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Summary

Swerea SWECAST was commissioned by the Swedish Foundry Association to
update the background report for the carbon footprint indicator which was first put
forward in 2011.

The aim of the work was to analyze the emission of CO2 for thirteen foundry
producing countries when producing one tonne of cast product.

The Swedish Environmental Research Institute, IVL, has on Swerea SWECAST
mission produced a report with general data on carbon dioxide emissions from
electricity consumption from thirteen countries.

Based on the background data presented by IVL and assumptions, calculations
have been made for a number of different metals. The results are an indication that
there are climatic differences depending on the country the cast components is
manufactured in. In essence, it is the countries' electricity mix that controls the
outcome, where Sweden is very well, because electricity from hydro and nuclear
power produce low emissions of greenhouse gases in the operating phase.

A risk with this kind of work is that the result is taken as income for not working
with energy efficiency in the Swedish foundries. So should not the results be
interpreted. If foundries in other countries or individual foundries are working to
streamline its process and the Swedish foundries don’t there is the risk that the
Swedish foundries after all end up behind.



Swerea SWECAST AB Rapport nr 2016-008_

Table of Contents

1 ORIGINS OF THIS REPORT ..ottt st nne e 1
2 INTRODUCTION ...t nn e r e ne e nnees 1
3 PURPOSE AND OBJIECTIVE ...ttt e e e 1
4 PRODUCTION OF BACKGROUND DATA ...t 1

4.1 DATA ON THE ENERGY MIX OF THE VARIOUS COUNTRIES......cciuiiiiieiiiiiienresresiesieseesnesne s 1

4.2 DATAON ELECTRICITY .oiiietueieeeueteeneseseseseseseesesssesesesesssessssssesesesesesasasssasssssesesssssssssesssesees 1
5 CHOICE OF DATA SOURCES FOR THE CALCULATIONS.......ccooiiiieiieierienieniens 2

5.1 CHOICE OF DATA FOR CALCULATING EMISSIONS FROM ELECTRICITY GENERATION .............. 2
6 ASSUMPTIONS ON WHICH THE CALCULATIONS ARE BASED.........cccocvvvennne. 4
7 DIFFERENCES COMPARED TO THE PREVIOUS STUDY ....cccoiiiiiiiieie e 5
8 USABILITY OF THE DATA . ettt st ee s 6

8.1 ELECTRICITY 1ottt bbb bbb s 6
9 RESULTS . ettt e bt b e ae e s bt e bt e be e beesbesbeesbeenbeenbeenes 6
10 DISCUSSION ...ttt ettt b e bt b be e e re e sreenreenneenns 11
11 FURTHER WORK ...ttt sttt sttt ettt sreesreesee et enes 12
12 REFERENCGES ... . bbb 12

List of Annexes

Annex 1 Report from IVL (only in Swedish)



Swerea SWECAST AB Rapport nr 2016-008_




Swerea SWECAST AB Rapportnr  2016-008_

1 Origins of this report

Swerea SWECAST has been commissioned by the Swedish Foundry Association
(SFA) to update the background report for the climate indicator first produced in
2011. The report will be used to produce an updated climate indicator.

2 Introduction

The manufacture of cast parts is an energy-intensive process and it is mainly in
smelting plants that most of the energy is used.

There are a number of contributory causes to the climate impact of metal-casting
processes, two of these being the production of the electricity purchased for
smelting and the transportation from the production site to the customer.

3 Purpose and objective

The purpose of the work on this report has been to analyse the electricity situation
of 13 countries that have major foundry production and to describe the amount of
CO.,e emissions resulting from the national energy mix.

CO.e stands for carbon dioxide equivalents. A number of different gases in
addition to carbon dioxide can impact on the environment. Because these gases
can vary slightly in their environmental impact, a calculation is performed as to
how much carbon dioxide this might be equivalent to, the outcome being specified
as carbon dioxide equivalents.

4 Production of background data

At the request of Swerea SWECAST, IVL Swedish Environmental Research
Institute has produced indicative general data on the carbon dioxide emitted as a
result of electricity generation in 13 countries. The countries covered by the study
are: China, Denmark, Finland, France, Germany, India, Italy, Norway, Poland,
Spain, Sweden, Turkey and the United Kingdom.

IVL’s report is enclosed as Appendix 1.

4.1 Data on the energy mix of the various countries

Data on the proportion of fossil carbon in the energy mix of the various countries
has been obtained from the World Bank’s website and used in the form in which it
appears there. The collected data is valid for 2014.

4.2 Data on electricity

As regards electricity use, IVL has for the most part used two different sources for
the collection of its data: the Ecolnvent lifecycle database of the Swiss Centre for
Life Cycle Inventories, and Thinkstep’s lifecycle database GaBi Professional
Database.
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e Ecolnvent
The data relates to global warming potential: GWP emissions from the
entire lifecycle for medium voltage in the electricity network for the
country in question. The calculations are based on data from 2012.

e GaBi Professional Database
The data relates to GWP emissions from the entire lifecycle for medium
voltage in the electricity network for the country in question. The
calculations are based on data from 2012.

The data sources display a number of differences. Choice of source is discussed
further under the heading “Choice of data sources for the calculations”.

5 Choice of data sources for the calculations

IVL has produced two data sources for electricity generation and two data sources
for transportation. These sources display a number of differences.

5.1 Choice of data for calculating emissions from electricity
generation

From IVL’s report it is evident that both GaBi and Ecolnvent are highly reliable
sources and generally produce good data. Ecolnvent is generally higher than GaBi
Professional, but, on the basis of IVL’s report, it is not possible to determine the
exact reasons for this. Ecolnvent’s results are not infrequently considered to be
relatively high compared to other data sources, but this does not mean that they
involve a greater degree of error. Ecolnvent has a wider international spread and is
probably therefore interpreted as being more reliable.

Ecolnvent was used for the previous version of this report.

In view of the considerations just mentioned, Ecolnvent was chosen as the source
for the continuing calculations.

A comparison between the data from Ecolnvent and GaBi for the smelting of iron
only has been undertaken in Figure 2. From this it can be seen that there is a
degree of difference between these databases, but that the relationship between
different countries is not thereby affected.

There is no data for electricity production emissions for Turkey in the databases
studied. In its report, IVL argued that, in the previous study, Turkey’s emissions
were very similar to those of the UK and that it is entirely possible that this
remains the case today as well. Based on the data the World Bank published
relating to the fossil carbon proportion in the energy mix of the different countries,
it may be seen that the fossil carbon proportion for Turkey is similar to that of
China, Figure 1 [1]. For this reason, values for carbon dioxide emissions due to
electricity use for China have also been applied to Turkey.



Swerea SWECAST AB Rapport i 2016-008_

Estonia
Japan
Netherlands
India
Turkey
China
Lithuania
United kingdom
QECD
Italy
Germany
Czech
Bulgaria
Romania
EU
Denmark
Spain
Latvia
Portugal
Hungary
Belgium
Slovenia
Ireland
Slovakia
Finland
Austria
France
Sweden
Norway

90 100

Figure 1 Fossil carbon proportion in the energy mix given in percent.

For China, the is no value in the database from Gabi, but since Ecoinvent have
been selected, this has not resulted in any problems.

Comparison Ecoinvent / GABI
kg CO, / tonne iron castings

1200

1000

800

600

400

200

7222222227
2224/

M Ecolnvent M GaBi




Swerea SWECAST AB Rapport nr 2016-008_

Figure 2. Comparison between Ecoinvent and Gabi regarding emissions
generated from the use of electricity for smelting iron metal that produces a tonne
of finished product. Turkey and China have no value for Gabi.

6 Assumptions on which the calculations are based

The total energy requirement to manufacture one tonne of cast products of a
specific metal depends on a number of different production-related factors. A
metal-specific indicator will therefore be extremely unreliable, and presumably the
most suitable approach in future versions would be to specify some form of
statistical dispersion based on this.

To describe in detail the actual climate impact of cast products production, one
would have to use a specific foundry/cast product from a country and compare it
with a corresponding foundry/part from another country. It has not been possible
to undertake this within the parameters of this report. This is mainly due to the
lack of public data produced in the same way in the different countries, but is also
down to the fact that it was not within the remit of the project that such detailed
findings be produced from comparable foundries in the various countries.

In order to be able to provide an indicative picture of the differences in climate
impact due to cast products manufactured in different countries, we have therefore
made a few simplifications and assumptions.

The restrictive parameter we have employed is that we only considered the
amount of electrical energy that has to be applied to a furnace in order to smelt the
amount of metal required to produce one tonne of cast products, including a
typical loss due to e.g. resmelting. Generally this means that the climate impact
that is obtained represents a part of the total impact the production of one tonne of
cast products generates. Table 1 specifies the amount of electricity used to smelt
one tonne of metal and an average yield. It might be of help here to explain where
these figures came from.

Some were obtained from the so-called BREF (Best Available Techniques
reference document) for the foundry industry dating from 2005 [2]. This document
contains actual values for different foundries, expressed as a range. Based on this
range, a value was chosen that does not need to be the same as the median value.
Exactly which value is to be used is difficult to determine, as there is a lot of
variation between different foundries, and some have progressed further in their
work on energy-efficiencies. It may also be the case that some of the BREF
document was produced before 2005. But because of the lack of any more recent
values, the decision has been made to use the same figures as for the old report so
as to be able to make a comparison.

Some values have been taken from Theoretical/Best Practice Energy Use In
Metalcasting Operations, U.S. Department of Energy dating from 2004 [3]. These
figures are entirely theoretical and cannot therefore be compared directly with
those stated in BREF. In order to still be able to use them, they have been
multiplied by 1.65 to obtain an approximate figure for the amount of energy
applied to a furnace to smelt one tonne of metal. Equally, the figure of 1.65 is not
a precise one. It can vary for different types of foundry and is perhaps somewhat
on the high side for foundries involved in pressure die-casting. However, given
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that here too there are no precise new figures, the same values as in the previous
report have been used, which makes it easier to compare the reports.

If a country’s foundries are engaged in streamlining their foundry processes to
make them more energy-efficient, this will be reflected in the actual consumption
and the cost to the customer. By the same token, however, it is never reflected in
the data presented in the climate indicator.

Table 1. Direct use of electricity for melting (theoretical value) of a tonne of
metal, and assumed exchange

Metal Average yield % Electricity consumption
for melting 1 tonne of
metal, kWh

Iron 80 700"
Steel (Induction) 60 740
Steel (arc) 60 550"
Brass 50 2937
Bronze 55 22773
Aluminum 70 530"
Magnesium 55 5187
Zinc 30 120°

*1 Integrated Pollution Prevention and Control. Reference Document on Best
Available Techniques in the Smitheries and Foundies Industry, May 2005

*2 BBC Inductive schmeltzen

*3 Theoretical/Best Practice Energy Use In Metalcasting Operation. U.S. De-
partment of Energy. The theoretical values have been multiplied by a factor of
1.65 to obtain a estimate of the amount of energy supplied to the oven to melt one
tonne of metal.

7 Differences compared to the previous study

In its report, IVL has highlighted a number of differences compared to the
previous study when it comes to emissions from electricity production.

Generally the values are higher than in the previous study. This is presumably
down to there being a better data basis and the use of more complete models by
Ecolnvent and GaBi Professional.

Sweden has achieved a significantly lower result from Ecolnvent, but the previous
result (91 g CO,e/kWh) was much higher than various models tend to indicate (for
some time Sweden has had a stable generating mix with 90% hydroelectric power
and nuclear power), so the result in this report (59 g CO,e/kWh) is more normal.
The result in the previous report was presumably down to an error in Ecolnvent’s
model/calculation which they then corrected.
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8 Usability of the data

Information about data usability can be obtained from IVL’s report.

8.1 Electricity

Data on COze emissions from electricity generation presented in this report
provides a good indication of the approximate size of CO,e emissions linked to
electricity generation and electricity consumption in the relevant country.

The data on CO,e emissions from electricity generation presented in this report
should not be used as an exact description of CO,e emissions from electricity
generation or electricity consumption, as many influential parameters have not
been included in the calculation (e.g. disclosure of the origin of the electricity, the
residual mix and production mixes that vary from year to year).

The production mix is the composition of the various types of power plant
existing in a country, weighted on the basis of how much electricity is generated
nationally from each type. The residual mix is the production mix that remains
after all electricity whose origin has been disclosed is removed. In Sweden this
equates, in simplified terms, to the electricity sold on NordPol whose origin is not
disclosed. This electricity has e.g. a significantly greater proportion of fossil
carbon power, and therefore also greater climate impact, than Sweden’s own
production mix. The results presented in the report are based on production mix
data, as this is what is generally available.

The electricity presented in this report is what is termed average electricity, which
totals emissions per kWh for the various types of power plant (e.g. wind or fossil
carbon power) used in the production of electricity within, in this case, a single
country. Another way of looking at electricity is in the form of marginal
electricity. This describes what type of power plant is used when there is increased
demand, use of which then also reduces as demand falls. Both ways of looking at
electricity have their limitations and problems, but a common approach is to use
marginal electricity for finding out what happens if you increase or reduce
electricity consumption, and to use average electricity when totalling emissions
from ongoing production.

If two or more countries have a shared, fully functional electricity market, it may
sometimes be more relevant to look at the overall average of all the electricity
production of these countries. This project has not however examined whether any
of the countries in question belong to such fully functional electricity markets.
After all, such a situation would be rare anywhere in the world.

9 Results

Based on the background data presented by IVL (Appendix 1) and the
assumptions made as described in chapter 6, calculations have been performed for
the relevant cast metals. For steel, emissions from smelting in both induction
furnaces and electric arc furnaces have been calculated.

Generally, greater uncertainty must be ascribed to the emissions for Turkey, as
described previously.
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The figures used in producing the diagrams are shown in Table 2. The results for

the various metals are reported in Figur 3 to Figur 10.

Table 2. Results of completed calculations for each metal in 2016.

| Metal

Figur 3. Carbon dioxide emissions for the melting of metal for one tonne of cast

components.

\Steel \Steel
Iron ‘(Inducnon) ‘(Arc) ‘Alumlnum Magnesium Brass ‘Bronze Zinc
Denmark [424 597 444 366 456 284 200 194
Finland 340 480 357 295 366 228 161 156
France 99 139 104 86 106 66 47 45
India 1233 1738 1292 1067 1327 826 582 564
Italy 543 765 568 469 584 363 256 248
China 986 1390 1033 853 1061 660 465 451
Norway 20 28 21 17 22 13 9 9
Poland 979 1380 1026 847 1054 656 462 448
Spain 425 599 446 368 458 285 201 194
UK 580 818 608 502 624 389 274 265
Sweden 52 73 54 45 56 35 24 24
Turkey 986 1390 1033 853 1061 660 465 451
Germany |578 814 605 500 622 387 272 264
CO,-emission, kg/tonne melted iron
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CO,-emission, kg/tonne melted steel
(induction)

NN\

Figur 4. Carbon dioxide emissions for the melting of metal for one tonne of cast
components.

CO,-emission, kg/tonne melted steel
(arc furnace)

Figur 5. Carbon dioxide emissions for the melting of metal for one tonne of cast
components.
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CO,-emission, kg/tonne melted aluminum

Figur 6. Carbon dioxide emissions for the melting of metal for one tonne of cast
components.

CO,-emission, kg/tonne melted bronze

Figur 7. Carbon dioxide emissions for the melting of metal for one tonne of cast
components.
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CO,-emission, kg/tonne melted brass

Figur 8. Carbon dioxide emissions for the melting of metal for one tonne of cast
components.

CO,-emission, kg/tonne melted zinc

Figur 9. Carbon dioxide emissions for the melting of metal for one tonne of cast
components.

10
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Figur 10. Carbon dioxide emissions for the melting of metal for one tonne of cast
components.

10 Discussion

The results are an indication that there are climate-related differences for the
manufacturing of cast components in various countries. Generally it is the energy
mix of the various countries that determines the results. Sweden is very well-
placed in that electricity is generally generated from hydroelectric and nuclear
power, these having low emissions of greenhouse gases in the production phase.

Various data sources have been used as a basis, and it may be seen that the choice
of data source has an impact on the end result. The figures produced and reported
should not therefore be seen as absolute in themselves, but rather an indication of
the situation. For Turkey, for instance, there are no reliable data sources and an
estimate has therefore been made. This may introduce further error into the
calculations.

There are also sources of error in how the theoretical values for the amount of
energy used in smelting have been converted into actual values. The actual values
obtained from the literature are more than 10 years old, and various types of
production streamlining must have happened in various parts of the world.

We are aware that the results may be misinterpreted to mean that Swedish foundry
companies are so good they do not need to work on achieving energy-efficiencies.
Misinterpretation of this kind may result in problems for the Swedish foundry
industry in the future. If foundries that have a greater impact on the climate are
engaged in streamlining their processes and Swedish foundries fail to do so, there
is a risk that Swedish foundries will get left behind in developing their
productivity. As regards the way in which the climate indicator was devised, an
individual foundry’s or even a country’s streamlining work will not be reflected,
as the main variables here are the generating mix for the production of electricity
and transportation.

The data used for electricity production in the various countries is based on data
from 2012. One point worth bearing in mind is that there is rapid growth in

11
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renewable electricity production throughout the world, e.g. in China, and already
in a few years time this may alter the relationship between various countries.

This report does not take into consideration the lifecycle perspective of a cast
material. Nothing is said as to whether e.g. a cast product can result in reduced
carbon dioxide emissions in its use phase or if the life span of a cast component
will vary depending on where in the world it is cast.

11 Further work

It would be relevant to undertake more in-depth studies into e.g. individual
foundries that manufacture similar products, so as to provide more recent data on
actual energy use.

It would also be a good idea to study what the best foundries in the world can
achieve in terms of energy-efficiencies as against those foundries that have not
streamlined their processes, in order to thereby reduce emissions of greenhouse
gases wherever cast products are made.

Another important line of study would be to adopt a lifecycle perspective for the
climate impact of cast components, where consideration is given as to how the
component impacts on emissions during the use phase. Such an approach points
the way to the circular economies of the future, where it will be entirely natural to
retain a lifecycle perspective on the climate impact of a cast product.
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1 Inledning

Pa begaran fran Swerea SWECAST och Svenska Gjuterifdreningen har IVL Svenska Miljoinstitutet
tagit fram indikativa, generella data pa koldioxidutsldapp fran elkonsumtion och godstransport fran
tolv lander som har en gjutgodsindustri, tio europeiska lander plus Kina och Turkiet. Syftet ar att
bidra med underlag till férenklade klimatpaverkansanalyser for gjutgods, som ska anvandas bade
internt och for marknadsforing.

Detta dr en uppdatering av ett projekt som genomfordes ar 2011. En del innehall i detta dokument
ar samma men allt vasentligt har uppdaterats.

2  GWP-utslapp fran elproduktion,
genomsnitts-el 2012 (g CO2e /
kWh)

Klimatpaverkande utslapp per kWh fran produktion av elektricitet (g CO2e / kWh)

Data galler for ar 2012 Ecolnvent GaBi Professional
Danmark 484 310

Finland 389 224
Frankrike 113 96

Indien 1409 1388

Italien 620 487

Kina 1127 Data saknas
Norge 23 28

Polen 1119 1040
Spanien 486 427
Storbritannien 663 567

Sverige 59 43

Turkiet Data saknas  Data saknas
Tyskland 660 604

Datakalla: Ecolnvent (v.3)och GaBi Professional Database (v. 2015).

Ecolnvent: Swiss Centre for Life Cycle Inventories:s livscykeldatabas Ecolnvent. Accessad genom
livscykelprogramvaran GaBi 4. Data géaller GWP-emissioner fran hela livscykeln for
medelspanning i elnétet, for respektive land. Berdkningarna bygger pa data fran 2012.

GaBi Professional Database. Framtagen av Thinkstep, som produserar
livscykelmodeleringsmjukvaran GaBi. Accessad genom GaBi 4. Data galler GWP-emissioner fran
hela livscykeln for medelspanning i elnétet, for respektive land. Berdkningarna bygger pa data fran
2012.
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Turkiet saknar data i bada fallen och dérfor lamnas har lite extra information om detta land. I den
forra studien sa bifogades data fran IEA som visade pa utslapp pa 471 g CO2e / kWh, vilket da var
i nivd med Storbritannien. Sannolikt ligger Turkiet fortfarande i nivd med dem, dven motiverat
med att produktionsmixarna hos de bada landerna liknar varandra (de domineras av kol och
naturgas med inblandning av andra produktionsslag) enligt IEA

(https://www .iea.org/statistics/statisticssearch/).

3  GWP-utslapp fran godstransport
(kg CO2e / ton gods)

Klimatpaverkande utslapp fran godstransport fran olika lander (kg CO2e / ton gods)

Land Rutt NTM Ecolnvent

Danmark Odense - Stockholm 67 138
Finland Tampere/Tammerfors - Stockholm 39 53
Frankrike Paris - Stockholm 155 314
Indien Hyderabad - Stockholm 387 502
Italien Milano - Stockholm 172 351
Kina Wuhan - Stockholm 459 630
Norge Oslo - Stockholm 44 90
Polen Poznan - Stockholm 112 190
Spanien Madrid - Stockholm 259 531
Storbritannien Birmingham - Stockholm 174 312
Sverige Borlange - Sthim 18 36
Turkiet Ankara - Stockholm 309 602
Tyskland Hannover - Sthim 92 190

Datakalla: NTM 4.0 och Ecolnvent 3. Avstand tagna fran viamichelin.com (landtransport Europa),
travelmath.com (landtransport i Indien och Kina), uppskattningar med hjalp av googlemaps.com
(sjotransport Puttgarden — Rodby och Harwich — Rotterdam)och maritimechain.com (all 6vrig
sjotransport).

For transporterna som gar inom Europa géller data for lastbilstransporter med lastbil med sldp av
EU-standard, inklusive utslapp fran RoRo-fartyg pa strackorna Puttgarden-Rodby (alla transporter
bortsett frdn de med ursprung i de nordiska ldnderna), Helsingfors-Stockholm (transporten fran
Finland) och Harwich-Rotterdam (transporten fran Storbritannien). For transporten fran Kina
gdller data for lastbilstransporter inom Kina och Europa med lastbil med sldp av EU-standard och
battransport fran Shanghai i Kina till Rotterdam i Nederldnderna med oceangaende fraktfartyg.
For transporten fran Indien géller data for lastbilstransporter inom Indien och Europa med lastbil
med slap av EU-standard och battransport frdin Mumbai i Indien till Rotterdam i Nederldnderna
med oceangéende fraktfartyg.

NTM 4.0: Natverket for Transport och Miljo (NTM), accessad genom
www.transportmeasures.org/ntmcalc. Data géller CO2e-emissioner fran godstransport med “Truck
with trailer 28-34 t” (landtransport och roro-farjor) och ”Container ship” (interkontinental
sjotransport) och tacker hela livscykeln, men systembeskrivningar saknas.
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Ecolnvent 3: Swiss Centre for Life Cycle Inventories’s livscykeldatabas Ecolnvent. Accessad genom
livscykelprogramvaran GaBi 4. Data géller CO2e-emissioner fran godstransport med ” RER:
transport, freight, lorry 16-32 metric ton, EURO6 ecoinvent” (landtransport), ” RER: transport,
freight, inland waterways, barge” (inomeuropeisk sjotransport) och ” GLO: transport, freight, sea,
transoceanic ship” (interkontinental sjotransport) och tiacker hela livscykeln, men
systembeskrivningar saknas.

4  Tolkning och anvandbarhet av
data

4.1 CO2-utslapp fran elproduktion

Data pa CO2-utslapp fran elproduktion presenterade i denna rapport ger en god indikation om
ungefarlig storlek av CO2-utsléapp forknippade med elproduktion och elkonsumtion i respektive
land.

Data pa CO2e-utslapp fran elproduktion presenterade i denna rapport bor ej anvandas som en
exakt beskrivning av CO2e-utslapp fran elproduktion eller elkonsumtion, dd méanga paverkande
parametrar ej dr inkluderade i berdkningen (t.ex. ursprungsmarkt el, residual-mix och varierande
produktions-mix fran ar till ar).

4.1.1 Ecolnvent

Data galler CO2e-emissioner fran hela livscykeln for medelspéanning i elnétet, for respektive land.
Berdkningarna bygger pa data fran 2012.

4.1.2 GaBi Professional

Data géller CO2e-emissioner fran hela livscykeln for medelspanning i elnétet, for respektive land.
Berdkningarna bygger pa data fran 2012.

4.1.3 Ecolnvent jamfort med GaBi Professional

Bada organisationerna har hog trovardighet och producerar generellt bra data, Ecolnvent har dock
storre spridning och sannolikt dven nagot storre trovardighet. Ecolnvent ligger generellt hdgre dn
GaBi Professional, men det gar utifrdn denna studie inte att avgora exakt vad det beror av.

4.1.4 Skillnader jamfort med forra studien

Den forra studien utférdes ar 2011, och dataunderlaget kom fran 2004 (Ecolnvent) och 2006-2008
(IEA).
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Generellt ar vardena hogre an vid forra studien. Sannolikt beror detta pa béttre dataunderlag och
att mer kompletta modeller har anvénts (hos Ecolnvent och GaBi Professional). I manga fall ar det
sakert dven andringar i produktions-mixen som bidrar.

Sverige har fatt markant lagre resultat fran Ecolnvent, men det forra resultatet (91 g CO2e/kWh)
var mycket hogre an vad olika modeller brukar komma fram till (Sverige har under lang tid haft en
stabil produktions-mix med 90% vattenkraft och karnkraft) sa resultatet i den har rapporten (59 g
CO2e/kWh) ar mer normalt. Det hga resultatet i den forra rapporten kan ha berott pa ett problem
i Ecolnvents allmdnna modell/berdakning, som fick ovanligt stora konsekvenser {or just Sveriges
resultat, men som de sedan dess har rattat till - men detta dr ren spekulation.

4.1.5 Residual-mix och produktions-mix

Produktions-mixen dr sammansittningen av de olika kraftverksslag som finns i ett land, viktat
utifran hur mycket som produceras nationellt av varje slag. Residual-mixen ar den produktions-
mix som kvarstar efter att all ursprungsmarkt el plockas bort, i Sverige motsvaras detta forenklat
av den el som séljs pa NordPol och inte ar ursprungsmarkt — den elen har tex en vasentligt storre
andel kolkraft, och darmed aven hogre GWP-vidrde, dn Sveriges produktions-mix. De resultat som
presenteras i rapporten bygger pa produktions-mix-data eftersom det ar vad som generellt finns
tillgangligt.

4.1.6 Genomsnitts-el och marginal-el

Elen presenterad i denna rapport &r s kallad genomsnitts-el som summerar utslappen per kWh
for de olika kraftverksslag (t.ex. vind- eller kolkraft) som anvénds vid tillverkning av el inom, i
detta fall, ett land. Ett annat sétt att se pa el 4r som marginal-el som istillet beskriver vilket
kraftverksslag som utnyttjas vid 6kad efterfragan, och som da dven minskar vid fallande
efterfragan. Bada sitten att se pa el har sina begransningar och problem, men en vanlig uppdelning
att anvianda marginal-el for att svara pa fragan vilken effekt det far om man okar eller minskar
elkonsumtionen, och att anvidnda genomsnitts-el ndr man summerar utslapp fran pagaende
produktion.

4.1.7 Internationella elmarknader

Om tva eller fler lander har en gemensam, val fungerande, elmarknad s& kan det ibland vara mer
relevant att istéllet titta pa det totala genomsnittet for alla dessa landers elproduktion. Detta
projekt har dock ej undersokt huruvida nagra av de berdérda landerna ingar i sadana, val
fungerande, elmarknader.

4.2 CO2-utslapp fran transporter

For de listade transporterna som gar inom Europa galler data for lastbilstransporter med lastbil
med slap av EU-standard, inklusive utslapp fran RoRo-fartyg pa strackorna Puttgarden-Rodby
(alla transporter bortsett fran de med ursprung i de nordiska landerna), Helsingfors-Stockholm
(transporten fran Finland) och Harwich-Rotterdam (transporten fran Storbritannien). For
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transporten fran Kina géller data for lastbilstransporter inom Kina och Europa med lastbil med
slap av EU-standard och battransport frdn Shanghai i Kina till Rotterdam i Nederldanderna med
oceangdende fraktfartyg.

Skillnaderna i utslapp mellan NTM och Ecolnvent harstammar fran skillnader i utslapp for
lastbilstransporter fran de tva databaserna. Eftersom systembeskrivningar saknas i bada fallen &r
det inte mojligt att sdga vilken som &dr mest heltickande, eller om ndgon av dem ar mer eller
mindre representativ i vissa specialfall. EcoInvent anses ofta ha relativt hog miljopaverkan i ménga
av sina dataset, jimfort med andra datakéllor, men utifran den hér analysen gar det inte att sdga att
Ecolnvent dr mindre trovardig.

Bade NTM och Ecolnvent har hog trovardighet, men NTM kan antas vara mer inriktad pa svenska
forhallanden, medan Ecolnvent kan antas vara mer kant utomlands.

Start och slutpunkterna ar godtyckligt valda med hansyn till geografiska och demografiska centra.

Data géller for allmént gods som transporteras i lastbil utan kyl- eller frysaggregat, och som inte ar
sa latt att transportkapaciteten hos fordonet begransas kraftigt av volym, snarare an vikt.

4.3 Anvandbarhet allmant

4.3.1 Kvalitetssakring

Rapporten har interngranskats pa IVL och godkénts for leverans.

Det ar var expertanalys att det inte finns ndgon anledning att ifrdgasatta delgivna resultat, baserat
pa erfarenhet, rimlighetbeddmning av resultaten och dataleverantorernas allmént hoga
trovardighet. Men det ligger forstds utom var kontroll om det skulle finnas kritiska fel i ndgon av
de bakomliggande modellerna da vi inte har tillgang till dessa.

Det dr ocksa vart att ndmna att resultaten kan ifragasdttas genom att ifragasatta
representerbarheten hos valda in-parametrar och antaganden (t.ex. att medel-el fran 2012 har
anvants, eller vald rutt for transport frén ett visst land), men sddana ifrdgasattanden kan alltid
goras och det enda som kan sdgas om detta &r att resultaten géller for just valda in-parametrar och
antaganden - ju samre dessa passar in vid en jamforelse desto storre potentiellt fel i resultatet.

4.3.2 Overensstimmelse med ISO

Framtagning av data, modellering och berdkning, bade hos dataleverantorerna (Ecolnvent, GaBi
Professional och NTM) och IVL 6verensstaimmer med regler och praxis beskrivet i ISO 14040
&14044 (LCA) och ISO 14067 (Carbon footprint).
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