business Finland. The main goal of the
program is to form new partnerships between Finnish companies and global timber trade
and to strengthen mutual benefits between business partners. Multiple Finnish experts
with the technical and commercial expertise work on the Wood from Finland program.
(Wood from Finland.)

Wood from Finland Oy is a limited liability company founded in 2007 in Lahti. The com-
pany’s main business is management consulting. Wood from Finland Oy's CEO is Kai

Juha Tapani Merivuori. According to the year 2020 financial statement, the company’s
turnover was EUR 87 thousand and the result of the financial period was EUR 1 thou-

sand. (Finder.)

WOOD
FROM FINLAND

Picture 2. Wood from Finland logo (Wood from Finland)

2.2 The Finnish Sawmills Association

The Finnish Sawmills Association (picture 3) has been operating since 1945. The associa-
tion promotes the business operations of its member companies by representing their in-
terests. The aim of the association is that the independent sawmilling industry is known in
Finland as one of the most vital sectors of the national economy and as a profitable, re-
sponsible, and sustainable industry that is based on entrepreneurship. Their goal is to be
known as reliable and forward-looking partners. Their membership base includes approxi-
mately 30 companies. Almost all members are family businesses operating nationwide.
(The Finnish Sawmills Association.)

Finnish Sawmills Ltd is a limited liability company founded in 2002. The main businesses
of the company are organizations, associations, and foundations. Wood from Finland Oy’s
CEO Kai Juha Tapani Merivuori is also CEO of the Finnish Sawmills Ltd. According to the
year 2019 financial statement, the company’s turnover was EUR 288 thousand and the
result of the financial period was EUR 8 thousand. (Finder.)

sana

Picture 3. The Finnish Sawmills Association logo (The Finnish Sawmills Association)



2.3 Business Finland

The Finnish government organization, Business Finland (picture 4), is for innovation fund-
ing and trade, travel, and investment promotion. The organization has 600 employees in
56 offices of which 40 operate globally and 16 across Finland. The organization was cre-
ated in January 2018 by a merger of two organizations: Finpro and Tekes. Business Fin-
land helps companies to go global and supports and funds innovations. The company
aims to Develop Finland to be the most attractive and competitive innovation environment
where the companies can grow, change, and succeed. (Business Finland.)

Business Finland Oy is a limited liability company founded in 2015. The company’s main
business is consulting services. Other business areas are foreign trade services and busi-
ness services. Business Finland Oy’s revenue in year 2019 was EUR 82,5 million accord-
ing to the company’s financial statement and the result of the financial period was EUR
1,4 million. Person in charge of the company is general Director Nina Kopola among oth-
ers. (Finder.)

BUSINESS
FINLAND

Picture 4. Business Finland Logo (Business Finland)

2.4 Finnish Forest Industry

More than 75 % of Finland’s land area is covered with forest. Of this, about 13 %, 2,9 mil-
lion hectares are fully protected. This corresponds to an area the size of Belgium. Due to
its “green gold” Finland is the most forested country in Europe.

Approximately one-fifth of Finland’s merchandise exports consists of the forest product in-
dustry. The Forest industry in Finland is a big employer. With its value chains the industry
employs over 100 000 Finns and generates more than EUR 3.5 billion in annual tax reve-
nue.

The Finnish Forest Industries Federation is an advocacy organization for forest industry
companies operating in Finland. The federation consists of 71 member companies operat-
ing in the pulp, paper, board, packaging, and wood product industries. Member compa-
nies in the wood product industry are sawmills, wood-based panel manufacturers, and
manufacturers of joinery products and wooden houses. The Finnish Forest Industries Fed-
eration represents the entire pulp, paper, and board industry, and most of the wood prod-
uct industry. (Metsateollisuus.)



3 Wood as a raw material

The sawmill industry handbook (Varis 2018, 37) states that 26,2 million hectares of Fin-
land’s land area is used to procure raw materials for the wood industry. 20,5 million hec-
tares of this land is suitable for log procurement. The rest of this is poor-growth wasteland
or reserved for another use, such as forest roads. Approximately 9 million hectares of for-
est land is bogland and half of this is drained. Statistics on these forest areas are based
on national forest inventories made since the 1920s.

About 67% of the commercial forest land is owned by private forest owners and 17% by
the state. The remaining share is owned by companies, municipalities, parishes, joint for-
ests, and other small community owners. In Finland, two different forest certification sys-
tems are used — PEFC and FSC. 85 % of the forests are PEFC certified and 6 % FSC cer-
tified. Usually, the FSC certified forests are also PEFC certified.

Referring to Luke’s statistics of forest industries’ roundwood consumption in 2020 (picture
5), 41 % of roundwood was consumed by wood product industries. Most of it, 59%, was
consumed by pulp industries. Even though the amount of roundwood used in Finland is
significant, most of it is used for short life cycle products such as paper, board, and pack-
aging materials. The use of wood should be directed more toward long-term uses to max-
imize environmental benefits.

FOREST INDUSTRIES’ ROUNDWOOD CONSUMPTION, 2020
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Picture 5. Roundwood consumption of 2020 (Luke 2021)



3.1 Logyield

Most of the wood used in wood products industry is sourced from private forest owners. in
addition to logs, cutting down trees also produce pulpwood and energy wood. In the tim-
ber trade, the greatest monetary benefit comes from logs. For this reason, it is important
that the amount of log wood is maximized. This has a great benefit to both the seller and
the buyer of the wood. Figure 1 shows log prices for week 17/2021. Price information is
based on data from Luke. According to Metséa Forest (2021), log percentage is 82,9 for
pine and 88 for spruce. Picture 6 shows the approximate breakage of softwood.

First felling

The first felling is forest procedure, which is done when the trees are 12-16 meters high.
The best trees are left to grow in the forest, and felling gives them more growth space and
the growth of the trees accelerates. First thinning is performed when the forest is 25-40
years old, depending on the location. In Southern Finland, first thinning is done in earlier
stage than in Northern Finland. (UPM.)

Thinning

Thinning is performed 15-25 years after the first felling and when the diameters of the
trees at a height of 1,3 meters is at least 16 centimetres. In the lower thinning, smaller and
poorly growing trees are removed from the forest, while in the upper thinning, the heaviest
trees are removed. Between first felling and regeneration felling, one or two thinnings are
usually made. (Metsé Forest.)

Regeneration felling

Regeneration felling is carried out when regeneration is of greater benefit to the forest
owner than from its management. This usually happens when tree growth begins to de-
cline. Regeneration felling gives the forest owner the greatest profit.



LOG PRICES € IN FINLAND 17/2021
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Figure 1. Log prices in week 17/2021
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The yield from the log

The way the log is sawn in sawmills affects the yield of sawn timber. The most common
sawing method used for softwood in the Finnish sawmills is pattern cut (picture 7). In this
two-staged method, side boards are first taken from both sides of the log and remaining
squared timber can be used as a log blank, or it can be sawn into planks after rotating it
90 degrees. (puuproffa.)

Picture 7. Pattern cut (puuproffa.fi)

3.2 End use products

The Finnish softwood is globally known as an excellent material for various end uses. Its
high quality is based on an exceptionally favoured growth area, renewable and certified
forest resources, and longstanding forestry. The growing season of Finnish softwood is
about 100 days a year, so the three grows slowly. As a result, the trunks are straight, and
the branches are small. The wood is tough and hard. The proportion of heart wood is high,
and the number of internal cracks is minimal due to the low internal stress of the wood.
(Varis 2018, 17.)

The Finnish sawn timber is used for example, in building and construction, interior design,
and the packaging industry. In the construction industry, sawn timber is used mostly in
structural end use, but also in the joinery industry, such as floors, windows, doors, and
stairs. In interior decoration products, Nordic sawn timber has been preferred due to the
small number of knots, but as people started to prefer a painted surface instead of a visi-
ble wooden surface, it has lost market share to cheaper wood-based substitutes, such as
MDF (medium density fibre). For the lower grades of Nordic sawn timber, the packaging
industry is the important end user. It is being used for pallets, cable drums, and various
boxed applications. (Varis 2018, 221-223.)
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4 Carbon footprint

4.1 About carbon footprint

A carbon footprint is the amount of greenhouse gas (GHG) emissions which caused by
human activities such as the use of fossil fuels, cutting down trees, transportation, and
household energy. GHGs can be expressed as only CO; emissions or as CO; -eq, which
includes other GHG emissions transformed into CO; -eq. A carbon footprint is measured
by the amount of carbon dioxide (CO:) of our lifestyle’s actions which released to the at-
mosphere. (The Nature conservancy 2021.)

In 2007, Finland had 78 million tonnes CO: equivalent (CO: -eq) of GHG emissions. The
emissions were 10% higher than in 1990. According to the data of Finland’s statistics, the
total amount of GHGs emissions in 2019 totalled 53 million tonnes of carbon dioxide
equivalent, which is equal to 18 million tonnes CO: eq less than in comparison year 1990.
(Statistics Finland.)

The most significant of Finland’s greenhouse gases (GHGSs) are carbon dioxide (COx2),
methane (CH4), Nitrous oxide (NOz) and Fluorinated gases (figure 2). Carbon dioxide
emissions varied for 80% and 85% between 1990 and 2019. The increasing of emissions
in the atmosphere changes our climate because each gas has the own ability to heat and
make planet warmer. (Good energy 2017).

GHGs 2019

2%

s 002 m wCH4 m NO2 m = F-Gases

Figure 2. Finland’s Greenhouse gas emissions in year 2019
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Anthropogenic CO; emissions are the highest compared to other greenhouse gas emis-
sions. The majority is emitted by industry, transport, and electrical use. The people are re-
leasing GHGs to the atmosphere ten times faster than the volcanoes did during the great
dying. The cutting and burning of forests to clear space for farming, ranching, settlements,
and road building, can add at least 15 percent of global GHGs per year. (Jonathan. S. F.
2019, 92.)

Fossil fuels are fuels created by the fossilization of the biomass of ancient organisms into
the soil. These include e.g., coal, natural gas, lignite, and fuels refined from petroleum.
Fossil fuels are non-renewable resources which will run out over time. Burning fossil fuels
releases a lot of GHGs into the atmosphere and this accelerates global warming. There
are also risks associated with the use of fossil fuels, such as explosion and leakage haz-
ards, as well as the risk of collapse in mines when they are procured.

4.2 Climatic impact of GHG emissions

According to the EPA (The United States Environmental Protection Agency) as anthropo-
genic GHG emissions increase, they accumulate in the atmosphere and warm the climate,
which in turn leads to many other changes around the Earth — in the atmosphere, on land
and in the oceans. These changes have both positive and negative effects on humans,
society, animals, and plants. Because many of the important GHGs remain in the atmos-
phere for decades, even hundreds of years after the release, their warming effects on the
climate will continue for a long time and may thus affect both present and future genera-
tions.

As a result of climate change, Finland’s weather becomes warmer and more pluvial. Di-
verse ecosystems and good quality water resources that our nature provides us are under
threat. These effects affect agriculture, forestry, the fishing industry, nature tourism as well
as land use in urban environments. In Northern Europe, climate change can bring some
benefits such as reduced demand of heating, potentially higher yields, and faster growing
forests, but globally, however, the adverse effects of climate change outweigh the benefits
by far. (ymparisto.fi.)

4.2.1 Mode of Transport

In Finland, transport plays a major role in addition of GHGs. It is the fifth largest emitter in
the country. 94 % of transport emissions come from road transport, 4 % are maritime
emissions, and 2% are aviary emissions. (Finnish Government.)

Transportation has played the main role in augmentation of the EU’s total emissions
where road transport has added 21% of all carbon dioxide emissions in 2017. The road
traffic occupied more than 71% in the sector of transportation, 19% of emissions caused
by trucks. Maritime transportation was 13.4%. The mode transport taken into considera-
tion in Finnish wood exports countries was maritime and road transport, precisely heavy-
duty vehicles (Figure 3).
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EU (Convention) — Share of transport greenhouse gas emissions
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Figure 3. Share of transport greenhouse gas emissions in EU (EEA 2019)

4.2.2 Reducing emissions

The conservation of nature is very crucial for many reasons, for example, the animals and
plants are so connected, this means that are dependent on each and other. Human being
needs all the time oxygen for respiration, food, trees for construction and other human ac-
tivities in daily life. If we really need to survive in the long term, we should do our best in
reducing emissions. Every sector of the world economy like extraction of raw materials,
manufacturing in general and industries' service contributes the emissions in the atmos-
phere, so all of them must give off from fossil fuels to avoid climate change. (Nunez, C.
2019)

In the manufacturing sector must reduce emissions by remanufacturing. The use of some
durable materials can be reused in the future again to reduce new greenhouse gases in
the atmosphere. The engineers who design some materials, especially for industry should
consider the energy of those products will need to use in production processes by keeping
in mind the impact can cause the environment (Industry today 2020).

The Ministry of transport and communications of Finland have suggested the planification
to finish the greenhouse gases by 2045 in domestic traffic. The objective will be achieved
by using renewable fuels, using more public transport than private transport, improvement
of efficiency transport, bicycles when it is possible, and by increasing taxes and fees for
activities that are emitting a high quantity of exhaust gases. (The Ministry of transport and
communications 2018.)
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4.3 Logistics

Finland is the biggest softwood producer in the world where it takes the seventh place and
is the world’s number four of exporter of sawn timber. This means that Finland exports
80% of the wood products manufactured and all of them must be transported. The Finnish
whitewood and redwood are mostly exported by using maritime transportation (eSawmill
2015). A network of Finnish ports that are specialized in sawn timber are shown in picture
8.

Kemi; Kontit
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* Raahe; Kontit
@ Rahja; Break bulk
* Kokkola; Kontit
Pietarsaari; Break bulk
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@ Kaskinen; Break bulk « Varkaus; Break builk
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. Rauma; Kontit, break bulk
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@ Helsinki; Kontit, trailerit

E Lahde: Liikennevirasto. Ulkomaan merikuljetukset 2015
@ Hanko; Trailerit & 2016 vene

Turl‘(u; Trailerit

b bing

Picture 8. A network of Finnish ports specialising in sawn timber (eSawmill 2015)

The most common used modes of transport in wood products exports are trailers and con-
tainers, which replaced the train ferries. These modes of transports are used commonly in
Europe. (sahateollisuuskirja 2015.) According to the data from the previous thesis in figure
4, the total amount of the Finnish sawn timber exported in 2019 was 3169389 m3 in logis-
tics. This includes different modes of transportation, such as, door to door, conventional
shipment, container shipment and other.
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Logistics(total m3) by each country
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Figure 4. Transport method by country

The logistics of the wood products was changed as the modes of transport was improved.
Some European countries, especially those in Northern, Central and Southern Europe
and the Nordic countries, mainly use trailers and containers as a method of transport,
while to the Middle East and to the North Africa conventional shipments are used as a
main transport (picture 9).

Picture 9. A conventional ship (sahateollisuus 2015)
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4.4 Calculation standards & methods

There is a different kind of standards and guidelines to determine carbon footprint, such
as the product’s carbon footprint calculation standard 1ISO 1467, and GHG Protocols for
calculating the company’s own emission sources — scope 1, purchased energy emissions
— scope 2, and other indirect emissions — scope 3. Legislation can also set targets for re-
ducing the carbon footprint, as has been done in with EU Regulation 333/2014 on CO-
emissions from passenger cars. (Siitonen 2018.)

The Internet provides several different calculators for calculating carbon footprint. In addi-
tion, there are service providers which calculates the organizations carbon footprint of
products or services for a fee. Even though there are multiple calculators, it is difficult to
find a calculator for a certain product or service.

Typically, the calculation of the carbon footprint considers all GHGs generated by a prod-
uct or service throughout its life cycle, which are converted to CO; equivalents by taking
into account their GWP in relation to CO,, but it can also be calculated for CO, emissions
alone as in this thesis. In this case, all emissions must be reported in the form of CO..
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5 Results and analysis

5.1 Information about calculations

In the calculations about carbon footprint made for the thesis, only CO2, emissions caused
by the transport of Finnish export wood have been considered. The calculations were
made with Microsoft Excel, and they are rough but give an indication of how much differ-
ent modes of transport and routs used affect the climate. The emissions were calculated
with mathematical formula 1,

V*%*nm [1]

. coz2 . .. . . . . . . .
where V is volume, gm—m is emission figure, and nm is distance in nautical miles (used in
maritime transport)

or with formula 2,

02
* g *

%4 km [2]

where the distance is km (used in road transport).

The formula used depended on whether the emissions to be calculated were from road or
maritime transport. The emission figure for maritime transport is 113g CO/thm comes
from Finnlines (2021), which is the average emission figure for the cargo vessels used by
the company, while the emission figure for road transport for HDW is 900g CO2/tkm
comes from Transport & Environment (2015).

The CO: emissions from Heavy-duty vehicles (HDV) are from Transport & Environment
(2015), marine emissions used are from Finnlines (2021). Logistic data used are from LAB
senior lecturer Esa Mikkonen (2021). Nautical miles have been checked with a website
sea-distances.org.

The top 25 export countries, gross volumes, and end use segments comes from a survey
made by Eero Kinnunen and Aleksi Turkia in autumn 2020 in part of their thesis. The sur-
vey was answered by Finland’s 23 largest companies in the wood product industry. The
survey was made by using Webropol tool and the 25 largest countries were listed. Wood
products were separated into redwood (pine) and whitewood (spruce). A minimum value
of responses of 500 m? per segment was requested. Each wood product was divided into
six different segments: sawn timber for construction, planed goods, packaging material
and disposable products used in construction, joinery, and other products. Rough esti-
mates of the volume of wood exported were wanted for the responses. This survey does
not cover the whole exported volume, but it gives us a representative sample about 50%
Finnish wood product exports.
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For each country, CO, emissions have been calculated only for the most exported wood
product, which is either whitewood (spruce) or redwood (pine). Of the 25 export countries,
the 10 largest have been specified. The last 15 have been combined in the same calcula-
tion and the averages of the distances of the eight largest countries have been used when
the distances were determined.

The density of Finnish dried whitewood is about 470 kg/m?and for redwood 550 kg/m3.
About half the weight of wood is carbon, so a cubic meter of sawn timber contains more
than 200 kg of carbon. In Europe, a figure around 0,9 tonne of CO: is bonded in a one cu-
bic meter of wood. This figure is based on calculations made by Professor Arno Frihwald
of the University of Hamburg in the 1990’s. This had led to a simplified calculation that one
cubic meter of wood binds up a ton of CO- from the atmosphere when it grows, and this
information is used in several different documents, textbooks, and calculations. (The Fed-
eration of the Finnish Woodworking Industries 2021.) This information is also used in this
thesis to calculate the carbon stocks maintained by exported wood products. Net carbon
storage has been calculated by deducting the losses from wood processing from the
gross storage. The loss is 5 to 15 % depending on the end use product, but in this thesis
only the highest loss percentage have been taken into account.

When calculating the average storage time of CO; in each country, the storage time was
obtained by first summing the life cycle of each segment used and dividing the result by
the number of segments.

5.2 Redwood

According to the survey made for Finnish timber exporting companies, the amount of ex-
ported redwood in 2019 was 1753711 cubic meters. Redwood was exported mostly to
Egypt, Japan, Algeria, Israel, and France. Exported volumes based on the survey is
shown in figure 5 and total emissions compared to net storage CO; is shown in figure 6.
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Figure 5. Redwood export volumes obtained from the survey
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CO2 EMISSIONS AND STORAGES
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Figure 6. Total emissions and CO: net stores of exported redwood

Egypt

Egypt has been Finland’s the most significant redwood export country for decades. Due to
their environmental conditions and ever-growing population, the law of supply and de-
mand does not meet. In Egypt, redwood is used in all segments, but mostly in construc-
tion, joinery, and in packages, pallets, and single use construction materials. The most
common mode of transport when exporting products to Egypt was conventional shipment.
The total amount of CO, emissions, 17283 tonnes, was less than half of the net amount of
stored CO2, which was 352246 tonnes. The storage time for CO: is approximately 27,2
years, which is the average of life cycles of all segments used.

Japan

Redwood exported to Japan is mainly used in Glulam beams. The Japanese prefer
beams and a visible wooden surface in their buildings, so the Finnish redwood is perfect
to this, thanks to its small number of knots. The results of calculations show that the total
emissions, 272834 t/CO,, were slightly bigger than amount of stored CO», which was
257814 tonnes. The most common mode of transport to Japan is container shipment. The
average life cycle of Glulam is approximately 60 years, during which time CO; remains
stored.

Algeria

In Algeria, the Finnish redwood is used in joinery, construction and in packaging industry.
The net amount of stored CO,, 153442 tonnes, was twice as big as the CO; emissions,
which were in total 64204 tonnes. The average storage time of CO2in most manufactured
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products, such as doors, windows, and kitchen furniture, is 30 years. Conventional ship-
ment was the most common mode of transport when exporting goods to Algeria.

Israel

60% of redwood exported to Israel are used in Glulam and planed goods. The rest of the
sawn timber goes to joinery, packaging, and construction. Total emissions when exporting
to Israel were 38454 t/CO2 and the net stored CO, was 76095 tonnes. The average stor-
age time of CO-in the main products is 37,5 years (Glulam 60 years, planed goods 15
years).

France

The most exported products to France were planed goods. It covers 50% of total redwood
exports. Most of the shipments, about 70 %, were delivered door-to-door by trucks, the
rest with conventional shipment. The average storage time of CO in these products is 15
years. Total amount of CO, emissions was 42681 tonnes, and the size of the net CO-
storage was 63172 tonnes.

5.3 Whitewood

The results of the survey show that in 2019, a total of 1399090 cubic meters of whitewood
were exported from Finland. The largest export countries were China, Germany, Estonia,
UK, and the Netherlands. Exported volumes based on the survey is shown in figure 7.
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Figure 7. Whitewood export volumes obtained from the survey



20

The last 15 countries from the survey were added to this category, although the difference
in export volumes of redwood and whitewood was not large. The emissions of CO, com-
pared to net stored carbon is shown in figure 8.
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Figure 8. Total emissions and CO; stores of exported whitewood

China

From the exported whitewood, over 70 % is used in joinery. The total amount of CO-
emissions when exporting to China was 279040 tonnes and the amount of stored CO;
was 292442 tonnes. The most common use mode of transport to China was container
shipment. The Chinese prefer furniture made of Finnish wood, especially in children’s
rooms. The life average life cycle in joinery products is 30 years. The life cycle of well
cared solid wood furniture can be decades, so CO; stays stored for quite some time.

Germany

Whitewood exported to Germany from Finland mainly as planed goods. The Finnish wood
is used, for example, for exterior cladding. The average life cycle of planed goods is ap-
proximately 15 years. Door-to-Door transports were the most used mode of transport
when exporting goods to Germany. The trucks travel to Germany either via Sweden and
Denmark, or directly Finland by vessel. The total amount of CO» emissions was 104187
tonnes and the amount of stored CO, was 177786 tonnes.
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UK

The wood exported to the UK is mostly whitewood. The exported volume consists of sawn
timber, joinery, and planed goods. The average life cycle of the products in this segment
is 25 years (construction and joinery 30 years, planed goods 15 years). Most common
used mode of transport when exporting to UK was conventional shipment, which covered
95 % of all shipments. The remaining 5 % was container transport. The total emissions
were 30667 t/CO, and the size of the carbon storge was 136286 t/CO..

Estonia

Estonia is one of the principal exports of wood products of Finland. In 2019 the total
amount of gross volume was 168851 cubic meters. The whitewood occupied 58.7% and
redwood was 41.3% of all ordered. The exported whitewood is mainly used in joinery. In
joinery products, CO; remains bound approximately 30 years. The stored CO, was 84184
tonnes, and the total amount of emissions was 10726 tonnes. Door to door was mostly
used as a method of transport when goods were exported to Estonia.

Netherlands

At the Netherlands, the most common segment of exported Finnish timber is packaging,
pallets, and single use construction material. The average years in use in this segment is
one year. Netherlands started doing investment in housing and doing renovation of exist-
ing old buildings, due to this plan the exportation of Finnish whitewood was improved. The
emissions were 6886 t/CO, from Finnish factories to the journey’s end. The size of the
CO; storage was 34995 tonnes. The total emissions produced from steps 5 to 10 in pic-
ture 1 were the lowest of all exporting countries. The door-to-door transport method was
mainly used.

The last 15 countries

The last 15 countries exported a total of 530276 m?, of which 53,3 % was whitewood and
46,7 % redwood. These countries included e.g. Morocco, Saudi Arabia, Poland, Belgium,
Spain, and Denmark. The exported whitewood ended up mainly as planed goods, red-
wood in joinery. Total emissions were 71859 t / CO, and net inventories 240109 t / CO,.
Container transport was used as a general mode of transport.

5.4 The average CO:2 storage time

The total volume of exported redwood according to the survey was 1062081 cubic meters.
Figure 9 shows how the volume is distributed among different segments. Glulam acts as a
long-term carbon storage, and most of the redwood exported from Finland ends up for this
very purpose. Redwood is also widely used in joinery products, such as windows, doors,
and furniture, which also have a quite long service life. The volume of short-lived products
manufactured from Finnish whitewood was lower than the volume of long-lived wood
products. There was no more detailed specification for the Other segment, so an exact life



cycle for these products was not available either. Therefore, the storage time of CO; in

this segment has been set at one year.
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Figure 9. The average CO; storage time in redwood products

Figure 10 shows the volumes and average CO; storage time of whitewood in different
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segments. As can be seen from the figure, the use of whitewood in Glulam products was

significantly lower than the use of redwood in similar products. The storage time of CO>
bound to products made from Finnish whitewood is shorter than in redwood products,

even though the total export volume, 1136236 cubic meters, was bigger.
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products
70
60
50
40
30
20
10 .
O — —
Construction Gluelam, CLT Planed goods  Joinery Packaging, Other
(strength and other m3 (doors, pallets and
graded, glued windows, single use
infrastructual  products kitchens,  construction
or otherwise staircases etc.  material
m3) m3)
m average life cycle (storage time of CO2 in years) e Total volume m3

Figure 10. The average CO: storage time in whitewood products

450000
400000
350000
300000
250000
200000
150000
100000
50000
0



23

6 Conclusions

The main objective of this thesis was to calculate the carbon footprint of the Finnish sawn
timber exports in top 25 countries. We used the data from previous thesis which was done
in autumn 2020 by Eero Kinnunen & Aleksi Turkia. The more information, such as aver-
age life cycles of different segments and other, was given by Esa Mikkonen, a senior lec-
turer in LAB university of applied sciences.

In calculations we took into consideration only the predominantly between the white-
wood(spruce) and redwood(pine) for each country. The distance used to find out the car-
bon footprint is from Finnish factories to the destination of customers; we did not consider
the distance from forests to the product manufacturing. According to the data of logistics
the Finnish wood exports in top 25 countries the most used method of transportation is
maritime where Egypt, United Kingdom and Algeria are mainly used conventional ship-
ment while China, Japan, Israel and the last 15 countries utilized commonly Container
shipment. The rest of countries such as Germany, France, Estonia, and Netherlands used
the door-to-door shipping services.

After calculating the total emissions tons of carbon dioxide of all Finnish wood exports
countries, we noticed that China, Japan, and Egypt emitted the most CO. with the range
of 170000-280000 tonnes, while the Netherlands, UK and Estonia have the lowest emis-
sions with the range of 6000-31 000 tonnes.

Countries that export redwood as their main products from Finland have higher and more
long-lasting net storages of CO, than those countries that export whitewood. According to
the results of the calculations, Egypt has a total net storage of 352246t/ CO., as it is by
far the largest exporter of Finnish redwood. China, on the other hand, controls Finnish
whitewood exports in statistics, with a net storage of 292442 t / COa.

The greatest CO; storages when observing exported Finnish wood products are for red-
wood in Glulam products and for whitewood in joinery products. With an average life cycle
of 60 years in the above-mentioned products and 30 years in the following ones, it can be
stated that when exporting wood products, Finland also exports carbon stocks.

In this thesis, we used data from a previous study, as well as additional information from
our supervisor, but some of the data we received were not comprehensive enough to pro-
vide accurate results for determining carbon footprint estimates. In addition, simplified fig-
ures and averages have been used in the calculations, which also contribute to the re-
sults. For example, emissions have been calculated from steps 5-10 of Figure 1, which
consist of truck transport from the factories to the port, then to the assembly or final desti-
nations. Steps from the forest to Finnish factories were not considered in the calculation
because the actual data were not available, although these would be very important steps.
In the next possible research, it is necessary to define all the routes used in each country
and their mode of transport to obtain more accurate readings.

Controlling emissions is important for the environment. A good way to reduce the release
of GHGs to the atmosphere is to favour timber construction over concrete construction.
Wood is the only construction material that binds CO.. It can replace metal, plastic, and
brick in a variety of applications, such as load-bearing structures, air barriers, and clad-
ding. In construction and renovation, concrete-based products can be replaced with wood-
based products.
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