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Table 37: Benefits and Limitations of LCA and Klimagassregnskap.no. Source: (Holen, 2014a) and (Statsbygg and 
Civitas, 2014) 

Environmental 

Assessment Tool 

 

Benefits 

 

Limitations 

 

 

 

 

 

LCA 

-Scientific matrix calculation of substances, 

allocated to processes 

 

-Several environmental impacts are 

calculated (e.g. human toxicity, freshwater 

eutrophication) 

 

-Uncertainty of results can be measured 

 

- Coherent: Uses one database (commonly 

ecoinvent in EU), acknowledged and updated 

 

- Flexible model – change and add as 

necessary 

- Complexity: Large data 

quantities often need to be 

gathered 

 

-Cost: Common to purchase 

services from LCA expert 

 

-Uncertainty: Every 

parameter and model choice 

can alter results 

 

 

 

 

 

Klimagassregnskap.no 

-Relatively user friendly and easy accessible 

in comparison to LCA 

 

-Free of charge (generated by the Norwegian 

government) 

 

-Based on/in line with international and 

national standards from LCA methodology 

and the construction sector 

 

-Possible to use in early stage planning and 

can thus affect decision-making 

 

-Modelling: Easy to alter lifetime of 

materials 

 

-The demand will constantly drive 

improvements of the tool 

 

-Includes a module that calculates GHG 

emissions in user phase (i.e. from public 

transportation, cars) 

-Considers merely carbon 

footprint, no other 

environmental impacts 

 

-Excludes several life cycle 

stages of materials 

 

-Inaccuracy: Simplified 

method to identify potential 

emission intensive building 

components 

 

-Several data bases used for 

one case, assumptions may 

differ in each 

 

-Limited amount of materials 

to choose from 

 

-Combinations of 

uncertainties: Uncertainty in 

data and missing link in data 

 

-No uncertainty test 
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Klimagassregnskap.no is designed to be easy to use in an early planning phase and obtain 

therefore several limitations (Holen, 2014a). One of the major is that system boundaries only 

includes construction phase, operation and maintenance. This excludes transportation of 

materials, installation, and end of life from the calculation of GHG emissions. As illustrated, 

these stages can be significant in comparison with the production phase, and in these cases 

results will not be realistic (Kristjansdottir, 2014). Another disadvantage is the lack of 

environmental impact assessment method that can show effect on various aspects in the 

environment – not just greenhouse gas emissions. Nevertheless, Klimagassregnskap.no has an 

additional module that measures emissions form transportation in user phase. This considers 

residents’ transport habits and services to the building (Holen, 2014a). 

 

It is important to notice that Klimagassregnskap.no is relatively new and is under constant 

improvement. This study has followed version 4, and has not accounted for changes in version 

5 where for example presupposed lifetime calculation, and details for material use are altered 

(Statsbygg and CIVITAS, 2016). 

 

 

6.3 Uncertainties 

It is important to recognize uncertainties in both data and the methodology used in calculations. 

There are two types of uncertainties (Goedkoop et al., 2016): 

 

Model uncertainties: Uncertainties can derive from subjective modelling choices. It is 

challenging to assess the impacts on the results, however the scenario analysis previously in 

this chapter provide an insight. 

Data uncertainties: Uncertainties in data can be explored using statistics. In this study it will 

not be quantified, but discussed. 

 

6.3.1 Uncertainty of data 

Data gathering can be problematic and data availability can impact final results significantly 

(Curran, 2008). The data used in the LCA calculations is divided in materials, EOL, electricity 

and transport and discussed below. 

 

Materials 

There was a need to estimate particular data collected in this study. As the material list were 

given in a different unit than required by the LCA software, there was a need to convert these 

to kg, m3 and m2. When materials consisted of several components there was a need to estimate 

the share of each part. For example, for the balcony, the share of glass, aluminum in the walls 

were calculated based on measures and drawings. This estimate is not perfect, however a close 

estimate to real values. Similarly, the insulation product “Rockwool HardRock Energy 

Systemtak” is built based on the “dual density” principal which means the plate has a higher 

density on the top and a lower on the lowest part. By achieving this the point load strength is 

significant because the top (with high density) divide the weight down to the lowest point 
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(Rockwool.no). The reason for such complexity is clearly quality. In an LCA perspective, 

however, it increases the complexity of measuring the product’s weight, hence calculation of 

environmental impact. 

 

The density is highly varied for different tree types as well (Weider and Skogstad, 1999). Hence 

it was challenging to determine the specific density for each material of wood and other 

materials utilized in the Stjernehus rehabilitation process. Nevertheless, detailed information 

regarding density of various wooden types were provided by SINTEF Byggforsk (Plesser and 

Kristjansdottir, 2015). 

 

End of life 

There are reasons for the EOL process to be uncertain. (i) As several components consist of 

more than one material, the share of each is estimated with information from suppliers and 

webpages. (ii) As data gathering for end of life processes is a time consuming process and not 

the main focus of this thesis, the assumptions for treatment methods were made based on 

previous local practice in Kristiansand. (iii) As the apartment building can exist for several 

decades it is difficult to predict future waste treatments. The figure below illustrates 

assumptions made regarding waste treatment methods of the construction materials in the end 

of life phase.   

 

 

.  

Figure 35: Waste Treatment Assumptions in the LCA model. 

 

 

Energy 

Several forms of energy were needed for the Stjernehus project. Electricity used at construction 

site were estimated by the project leader from Kruse Smith (Ronningen and Torsvik, 2016). 

The NORDEL el mix was chosen as energy source (see chapter 2.3.1), as Norway is a part of 

the NordPool – the Nordic electricity exchange. Use of diesel during the rehabilitation was 

similarly estimated with the help of the entrepreneur. These processes were allocated to an own 

29 %

40 %

31 %

Waste Treatment 
Assumptions

Municipal
incineration

Sorting plant

Final disposal
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foreground process called energy for construction. The most significant energy use occurs 

during the operation phase which was calculated separately from the scope of the upgrading 

project as the focus was construction materials. The values for energy delivered from GRID 

and district heating were estimated by Sweco using the energy calculation software SIMIEN 

(Skogheim, 2014). See section 4.1.2 for details on inventory. 

 

Transportation 

An address list of all suppliers for the Stjernehus project was provided by the entrepreneur 

Kruse Smith. In addition, the project responsible (Moen, 2016) from Sorlandets 

Boligbyggerlag provided necessary information. Home pages of suppliers were also reviewed 

to assess the value chain. In this manner transportation distances could be calculated. Because 

the majority of construction materials were either found or assumed to be produced in 

Scandinavia, a fleet vehicle for transportation was chosen in the ecoinvent database. 

Nevertheless, it is time consuming to assess a complete value chain of production. Thus the 

transport distances may be higher in reality. See appendix B for calculation of transport 

distances for both “transportation of materials to construction site”, and “values for calculation 

of transportation of EOL from construction site”. 

 

 

6.4.2 Uncertainty of the methodology 

The two methods used to collect data in this study was LCA methodology and interviews with 

the project leader in SBBL and the entrepreneur Kruse Smith. The interviews were conducted 

to obtain an insight in processes and elements of the upgrading project. This included materials 

list, address list of suppliers, energy use, and technical information that assisted in LCA 

modelling choices. 

 

In the LCA modelling, the background database ecoinvent 2.2 was used to calculate 

environmental impacts. In the database there are limitations in the choice of nations the 

operations occur. Therefore, Switzerland or Europe were often chosen when Scandinavia was 

not existing. Additionally, it was found that the process of “windows” included both impacts 

from the manufacturing process and EOL. Therefore, there was a need to analyze the results to 

identify the share deriving from manufacturing and EOL. 

 

The lifetime of materials is uncertain as identified in the literature review. Therefore, a scenario 

analysis of different lifetimes of relevant materials were generated previously in this chapter. 

As observed, different assumptions of lifetime lead to significant differences in total emissions. 

 

Of the eighteen midpoint categories, some of them are dependent on regional environment. 

Eutrophication, acidification, toxicity, photochemical ozone formation, land- and water use are 

environmental mechanisms that differs between locations. Therefore, results from these impact 
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categories cannot be completely valid as Norwegian specific customization does not exist for 

now. Food habits, hygiene, weather conditions, background concentrations and population 

density are regional specific factors that can affect the validity in the impact assessment 

(Goedkoop et al., 2012). 

 

Several environmental impacts were calculated in this study and the degree of uncertainty for 

each impact differs. For instance, climate change (CO2-eq) holds the most significant research 

and data, hence is recognized as having minor uncertainty in comparison to other categories. 

All impacts are effected by a changed time perspective; however particular categories are 

significantly sensitive to such changes. One example is metals, which will show largely 

different impacts in a 50, 100, or 500 year perspective (Goedkoop et al., 2012). Thus these 

impact categories are more uncertain than the more stable. 

 

 

6.4 Future Work 

As discussed, Kristjansdottir (2014) found that construction materials for new buildings with 

ambitious energy efficiency hold a large share of total emissions from the building in a life 

cycle perspective. This study found that emissions form materials for the upgrading were minor 

in comparison to energy saved. This study assesses the ambitious standard low-energy, class 

1. Future studies can compare rehabilitation projects with different ambitions. The different 

Norwegian standards are listed in chapter 2. In this manner one can interpret the impact on 

materials’ emissions vs energy saving in user phase with the different standards. 

 

This study has assessed environmental impacts from construction materials and related 

processes. Considering that such upgrading projects aim for energy saving in the user phase, it 

is important for designers to consider materials’ thermal insulation (u-values in operational 

phase). Therefore, it could be interesting to compare emissions vs thermal insulation of material 

groups. For example, if window frames were shifted from PVC to wood, what would be the 

effect on thermal insulation capacities? 

 

An extensive scenario analysis could be carried out testing end of life treatment methods as 

these are uncertain in the future. In the end of life of the materials, which is in 60 years for this 

study, it is difficult to predict how different types of wastes are treated. Scenarios with landfill, 

reuse, recycling, and incineration could be interesting to assess to identify environmental 

impacts with the different methods. The results could influence future work on EOL paths 

 

In housing with sufficient insulation, residents tend to increase the indoor temperature 

(Langseth et al., 2011). In Stjernehus, the electricity bills do not differ significantly between 

residents because of common bills for district heating, and low electricity prices. Thus there is 

no cost-effect to increased energy consumption (Moen, 2016). What would be the effect on 

electricity use, hence emissions, if all apartments paid fully after consumption? This can also 

be seen in relation with electricity prices. 
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This study includes an interview with the case building’s entrepreneur, Kruse Smith, regarding 

their approach of the tools LCA and Klimagassregnskap.no in practice. There are several 

manners to approach environmental aspects in the construction sector and it would be 

interesting to consider differences in practice, and their motives. This could be by assessing 

and interviewing different construction companies with differences in location, size, 

organizational strategy, target customers, among other factors. 

 

The three different cultural perspectives existing in LCA methodology could be analyzed in 

relation to environmental impacts from an ambitious upgrading. The perspectives individualist, 

hierarchist, and the egalitarian reflect different assumptions and, importantly, time perspectives 

in LCA calculations. 

 

  



83 
 

7. Conclusion 
The ambitious upgrading of the case building Stjernehus was a pilot project in cooperation with 

Framtidens Byer (Future Cities), Lavenergiprogrammet (the low-energy program) and 

Norwegian architects National Association and was performed in 2014-2015. The goal of this 

thesis was to identify the carbon footprint for the upgrading process of the housing cooperative 

in Kristiansand. In addition, results from two different environmental assessment tools used, 

Life Cycle Assessment (LCA) and Klimagassregnskap.no, were compared.  Discussion and 

recommendations were drawn based on the analysis. 

 

The results show that total carbon footprints of the upgrading of Stjernehus was 439 ton CO2-

eq. This includes production of construction materials, transportation to site, energy and diesel 

used during construction and end of life treatment of materials, including transport to waste 

treatment plant (in EPD terminology: A1-A5, B separate, and C1-C4). The exterior walls 

caused 32% of total climate change impact with fiber cement tiles as the major contributor. 

34% of emissions came from window and doors production where treatment of PVC (plastic) 

window frames was the major contributor in the value chain.  

 

The main objective of the LCA conducted was the upgrading process with a focus on 

construction materials used. Therefore, energy consumption during the operation phase was 

considered separate from emissions embodied in materials. Greenhouse gas emissions related 

to energy use by residents prior to upgrading was 164 ton CO2-eq/year, and decreased by 84% 

to 25 ton CO2-eq/year after the rehabilitation. The time before emissions caused by the 

upgrading project are payed back in energy savings is 3.3 years. Thus the GHG emissions from 

construction materials are minor in comparison to energy saved in the operation phase. 

 

There are different advancements and manners to perform an environmental analysis of a 

construction project. Klimagassregnskap.no is an example tool provided by Statsbygg (the 

Norwegian Directorate of Public Construction and Property), estimating greenhouse gas 

emissions from elements of a building. The purpose of this tool is to be used in planning in 

projects where GHG emissions are considered from cradle to gate. LCA methodology aims to 

generate a complete calculation of different environmental impacts by identifying all materials 

and processes in a life cycle perspective. A previous analysis was performed using 

Klimagassregnskap.no (Holen, 2014a), and a comparison of results were conducted in this 

study. To perform a fair comparison, the scope of the LCA model was reduced to be 

comparable with Klimagassregnskap.no. (e.g. ventilation and transportation of materials were 

not included in the adjusted LCA model). The assessment shows that Klimagassregnskap.no 

calculated a total of 156 ton CO2-eq emissions from the upgrading, while the adjusted LCA 

model 237 ton CO2-eq. The results from Klimagassregnskap.no is 180% less compared with 

the complete LCA model (439 ton CO2-eq). In addition, the payback time of emissions were 

also found to be 2 years less. Hence both the LCA- and Klimagassregnskap.no models result 

in an optimistic approach towards future ambitious upgrading, however the latter tool 

underestimates emissions from materials. 
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The scenario analysis found that emissions increased 22% if particular materials were 

changes one time during 60 years, and 64% if changed two times - that is 348 ton CO2-eq 

more emitted. Thus lifetime of materials can alter total emission value significantly. The 

effect with different district heating mixes was measured by assuming different locations of 

the apartment building. If Stjernehus was located in Stavanger holding a different district 

heating mix, emissions per year would increase by 390%.  There are also three relevant 

electricity mixes for Norway, the Norwegian-, the NORDEL, and the UCTE el mix. One 

scenario tested the effect if Stjernehus received another el mix from GRID.  If the Norwegian 

el mix were used, and not the NORDEL, emissions per year would decreased 194%, or 22 

ton CO2-eq. Thus, modelling choices during environmental assessments can affect the results 

significantly. 

 

This study supports future upgrading projects of apartment building from an environmental 

perspective as this can save a significant amount of energy hence emissions, per year. 

Nevertheless, for such projects to occur and be profitable, there is a need to hold a long-term 

perspective on economic value and consider societal and environmental values in addition. 

 

A remodeling of the components showed the significance of emissions from plastics and fiber 

cement. Thus the choice of particular materials in the shell components effect total 

environmental impacts. Nevertheless, there are other factors that need to be included in the 

decision-making of choosing construction materials. It is recognized that materials designed 

for reuse or recycling are preferred in terms of reduction of environmental impacts. The end 

of life paths chosen for this study were landfilling, incineration, and recycling with about an 

equal share. It is challenging to predict future EOL scenarios as waste treatment methods may 

be altered in the future. To the extent possible, this aspect of materials should however be 

considered in decision-making. The last important aspect of materials discussed in this study 

is the lifetime of materials. The longer life, the less emissions seen in a building’s life cycle 

perspective. 

 

The issue of problem shifting is recognized in environmental assessments and add challenges 

to provide solid recommendations based on an assessment of environmental impacts solely. 

Findings in this study correspond with literature regarding problem shifting between 

environmental impacts. Also in terms of recommending particular construction materials, this 

issue is discovered. It is found that although PVC windows and exterior walls seem to hold 

most of the GHG emissions, these also act as significant thermal insulation contributors. 

Thus, leads to more energy saved in the operation phase of the building. This illustrates that 

recommendations regarding “environmentally friendly” construction materials should consist 

of several indicators. The most important are emissions in a life cycle perspective and 

thermal insulation capacities. 
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Appendix 
 

 

A. Acronyms 
 

LCA Life Cycle Assessment 

EOL End of Life 

GHG Greenhouse Gas 

COP21 Conference of the Parties 

EU European Union 

IPCC Intergovernmental Panel on Climate Change 

CO2 Carbon Dioxide 

GWP Global Warming Potential 

ISO International Organization for Standardization 

NS Norwegian Standard  

UCTE Union for the Coordination of the Transmission of Electricity 

FU Functional Unit 

EPD Environmental Product Declaration 

SBBL Sorlandets Boligbyggelag 

PVC Polyvinyl chloride 

BREEAM Building Research Establishment Environmental Assessment Method 

 

 

 

B. Transportation 
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Table 38: Transportation of materials to construction site; location and distances. 

 Pr
od

uc
er

 (P
)P

 ad
re

ss
Su

pp
lie

r (
S)

S a
dr

es
s

Km
 P-

S
Km

 S-
sit

e
M

at
er

ial
M

od
e

So
ur

ce

O
slo

U
lst

ei
n 

ve
nt

ila
sjo

n
Po

stb
ok

s 5
6 

47
91

 V
en

ne
sla

30
0

32
V

en
til

at
io

n 
sy

ste
m

Lo
rr

y
SB

B
L

Ro
ck

wo
ol

M
os

s

Et
te

ris
ol

er
in

g 

A
gd

er
B

uh
us

he
ia

 5
B

, 4
63

4 
K

ris
tia

ns
an

d
26

8
50

Ro
ck

wo
ol

 in
su

la
tio

n
Lo

rr
y

EP
D

Ja
ck

on
 A

S
Fr

ed
rik

sta
d

C
ar

lse
n 

&
 fr

itz
øe

Po
stb

ok
s 9

11
4 

Sø
rla

nd
sp

ar
ke

n 
46

96
 

K
ris

tia
ns

an
d

29
0

10

Ja
ck

of
oa

m
, w

oo
de

n 
m

at
er

ia
ls

Lo
rr

y
SB

B
L

U
ng

ar
n

C
em

br
it

Et
er

ni
tv

ei
en

 3
4,

34
70

 S
le

m
m

es
ta

d 
- o

slo
18

70
32

0
Fa

sa
de

pl
at

er
Lo

rr
y&

fe
rr

y
W

eb
 p

ag
e

V
ax

jø
, S

we
de

n
B

al
co

 A
S

V
åg

sb
yg

d 
Ri

ng
ve

i 1
00

 4
62

6 
K

ris
tia

ns
an

d
71

9
3.

7
B

al
co

ni
es

Lo
rr

y
W

eb
 p

ag
e

K
ris

tia
ns

an
d

A
B

C
-ta

k 
A

S
O

la
v 

T
ry

gv
as

on
s v

ei
 2

, 4
63

3 
K

ris
tia

ns
an

d 
S 

0
6.

8
Ro

of
Lo

rr
y

SB
B

L

Li
th

ua
ni

a
Sø

r-v
in

du
Pr

es
te

gå
rd

ss
ka

ue
n 

8,
 4

79
0 

Li
lle

sa
nd

19
44

30
PV

C
 w

in
do

ws
Lo

rr
y

W
eb

 p
ag

e

G
rim

sta
d

Sø
rla

nd
sli

ste
n

H
om

m
ed

al
sk

og
en

 7
3,

 4
88

6 
G

rim
sta

d
0

48
.8

M
ol

di
ng

s
Lo

rr
y

SB
B

L

O
slo

N
or

lo
ck

Sk
ip

pe
rg

at
a 

93
, 4

61
4 

K
ris

tia
ns

an
d 

S
30

0
2.

7
D

oo
rs

Lo
rr

y
K

ru
se

 S
m

ith

Su
m

56
91

50
4

T
ot

al
 k

m
61

95

A
ve

ra
ge

 k
m

 p
er

 s
up

pl
ie

r
68

8.
33

T
ot

al
 to

ns
 o

f m
at

er
ia

ls
 to

 tr
an

sp
or

t
17

6



iii 
 

 
Table 39: Values for calculation of transportation of EOL from construction site. 

 
 

 
 

 

From Destination Distance Mode

Stjernehus Avfall Sør 7.7 km Lorry

Total tons of

materials to transport 160 ton

Ton per lorry 58 tkm
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C. Environmental impact assessment 
Table 40: Values for the environmental impact assessment, in chapter 4.2.3. 
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D. Calculations for Payback Time of Emissions 

 
Table 41: Calculation of payback time of emissions for the LCA and Klimagassregnskap.no. 

 
 

 

 

 
E. Economic payback time 
 
Table 42: Economic payback time in NOK for the upgrading, illustrated with different electricity prices over 5 years. 

Payback time in NOK             

  2011 2012 2013 2014 2015 Unit 

Electricity price, 

average 0.45 0.27 0.36 0.28 0.22 NOK/kWh 

Energy saved 881250 881250 881250 881250 881250 kWh/year 

= 396563 237938 317250 246750 193875 NOK/year 

Total cost of 

rehabilitation 35 35 35 35 35 mill NOK 

Payback time in NOK 88 147 110 142 181 years 
 

 

 

LCA (Wrålsen) value unit

Total emissions rehabilitation 439 t CO2 eq

Electricity emissions before 164 t CO2 eq per year

Electricity emissions after 30 t CO2 eq per year

Saved emissions from el-efficiency 134 t CO2 eq per year

439/134

Payback time = 3.3 years

Klimagassregnskap.no (Holen) value unit

Total emissions rehabilitation 156 t CO2 eq

Emissions from energy use before 170 t CO2 eq per year

Emissions from energy use after 50 t CO2 eq per year

Saved emissions from el-efficiency 121 t CO2 eq per year

156/121

Payback time = 1.3 years
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F. Advanced contribution analysis 

 

Table 43: Advanced contribution analysis for different impact categories. 

 

 

 

 

 

 

 

 

 

Climate Change (GWP)

Activity Contribution

Polyvinylchloride (PVC), suspension polymerised 14 %

Disposal, PVC, to municipal incineration 12 %

Clinker, at plant 8 %

Transportation of materials 5 %

Natural gas, burned in industrial furnace 3 %

Pig iron, at plant 3 %

PVC, emulsion polymerised, at plant 3 %

Lignite, burned in power plant 2 %

Stressor To compartment Relative impact

Carbone dioxide, fossil Air 91 %

Methane, fossil Air 6 %

Human Toxicity

Activity Contribution

Disposal, sulfidic tailings 20 %

Disposal, steel, to municipal incineration 18 %

Disposal, spoil from lignite mining, in surface landfill 16 %

Disposal, spoil from coal mining, in surface landfill 8 %

Steel, electric, un- and low-alloyed 5 %

Disposal, PVC, to municipal incineration 4 %

Zinc, primary, at regional storage 3 %

PVC, suspension polymerised, at plant 3 %

Stressor To compartment Relative impact

Manganese (mn) Water 55 %

Arsenic, ion Water 9 %

Mercury Air 10 %
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Particulate Matter Formation

Activity Contribution

disposal, gypsum, 19.4% water, to sanitary landfill/ CH/ kg 15 %

basalt, at mine/ RER/ kg 9 %

zinc coating, coils/ RER/ m2 8 %

iron ore, 46% Fe, at mine/ GLO/ kg 6 %

operation, lorry 3.5-20t, fleet average/ CH/ vkm 6 %

polyvinylchloride, suspension polymerised, at plant/ RER/ kg 6 %

Stressor To compartment Relative impact

Particulates (PM), > 2.5 um Air 37 %

sulfur dioxide Air 26 %

nox to air Air 24 %

Terrestrial Acidification

Activity Contribution

Disposal, gypsum, to sanitary landfill 28 %

Zinc coating, coils 14 %

Polyvinylchloride (PVC), suspension polymerised 6 %

Transportation construction materials 5 %

Nickel, 99.5%, at plant 4 %

Rock wool, at plant 4 %

Stressor To compartment Relative impact

Sulfur dioxide Air 48 %

Nox to air Air 22 %

Ammonia Air 15 %
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Freshwater Eutrophication 

Activity Contribution

disposal, spoil from lignite mining, in surface landfill 49 %

disposal, spoil from coal mining, in surface landfill 23 %

disposal, sulfidic tailings, off-site 20 %

Stressor To compartment Relative impact

phosphate, water, ground-, long-term, kg Water, ground 83 %

phosphate, water, ground-, kg Water, ground 16 %

Metal Depletion

Activity Contribution

manganese concentrate, at beneficiation 26 %

iron ore, 46% Fe, at mine 24 %

ferronickel, 25% Ni, at plant 17 %

chromite, ore concentrate, at beneficiation 15 %

Stressor To compartment Relative impact

manganese, mn, resource, in ground, kg Resource, ground 26 %

fe, resource, in ground, kg Resource, ground 24 %

nickel, resource, in ground, kg Resource, ground 17 %

chromium, resource, in ground, kg Resource, ground 15 %
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G. SIMIEN 

In the table below, relevant data is presented from the energy report conducted for the 

ambitious upgrading of Stjernehus (Skogheim, 2014). 

 

 
Table 44: Energy budget for NS 3700,  from the energy report performed by Sweco (Skogheim, 2014). 

 
 

 

 

 

 
Table 45: Delivered energy requirements for NS 3700, from the energy report performed by Sweco (Skogheim, 2014). 

 


