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ABSTRACT 

Traditionally are LCA studies carried out for products, but in this project is the LCA 
methodology used to analyze services. The goal of this study is to investigate the 
environmental impact from a stage performance in the Göteborg Opera and a stage 
performance in the Regionteater Väst. The project is divided into several minor LCA 
studies. The first is an accounting LCA study; one part is for the Regionteater Väst 
and one part is for the Göteborg Opera. The specific question the LCA study answers 
is what contributes most to the environmental impact in the Regionteater Väst and the 
Göteborg Opera. The results, presented by categories, for Regionteater Väst show that 
building services, transports and materials have the largest emissions. They are 2 kg 
CO2 eqv/one sold ticket, 3 kg CO2 eqv/one sold ticket and 1.5 kg CO2 eqv/one sold 
ticket respectively. In the same way, the results for the Göteborg Opera show that 
building services contribute with, 3kg CO2 eqv/one sold ticket, the transport with 1.7 
kg CO2 eqv /one sold ticket and the materials with 6 kg CO2 eqv/one sold ticket. 

A comparative LCA study is done from a consumer scenario; consume a stage 
performance in the Regionteater Väst or in the Göteborg Opera. The results shows 
that it is better to consume a stage performance in the Regionteater Väst compared to 
the Göteborg Opera from an environmental point of view. The total emission from the 
Regionteater Väst is 9.4 kg CO2 eqv/one sold ticket and for the Göteborg Opera it is 
15.3 kg CO2 eqv/one sold ticket. 

A comparative LCA study is done of what is worst for the environment; consume a 
stage performance in the Regionteater Väst/the Göteborg Opera or a T-shirt. From the 
results is it possible to understand what and why is worst for the environment. The 
emission for the T-shirt is 3.4 kg CO2 eqv/T-shirt inclusive the shopping tour. 

A variation analysis is carried out. The number of visitors to the stage performances 
and what type of vehicle they use back and forth are important factors. For example, 
the CO2 emissions are reduced by 2 kg per one sold ticket for the Regionteater Väst 
and for the Göteborg Opera when the numbers of visitors increase with 15% instead 
of decrease with 15%.    

There are some recommendations. The employees at Regionteater Väst and the 
Göteborg Opera should use more public transport and reduce the usage of electricity. 
The Göteborg Opera should reduce the usage of polycarbonate plastic. It is better to 
visit a stage performance in the Regionteater Väst instead of one in the Göteborg 
Opera. Finally, to consume a T-shirt is better than visiting a stage performance.  

Key words: LCA methodology, stage performance, opera, theatre, CO2, T-shirt
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SAMMANFATTNING 

Tidigare har LCA studier gjorts för produkter, men i detta projekt görs studien av 
tjänster. Målet med studien är att med LCA metodik undersöka hur stor miljöpåverkan 
är från en opera på GöteborgsOperan och en teaterpjäs på Regionteater Väst i 
Uddevalla.  

Projektet är uppdelat i flera LCA studier. Den första är en redogörande studie; en del 
är för Regionteater Väst och en del är för GöteborgsOperan. Den specifika fråga som 
LCA studien besvarar är vilka processer i Regionteater Väst och i GöteborgsOperan 
som påverkar miljön mest. Resultaten visar att byggnadsservice, transporter och 
material ger de högsta utsläppen. För Regionteater Väst är respektive utsläpp 2 kg 
CO2 eqv/såld biljett, 3 kg CO2 eqv/såld biljett och 1.5 kg CO2 eqv/såld biljett. För 
GöteborgsOperan är respektive utsläpp 3 kg CO2 eqv/såld biljett, 1.7 kg CO2 eqv/såld 
biljett och 6 kg CO2 eqv/såld biljett. 

En jämförande LCA studie är gjord för att ta reda på vad som är sämst för miljön ur 
ett konsumentperspektiv; att konsumera en föreställning på Regionteater Väst eller en 
föreställning på GöteborgsOperan. Resultaten visar att det är bättre att konsumera en 
föreställning på Regionteater Väst än på GöteborgsOperan. Utsläppen från 
Regionteater Väst är 9.4 kg CO2 eqv/såld biljett och för GöteborgsOperan 15.3 kg 
CO2 eqv/såld biljett. 

De redogörande LCA studierna för GöteborgsOperan och Regionteater Väst har 
jämförts med en LCA studie av en T-shirt. Skälet är att se vad som är sämst för 
miljön; att konsumera en opera/teaterföreställning eller en T-shirt. Resultaten för T-
shirten är 3.4 kg CO2 eqv/T-shirt inklusive shoppingturen.  

En variationsanalys är gjord. Antalet besökare till föreställningarna samt vilken typ av 
fordon som används för att resa till och från föreställningarna är viktiga faktorer. CO2 
utsläppen reduceras med 2 kg per såld biljett för både Regionteater Väst och 
GöteborgsOperan ifall besökarantalet ökar med 15 % istället för att det minskar med 
15 %. 

Några rekommendationer från studierna är uppräknade nedan. De anställda vid 
Regionteater Väst och GöteborgsOperan bör använda kollektivtrafik i större 
utsträckning samt minska användningen av elektricitet. Dessutom bör 
GöteborgsOperan minska användningen av polykarbonatplast. Det är bättre att gå på 
en föreställning på Regionteater Väst istället för en föreställning på GöteborgsOperan. 
Att konsumera en T-shirt är bättre än att gå på en teater- eller operaföreställning. 

Nyckelord: LCA metodik, föreställning, opera, teater, CO2, T-shirt
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PREFACE 
The two year Master Program Sustainable Energy Systems at Chalmers involves some 
mandatory tasks e.g. a master thesis of 30 hec (higher education credits). 

This Master Thesis is a minor investigation in a bigger project, which is “Teater eller 
Tröja – Vad är bäst för miljön?” (Going to the theatre or buying a T-shirt – which 
environmental impact is worse?). Our Master Thesis investigates the environmental 
impact for visiting the Göteborg Opera or visiting Regionteater Väst in Uddevalla. 
The contractor is VGR (Region Västra Götaland) and the whole project will be 
performed by SP (Svergies tekniska forskningsinstitut), which have delegated the 
investigation to us. 

We want to thank the staff at the Göteborg Opera, and the staff at the theatre in 
Uddevalla for all help. We also want to give a special thank to our instructor Birgit 
Brunklaus and our examinator Anne-Marie Tillman at Chalmers University of 
Technology for their commitment, patience and experience. 

 

Göteborg 2010-05-18 

 

 

 

Johan Tengström 

 

 

Francisco Izurieta 
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NOTATIONS 
In Life Cycle Assessments a certain terminology is used, more or less frequently. 
Some of these denotations of a certain specific meaning are stated below in order to 
be understood. 

 

LCA   Life Cycle Assessment   

VGR   Region Västra Götaland (West province of Sweden) 

ISO  International Organization for Standardization 

ELCD  European Life Cycle Database 

CPM  Competence Centre for Environmental Assessment of Product and                            
Material Systems (Chalmers University of Technology) 

GPS  Global Position System 

NOx   Nitrogen oxides 

SOx  Sulfur oxides 

CO2  Carbon dioxide 

CH4  Methane 

CFC  Chloro Fluoro Carbons 

PAH  Polycyclic Aromatic Hydrocarbons 

PM10  Particulate Matter less than 10 microns in diameter 

SO2  Sulfur dioxide 

HCI  Hydrogen chloride 

HF  Hydrogen fluoride 

NH3  Ammonia 

PO4
3-   Phosphate 

H3PO4   Phosphoric acid 

NH4
+   Ammonium 

NO3
-   Nitrate 

HNO3   Nitric acid 

COD   Chemical Oxygen Demand 

HTP  Human Toxicity Potentials 

GWP  Global Warming Potentials 

MJ  Mega Joule 

Nm3  Normal cubic mete 
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LIST 
Common words which are used in the report are listed in English with a Swedish 
translation: 

 

Acidification  Försurning 

Carpentry  Snickeri 

Costume  Kostym 

Décor   Dekor 

District heating Fjärrvärme 

Eutrophication  Övergödning 

Forge    Smedja 

Global warming Växthuseffekt 

Hazardous waste Farligt avfall 

Metal workshop  Smedja 

Painting  Måleri 

Painting workshop Måleriverkstad 

Props   Rekvisita 

Rustic site  Bygdegård 

Scenery  Dekor 

Stage performance Scenframträdande 

Theatre  Teater 

Wig and makeup Peruk och smink 
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1 INTRODUCTION 
The environment of our Earth has proven to be easily affected by human society. Studies 
show that almost every single one of our activities has an influence on it. Human activities 
involve a big range of situations; from manufacturing of solid products, to situations where 
services are offered or provided. 

 A life cycle assessment is a tool where material and energy flows are measured and 
environmental impacts are calculated. Traditionally, LCA studies were focused on solid 
products, but human society also involves services and their use of resources. Therefore, the 
analysis of services, e.g. the analysis of cultural aspects will be more important than analysis 
simple products in the future, i.e. if we want to be moving towards a more sustainable society 
with less material consumption. 

This study focuses on the consumption of cultural service in two different performances, an 
opera stage performance in Gothenburg and a theatre stage performance in Uddevalla. The 
environmental impact of these activities is analyzed from the cradle to the grave. In other 
words, these activities are divided into smaller processes that contribute to a total 
environmental load from a certain product or service. Each one of these processes is analyzed 
at an ecological point of view. The results from this LCA are then compared to those of 
another LCA study in a different field, e.g. an LCA study of an ordinary product like a T-
shirt, in order to understand how they affect the environment, less or more severely. 
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2 IMMATERIAL CONSUMPTION 
Region Västra Götaland (VGR) initiated a project in 2009 about immaterial consumption.  
After a while, the project was renamed to Theatre or T-shirt – What is best for the 
environment. Chapter 2.1 present the aim and method of the overall project and chapter 2.2 
present the aim and method for the specific project – stage performances.    

 

2.1 Aim and method of the overall project 
Region Västra Götaland (VGR) initiated a pilot study in 2009 about how the cultural board 
could work with environmentally related questions. The study resulted in five areas that are 
important for the cultural sector.  

a. Culture´s own environmental impact. 
b. Culture´s possibilities to inform about a sustainable life style. 
c. Culture´s possibilities to change society´s material consumption tendency, into a more 

cultural consumption.  
d. Culture´s responsibilities to solve environmental and cultural conflicts e.g. using 

energy in cultural buildings versus producing cultural value for society. 
e. Culture´s potential to be a place for environmental debates. 

Statement “c” assumes that the consumption of culture is better at an environmental point of 
view rather than the consumption of ordinary manufactured products. This should be 
investigated. In order to find out if this statement is true or not, the cultural board has initiated 
the project “Teater eller Tröja – Vad är bäst för miljön?” 

Focus for this LCA project is statement “a” and statement “c”. In chapter 2.2 is these two 
statements broke down into specific questions for the Regionteater Väst and the Göteborg 
Opera. The other statements are answered in the main project, e.g. a literature study or other 
LCA studies.  

SP Sveriges Tekniska Forskningsinstitut is head of the project, which has been divided into 
some partial studies in different areas, which are performed in the Chalmers University of 
Technology or in the University of Gothenburg. For example, LCA studies will be done about 
the Art of Film, the Art of Literature and the Art of Spare Time (Nielsen 2009). 

 

2.2 Aim and method of the specific project – stage performances 
This LCA study is a partial project in a more expansive investigation in Swedish which was 
introduced in chapter 2.1. The main reason for carrying out this LCA study is to investigate 
the environmental impact from a stage performance at the Göteborg Opera and the 
environmental impact from a stage performance at the Regionteater Väst. The specific 
questions the study answers are:  

• How large is the environmental impact from a stage performance in the Regionteater 
Väst? 

• How large is the environmental impact from a stage performance in the Göteborg 
Opera? 

• How can the environmental impact from the stage performances be reduced? 
• What happen if the consumption of stage performances increases in society? 
• Is it environmentally better to consume a stage performance compared to a T-shirt? 
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Parallel to this project are other LCA studies conducted about the Art of Film, the Art of 
Literature and the Art of Spare Time which have answers to similar questions stated above 
and will complement the present study. 
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3 THEORETICAL BACKGROUND
Life cycle assessment (LCA) is a tool
environmental impacts of a product 
that every emission related to a product/service is considered from cradle to grave
and Tillman 2004). 

Figure 1 Life cycle of a chair (Skogforsk, 2010).

 

The International Organization for S
tool in the ISO 14040 to ISO 14023. If the ISO standard is fol
considered to be a Life Cycle Assessment and
product strategic development 

The methodology to follow when doing 
performing one for a product. 

 

3.1 Types of LCA 
The LCA Methodology considers two

• Change oriented LCA

This type of LCA aims at
environmental impacts if certain changes 
type considers different processes, scenarios, disposals, allocation
LCA studies help to understand 
as a governmental policy making and business decision taking tool
comparing products on the market.

• Accounting LCA 

An accounting LCA is preferably used when a
described. The main idea of this ty
environmental characteristics of a product,
environmental impacts are located 

CHALMERS, Energy and Environment

THEORETICAL BACKGROUND  
Life cycle assessment (LCA) is a tool, which main goal is to measure and calculate the 
environmental impacts of a product or a service during its life cycle, see Figure 1
that every emission related to a product/service is considered from cradle to grave

Life cycle of a chair (Skogforsk, 2010). 

ganization for Standardization presents a methodology to 
tool in the ISO 14040 to ISO 14023. If the ISO standard is followed, the project

Life Cycle Assessment and used for labeling purposes, 
product strategic development (Baumann and Tillman 2004). 

The methodology to follow when doing an LCA of a service may not be the same as
 

Methodology considers two alternatives for LCA studies: 

Change oriented LCA 

aims at understanding which the main contributors
acts if certain changes take place in the system. T

different processes, scenarios, disposals, allocations, etc. C
studies help to understand advantages of a final decision. Hence, it is frequently used 

policy making and business decision taking tool
comparing products on the market. (Baumann and Tillman 2004). 

LCA is preferably used when a single product needs to 
main idea of this type of LCA is to better understand 

al characteristics of a product, as well as to determine 
vironmental impacts are located (Baumann and Tillman 2004). 
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is to measure and calculate the 
Figure 1. This means 

that every emission related to a product/service is considered from cradle to grave (Baumann 

 

a methodology to use the LCA 
lowed, the project can be 

purposes, as well as for 

vice may not be the same as when 

the main contributors are to the 
. Therefore this LCA 

s, etc. Change oriented 
it is frequently used 

policy making and business decision taking tool, as well as for 

single product needs to be analyzed and 
pe of LCA is to better understand the main 

as well as to determine where the main 
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3.2 Reference flow or functional unit 
The reference flow must be defined in a comparable and dimensional smart unit, see Table 1. 
Then the results from a study are easier to understand. Furthermore, it is possible to compare 
results from other studies (Baumann and Tillman 2004).  The functional unit in a service LCA 
may consider the total number of times a service is delivered in a period of time and the 
number of clients that consumed a service at the same time. 

 

Table 1 Examples of functional units. 

Type Unit

Goods transportation kg*km

Passenger transportation p*km

Beer brewery liter of beer

Steel production kg of steel  
 

3.3 Assumptions 
General assumptions have to be taken into consideration in the goal and scope definition. This 
is what the ISO standard (ISO 14040 1997) state. Every assumption influences the result of an 
LCA. They limit or expand the results (Baumann and Tillman 2004). On the other hand, small 
data assumptions have to be considered during the study. These assumptions have to be stated 
to give proper relevance to the obtained results. Hence, if the LCA should be transparent, it 
must be possible to reproduce the results with the data and assumptions stated in the report. 

 

3.4 Geographical and time boundaries 
The geographical boundaries determine where the resource use and emissions take place and 
if they should be taken into account. Therefore, defining system boundaries in an LCA study 
is very important in order to be able to have data worth to analyze.  

If a lot of raw materials are imported from abroad, e.g. with a range of wider geographical 
boundaries, then the environmental load from the final product may not be easy to change. On 
the other hand, if most of the raw materials are from local production, then it may be easy to 
take actions in order to improve the final environmental impact of the product (Baumann and 
Tillman 2004). 

A time boundary may be chosen to validate the relevance of data. For example, if a LCA 
study wants to analyze the impact of a certain product in the last two years, then used data 
should not be older than two years. If the time boundary is not set, the collected data must be 
reliable and relevant according to the defined scope (Baumann and Tillman 2004). 
 

3.5 Limitations of a study 
Limitations have to be stated in a clear way in order to give the project size delimitation. A 
limitation statement considers aspects that could not be investigated, usually because of lack 
of time, data, budget or interest (Baumann and Tillman 2004). 
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3.6 Allocation problems 
The ISO standard for LCA studies has information about allocation problems. There are 
mainly three important steps which need to be considered before any allocation can occur. 
First a balance between the allocated and unallocated environmental impacts must be equal. If 
it is possible to use different allocation procedures, sensitivity analysis should be done. 
Finally, a list is done for how to solve allocation problems (Baumann and Tillman 2004). 

1. Increase system detail or use system expansion methods to get rid of allocation 
problems. 

2. If it is not possible to solve the problems with statement one, some relationships of 
physical nature should be used. It could be mass, volume or molar fraction etc. 

3. Finally, allocation problems could be solved by more vague relationships like 
economic value. 

 

3.7 Type of data 
Data collection while performing an LCA can be done in different ways. The collection 
process depends on the desired type of data. Statistic data could be found in reports or 
provided by specialized companies. Energy consumption can be found in bills and prices of 
different goods can be found directly on the market. However, certain data have to be 
gathered directly from people involved in the processes. This is the qualitative data which will 
validate the relevance of the quantitative data. 
 

3.8 General LCA procedure – goal and scope 
A goal and scope definition in an LCA study includes several parts e.g. inventory analysis, 
flow chart, impact assessment, impact categories, characterization, weighting and 
interpretation.  

The calculations start with a construction of a flow chart in the inventory analysis. Then all 
different emissions and resource uses for the processes are collected. The data are normalized 
to a unit from which it is easy to calculate further. Thereafter, the data are calculated and 
allocated in relation to the functional unit.  

The different emissions and resource use contribute to different environmental impacts in 
different ways. This is handled through impact characterization indicators where all emissions 
are weighted on the basis of amount and contribution to the impact. The impacts are then 
related to the processes in which they occur and results are given in bar charts or other type of 
charts. 

Finally an analysis of the results has to be presented together with findings and suggestions 
(Baumann and Tillman 2004). 

3.8.1 Inventory analysis 
The inventory analysis is the part of the study where the baseline is settled to quantify all the 
raw materials, the emissions, and the effluents that are released during the production of a 
product or a service life cycle. A good inventory analysis helps to identify where a resource 
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reduction can be performed and which area that may need an improvement. The inventory 
analysis helps to facilitate the design of new products and optimize production. 

The inventory analysis sets the foundation for future analyses of the system considering the 
flows affecting the system. The system is considered to be all the operations involved in the 
processes of creating a product or a service. Fig 2 shows an inventory of a system of raw 
materials as inputs and outputs with different possible releases into the environment in 
relation to the functional unit decided in the goal and scope definition (Baumann and Tillman 
2004). 

 

 
Figure 2 System's Inputs and Outputs (Svoboda, 2008). 

 

Figure 2 show the system in a simple way. Generally is a more detailed flow model created 
that take into account the system boundaries from the goal and scope in the LCA study. This 
flow model is often named as a flow chart. 

Special about service LCA studies compared to product LCA studies are processes like office 
and building services are not neglected, they are included. Examples of these processes are 
district heating, electricity, tap water, waste water and building maintenance.  

 

3.8.2 Impact assessment 
This is the part where every result accounted during the inventory is analyzed. This evaluation 
can involve several aspects, for example ecological, social and cultural aspects (Baumann and 
Tillman 2004).  

 

3.8.3 Impact categorization and characterization 
The accounted emissions and consumptions found in the inventory phase may have several 
impacts over the environment and human health. These environmental loads are described in 
different categories which are easier to understand (Appendix 5). The impact categorization 
also helps to read the results and make them available for larger amount of users in different 
application fields who are not educated in chemicals (Baumann and Tillman 2004). 

There exist several different environmental categories in the impact categorization. However, 
in an LCA study the used ones are those the conductor thinks are of relevance. For example, 
land use is a category of not much influence in a service LCA of stage performances, since 
the theatrical service normally takes place in an area that is already dedicated to similar or 
specific activities. 
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The accounted emissions are classified into impact categories according to what these 
emissions are affecting in the environment (Baumann and Tillman 2004); 

• Eutrophication 
• Acidification 
• Global warming  
• Resource use/depletion of raw materials 
• Photochemical ozone creation potential 
• Eco toxicity 
• Human toxicity  
• Ozone depletion 
• Land use 

 

3.8.4 Weighting 
Weighting is a procedure where all the characterized indicators are transformed with a 
weighting factor to a comparable and standardized value to the other categories. There are 
several methods to perform the weighting. However, weighting includes society’s values 
about how important specific environmental aspects are e.g. radioactivity or climate change. 
(Baumann and Tillman 2004). 

 

3.8.5 Interpretation and results statement 
In this phase the results are evaluated, so a general picture and an overview can be provided. 
Based on these findings, improving recommendations are stated and conclusions about the 
results are formulated. It is important to identify the main environmental impacts, evaluate 
completeness and consistency by analyzing sensitivity and conclude everything in a clear 
report (ISO14044, 2006). 
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4 STAGE PERFORMANCES 
This LCA study is analyzing the production of stage performances in the Göteborg Opera and 
the Regionteater Väst in Uddevalla. The opera is interesting because they use a large amount 
of material and they are around ten times bigger compared to the Regionteater Väst. The 
turnover for the Göteborg Opera year 2009 was around 400 million compared to 40 million 
for the Regionteater Väst Uddevalla year 2009 (GöteborgsOperan AB 2010) (Regionteater 
Väst AB 2010). It is also interesting to analyze the Regionteater Väst because they have the 
tour in the western part of Sweden. Travelling has been in focus in previous LCA studies on 
services (Brunklaus 2010). Chapter 4.1 and 4.2 give some history of the two companies and 
background information about the opera Thaïs and the play Plocka Potäter i Kostym. 

 

4.1 The Göteborg Opera 
The Göteborg Opera was built in 1994 in the harbor. Jan Izikowitz is the architect and he 
wanted to have a feeling of ships, sea and harbor. Hence, the building has some influences of 
ship design. Figure 3 shows the Göteborg Opera. There are two stages in the house, one big 
with a bit over 1280 seats and a smaller stage with 230 seats. The opera house also contains a 
restaurant as well as a café and two bars that serve guests visiting the stage performances. 
Totally around 450 people are working in the building (GöteborgsOperan AB 2010). 

 

 
Figure 3 The Göteborg Opera (F. Izurieta 2010). 

 

4.1.1 The performance 
The opera chose the play Thaïs suitable to collect data from. The reasons are: 

• They performance has been performed during year 2009 and year 2010.   
• The last stage performance was in the spring of year 2010. 
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There were 11 stage performances and around 50 people who wore wor
play Thaïs. However, more or less the whole oper
example, the office people and the cleaning personal were not possible to link direct to the 
play.   

 
“The courtesan Thaïs is standing in the center in Alexandria. Her status as a star is falling. At 
the same time, the monk Athanaël become
succeeds and Thais leaves her sinful life and
time goes by Athanaël realize
AB 2010)”. 
 

Figure 4 The opera Thaï

 

4.2 The Regionteater Väst
Like the Göteborg Opera, the 
but there exist also a stage in Borås. The house in Uddevalla
in Figure 5. Main business focus in Uddevalla is
well as going on tours in the 
The main business focus for the house in Borås
Väst does not have any restaurant or catering service. They have 
Uddevalla and Borås are accounted 
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There were 11 stage performances and around 50 people who wore working specific with the 
. However, more or less the whole opera was indirect working with Thaï

e, the office people and the cleaning personal were not possible to link direct to the 

is standing in the center in Alexandria. Her status as a star is falling. At 
Athanaël becomes obsessed to convert her to Christianity. 

her sinful life and starts a new life in a cloister, see figure 4.
realizes that it is Thais  ́body he is obsessed with

 
The opera Thaïs (GöteborgsOperan AB 2010). 

The Regionteater Väst in Uddevalla 
he theatre is located in a house close to the harbor in Uddevalla, 
in Borås. The house in Uddevalla has two stages and

Main business focus in Uddevalla is to present scene plays on these two stages as 
 western part of Sweden to different rustic sit

for the house in Borås is to produce dance plays.
Väst does not have any restaurant or catering service. They have around 40 employees if both 

are accounted (Regionteater Väst AB 2010). 
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Figure 5 The theatre 

 

4.2.1 The performance 
The play Plocka potäter i kostym
play were: 

• Produced for a tour in the western part of Sweden.
• Not produced for children.
• Possible to collect data for. Therefore, invoices should be possible to find and the staff 

should remember the play. 

There were 24 stage performances in the western part of Sweden. Ni
specific with the play Plocka potäter i kostym
example, the office people and the cleaning personal were not possible to link direct to the 
play.  

The play Plocka potäter i kostym
world is knocking on the door to 
or not staying in the countryside or taking a
(Regionteater Väst AB 2010). 
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 house in Uddevalla (F. Izurieta 2010). 

 
Plocka potäter i kostym was chosen by the theatre employees. 

ed for a tour in the western part of Sweden. 
Not produced for children. 
Possible to collect data for. Therefore, invoices should be possible to find and the staff 
should remember the play.  

There were 24 stage performances in the western part of Sweden. Ni
Plocka potäter i kostym and ten people had worked indirect with it. For 

example, the office people and the cleaning personal were not possible to link direct to the 

Plocka potäter i kostym is about the confusing time during the 60s, when the modern 
on the door to countryside. Problems people face are, alcohol, love, staying 
the countryside or taking a chance and move to the city for another 
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 The criteria for the 

Possible to collect data for. Therefore, invoices should be possible to find and the staff 

There were 24 stage performances in the western part of Sweden. Nine people worked 
and ten people had worked indirect with it. For 

example, the office people and the cleaning personal were not possible to link direct to the 

e confusing time during the 60s, when the modern 
eople face are, alcohol, love, staying 

nd move to the city for another life 
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5 GOAL AND SCOPE DEFINITION OF TWO STAGE 
PERFORMANCES 

The goal of this study is to investigate the environmental performance of stage performances, 
more specifically an opera and a theatre stage performance, Thaïs respectively Plocka potäter 
i kostym. Specific questions the study answers are: 

• Which processes for the play Plocka potäter i kostym in the Regionteater Väst and 
which processes for the opera Thaïs in the Göteborg Opera contribute most to the 
environmental impact? The visitors transportation is put to zero in this accounting 
LCA. Neither the opera, nor the theatre provides the service of transport the visitors 
back and forth to the play. 

•  What is worst for the environment from a consumer scenario; consume a stage 
performance in the Regionteater Väst or in the Göteborg Opera? Here is the 
transportation of the visitors is included.   

•  What is worst for the environment; consume a stage performance in the Regionteater 
Väst/the Göteborg Opera or a T-shirt? This is important in a wider perspective, 
because a choice in the society to consume either services or products could be based 
on scientific research. The reason to choose a T-shirt as the comparative product is the 
equality in price to a theater or an opera ticket.    

Region Västra Götaland´s cultural board is the contractor. They have delegated the project to 
SP Sveriges Tekniska Forskningsinstitut, which is head of the project.  

The target audiences are the Regionteater Väst´s and the Göteborg Opera´s management, but 
also politicians and officials in their work towards sustainable consumption in Sweden. The 
results could also be used as consumer guidance for people to help them live their live with a 
greater degree of environmental responsibility and concern. 

In a study; relevance of data is one of the most important issues in order to obtain results of 
the desired quality, see Table 2. In order to guarantee a valid data collection, the first step to 
perform the study in an efficient and reliable strategy is to establish a table for basic data. 

Table 3 presents some additional data for the opera and the theatre. Worth to notice is the real 
ticket price for the opera and the theatre. This is what the ticket would cost if the Swedish 
state and the western province did not benefit the theatre and the opera with money. 
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Table 2 Basic data for the LCA. 

 
 

The data assumptions for the whole LCA project are listed in appendix 5. 

Functional unit one sold ticket

one sold ticket*SEK

one sold ticket*real price

one sold ticket*hour

Type of LCA Study one: 

Investigate the environmental load from one stage performance in the 

Göteborg Opera and one stage performance in the Regionteater Väst. 

Therefore, this is an accounting LCA. 

Study two:

Investigate what is worst for the environment, the stage performance in 

the Göteborg Opera or in the Regionteater Väst. Therefore, this is more 

of an comparative LCA.

Study three:

Investigate what is worst for the environment, the stage performance in 

the Göteborg Opera/Regionteater Väst or consume a T-shirt. Therefore, 

this is more of an comparative LCA.

System boundary Natural boundary:

Geographical boundary:

Time horizon:

The data used are from recent years.

Cut-off criteria:

The building construction is included as LCA average data.

Allocation 

The impact categories Global warming

Energy consumption

Acidification

Eutrophication

Resources used

Material consumption

Water consumption

Assumptions Use selling statistics for the tickets.

Some of the background data.

No losses during the production of the cloths and the scene.

The shopping tour to buy a T-shirt last 3 hours.

Limitations This study consider an opera stage performance, a theater stage 

performance and a comparrison of the results to a T-shirt.

There are allocation problems, like how electricity usage should be 

divided between different stage performances.

Result are presented 

additional as

The data is site specific for the forground system. Site specific data or 

average data from other conducted LCA studies are used for the 

background system. 

The cradle is the raw material extraction for the production goods and 

the grave is the incineration of the same goods.

The stage performances are produced in the Regionteater Väst and in the 

Gothenburg opera. All the costumers are in a range of some km up to the 

whole Sweden. 

Data quality and 

requirments
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Table 3 Additional data for the theatre and the opera. 

 
 

5.1 Methodology 
The project is based on an investigation of what kind of environmental impacts two different 
stage performances have. Therefore, the foundation in the project is to build up a model in 
Microsoft Excel of a system which represents the operations needed to “manufacture” these 
stage performances. Hence, the developed model considers the departments that the stage 
performance businesses have in order to provide a play in an effective way. 

The general model in Microsoft Excel for stage performance businesses is based on self 
knowledge, but also from an LCA for a theatre in Vienna. (Juric and Vogel 2005). The model 
is constantly modified according to the real processes. This is done while gathering data from 
the theatre and the opera. As stated in chapter 3.2, having a well thought out reference flow in 
order to clarify the processes is helpful for the accounting part of the LCA. 

The model is first built for all processes involved in the Uddevalla theatre. This model is the 
base case. It is then modified when studying the opera. 

Preliminary analysis is performed with the model for the Uddevalla theatre. It provides 
experience to recognize the most affected areas and departments of the environmental 
impacts. In the same way, processes with little or no influence over the environment are 
recognized. 

In contrast to the theatre, when studying the opera, a reduced model is used based on the 
knowledge acquired from the body of environmental impacts during the investigation 
performed for the theatre. This simplified model of the opera has almost the same complexity 
level, except for the transportation of materials bought by the departments.  

The theatre flow chart and the opera flow chart are designed under the same conditions. When 
the organizations are analyzed, the flow charts are modified according to the real operations. 

The final analysis of the environmental impacts is done when both models are completed. All 
the assumptions must be considered, because they influence the results. Therefore, a 
sensibility analysis is done to verify the validity and importance of the assumptions. 

 

Category Value 

Average ticket price opera 384 SEK 

Real ticket price opera 1650 SEK

Average ticket price theatre 100 SEK 

Real ticket price theatre 2500 SEK

Visitors to stage performance opera 12893  persons/ 11 stage performances

Visitors to stage performance theatre 1647  persons/ 24 stage performances

Play duration time opera 3 hours 

Play duration time theatre 2.5 hours 

Additional data
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5.1.1 Methods – data collection 
The processes are divided in a foreground and a background system. The foreground system 
has the process stages that occur inside the opera or the theatre. Hence, it is possible for the 
company to influence these processes. For example, the carpentry can choose to buy another 
type of wood which is more environmentally friendly. In the background system, the opera or 
the theatre cannot influence processes in the same way. For example, if the carpentry is used 
again. They need to buy a certain amount of wood from a manufacturer. But it is not possible 
for the carpentry to influence the environmental impact from the wood production of the 
supplier´s. 
 

5.1.1.1 Foreground data 

Site specific data is collected from the opera and the theatre by interviewing people, as well as 
by collecting bills related to the selected plays. These bills have information about their 
suppliers or even sub suppliers. Qualitative data is collected simultaneously with the 
quantitative data. This is done by having personal interviews with people responsible for each 
department in the companies. The qualitative data is matched with the quantitative data to 
support it with information that the numbers cannot tell (Baumann and Tillman 2004). For 
example, how different data is measured and when the data could be used. Without this 
information, numbers are useless. 

For collecting data about employees’ transportation to and from work, a questionnaire is 
developed, see Appendix 2. In the theatre is it possible to hand out and get back all 
questionnaires. Hence, almost every employee answered. However, in the opera the 
questionnaires are only handed out to people who are directly involved with the selected play. 
Further, electronic questionnaires are sent to everyone else in the opera. The reasons why 
electronic questionnaires are used as a complement are the number of employees. It is not 
possible to hand out questionnaires to 450 employees. 

 

5.1.1.2 Background data 

The main method to collect data from suppliers and sub-suppliers are by contacting them by 
phone. Collaboration from suppliers is essential for collecting required data about purchased 
products and transportation. If no answers are obtained, an email is sent with a questionnaire. 
However, there are often no answers at all or the answer is “that information is confidential”.  

In cases when data are not available, other LCA studies are used. They are found in electronic 
scientific journals or in printed form in the Chalmers University of technology´s library, or 
with search engines like Science direct or Google scholar. If it is not possible to find any LCA 
of a similar product, data are taken from CPM database (CPM LCA Database 2002), and the 
European Database (ELCD database 2010). Finally, additional data are collected from 
literature in libraries or from e-books on the internet.  

 

5.1.2 Methods – calculations and analysis 
The base model for calculations is designed in Microsoft Excel in order to obtain an automatic 
modeling spreadsheet. An important step is to define impact categories. They are resources 
used, global warming, acidification, and eutrophication. The selection of these categories is 
defined according to the requirements in the goal and scope definition.  



CHALMERS, Energy and Environment, Master Thesis 2010:8 16

When the structures of an effective calculation model are done, data is put in to the 
spreadsheet, transformed to a normalized state, then to the reference flow and functional unit. 
Finally, there is a summarizing spreadsheet where all impacts are summarized. Then it is 
possible to obtain the total environmental loads. To present the results, a spreadsheet is used 
with graphs in the excel program. 

A list for the method´s steps are presented below: 

1. The inflows and outflows are calculated for each step in terms of the functional unit. 
2. The different environmental impacts on global warming and the other impact 

categories are calculated and analyzed. 
3. Different scenarios are studied, e.g. is it better to consume a T-shirt than a stage 

performance? 
4. A sensitivity analysis is done to understand what parts in the life cycle that has the 

biggest influence on the environmental impact. 

 

5.2 Type of LCA 
The present studies are intended to be a base for upcoming tactical decisions in the stage 
performance business. Therefore, the first LCA study focuses on understanding the level of 
environmental load generated by stage performances. Therefore is the study account oriented. 
The second LCA study is more of a comparative nature since it compares the stage 
performances between the opera and the theatre. The third LCA study is also of a comparative 
nature since it compares what is worst for the environment; visit a stage performance in the 
Regionteater Väst/the Göteborg Opera or buy and consume a T-shirt.  

 

5.3 Reference flow and functional unit 
The functional unit “one sold ticket” is used for the two accounting LCA studies; one for the 
stage performance in the theatre and one for the stage performance in the Göteborg Opera. 
These two studies answer the question about what environmental impacts are high respective 
low from the stage performance in the theatre and the stage performance in the opera.  

For the two LCA studies of a more comparative nature are three additional functional units 
used:  

• “One sold ticket*SEK” give the environmental impact per Swedish crown spend on a 
ticket.  

• “One sold ticket*real price” give the environmental impact per Swedish crown spend 
if the theatre and opera did not get any benefits from the Swedish state and the western 
province. 

• “One sold ticket*hour” give the environmental impact per spend time. 

With the functional unit of “one sold ticket”, it is possible to compare the opera with the 
theatre. With the additional functional units is it possible to measure economical values and 
time factors in the stage performance business and compare it with economical values and 
time factors for a T-shirt. 
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5.4 Geographical boundaries  
Products manufactured all around the world are imported to the opera or the theatre.  
Extraction of crude oil for production of fuels occurs on an international market. Hence, the 
environmental impacts are considered on an international basis i.e. not only emissions 
produced in Sweden are accounted. However, the environmental load during use phase and 
disposal end up in the Swedish waste handling system that can be affected by the decision 
from the national authorities. Global warming is one of the environmental impacts which 
affects the whole world and will therefore have a global perspective even if everything would 
be produced in Sweden. 

  

5.5 Limitations and data quality and validity issues 
This study considers one specific play at the Göteborg Opera and one specific play at the 
Regionteater Väst in Uddevalla. The result could differ if other plays were chosen or if other 
opera companies and theatre companies were chosen. The study could be slightly modified to 
be possible to model other stage performance business or other plays. 

Site specific data in this study represents the current situation and does not consider the future 
technical improvements or decisions to handle different materials. 

Due to regulations from suppliers of materials to the opera and the theatre, a big share in the 
background systems are average data from Sweden or data from other LCA studies conducted 
of similar products. The consequences of this are that the environmental impact from the 
Regionteater Väst and the Göteborg Opera are not the true environmental impact. In reality 
with site specific data with well known data quality and validity, the environmental load could 
be bigger or smaller compared to this study. However, it is better with average data with 
lower quality and validity than no data at all.   

 

5.6  Allocation problems 
There are many allocation problems in the study of the opera and the theatre. Therefore they 
are divided into main and minor allocation problems. Main allocation problems have a bigger 
influence of the results of the LCA studies, compared to the influence of minor allocation 
problems.  

 

5.6.1 Main allocation problem for the theatre and the opera 
Diffuse resource usage for the theatre and the opera generates the main allocation problem 
which will influence the results from the LCA. An example of a diffuse resource usage is 
electricity or district heating for the theatre and the opera. The measurements of these are for 
the whole building, but they must be allocated to the studied plays with an allocation method. 

As seen in Table 8, there are three allocation methods for the theatre. The chosen one is the 
“stage performance allocation method”. The main reason for this choice is that it is possible to 
have the same allocation method for both the theatre and the opera. This is crucial to be able 
to compare them in an equitable and fair way. 

In the “stage performance allocation method in” Table 8, the amount of stage performance 
times (24 for the Plocka potäter i kostym or 11 for the Thaïs) is divided by the total amount of 
stage performances. The visitors’ allocation method works in the same way; meanwhile, in 
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the play allocation method, the main or biggest plays produced during one year are the 
denominator and the play Plocka potäter i kostym is the nominator. 

Table 9 shows the” stage performance allocation method” and “visitors’ allocation method” 
for the opera. It works in the same way as for the theatre. 

 

Table 4 Allocation methods for the theatre. 

 
 
Table 5 Allocation methods for the opera. 

 
 

5.6.2 Minor allocation problems for the theatre and the opera 
There are some minor allocation problems for both the theatre and the opera. The problems 
together with solutions are listed in Appendix 6. A trend which could be seen is the allocation 
problems due to delivering of line based energy or material to the buildings (See problem A to 
D in Appendix 6). These are often taken for granted, but they are important to consider. There 
are also problems to allocate office and cleaning products to a specific play, and general 
transportations which not happen particularly for one play. Finally, there are some allocation 
problems with waste handling processes. 

 

Allocations for the Regionteater Väst

Name

Nobelpristagaren 15 939

Allt blir bättre 18 720

Världsomseglingen 59 4519

Plocka potäter i kostym 24 1647 1

Lycka till med allt 28 1208

Tala! Det är så mörkt 25 1125

Kul i kulisserna 41 977

Produced big plays/year 3

Total 210 11135

Allocation metthods 0.114285714 0.147911989 0.333333333

Stage performance 

allocation Visitor allocation Play allocation

Allocations for the Göteborg Opera

Name Stage performance allocation Visitors allocation

Total 200 250000

Thais 11 12893

Allocation share 0.055 0.051572
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6 INVENTORY ANALYSIS        
The inventory analysis has to follow the lifecycle for a whole play. First is the planning and 
designing of the play. Then the use phase, and finally the retirement or disposal phase of the 
play.  

Some processes in the flow charts have a different color compared to the most common; light 
blue and green, see figure 6 and figure 7. This is because they are not symbolizing any 
manufacturing of a product which is possible to touch in an ordinary way. Instead, they 
represent line based service processes or products (electricity, tap water, district heating etc) 
delivered to the opera or theatre house.  

The different colors of the processes are shown in the list below: 

• Black:  building related operations 
• Light blue: ordinary product flow 
• Orange:  personnel transportation  
• Green:  transportation 

One idea of having flow charts is to help to visualize all flows. The detailed flow charts can 
be found in Appendix 1. They visualize both the foreground system and the background 
system. The inventory results can be found in Appendix 12 and Appendix 13.  
 

6.1 General flow chart and inventory of the Regionteater Väst 
All processes are affecting the “play for public” in the middle of the flow chart. This is 
directly related to the building where most of the processes take place. Even if the 
Regionteater Väst travels around to the audience, there is a building that lodges processes, 
like metal workshop or carpentry, see figure 6. The chapters below present all the processes in 
the foreground system. 
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Figure 6 General flow chart for the Regionteater Väst. 
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6.1.1 Office 
All the plays’ management takes place in the office facilities. For example, there is an 
executive manager, a technical chief, economy boss, producer, public communications 
manager. There are also other sections like, marketing, reception, project coordinator, 
producers, accounting, pedagogy which also consume office resources. The main consumed 
resource is paper, see assumptions in appendix 5. 

 

6.1.2 Painting workshop 
There is a person in the painting workshop who deals with painting material and part of the 
stage painting. This activity consumes water based paint. 

 

6.1.3 Metal workshop 
One person in the metal workshop deals with the requirements related to metals. The main 
metals used are aluminum and steel.  

 

6.1.4 Carpentry 
In the carpentry several types of wood are used, mainly birch plywood, pine and spruce. 

 

6.1.5 Prop 
The prop has a particular operation system, since they keep a lot of materials in their storage 
for future stage performances. For example, in the case of the play Plocka potäter i kostym, 
the Regionteater Väst bought 28 Christmas trees from China which they store for the future. 

 

6.1.6 Decoration and costume  
In the decoration and costume, some cotton and polyester fibers are used to manufacture their 
own costumes and obtain the desired image. On the other hand, some costumes are reused and 
some others are second hand clothes. 

 

6.1.7 Wig and makeup  
Almost no makeup is used in the play Plocka potäter i kostym. The main consumption is hair 
spray, which is used in large amounts. Therefore, this is the only considered input to this 
department. 

 

6.1.8 Employee transportation specific for the play  
To be able to gain knowledge of the transportation of the employees’ specific for the play, 
questionnaires are handed out. The employee transportation is assumed to be classified in four 
types of transports with average Swedish data; bus, train, car, and bike. The respective 
kilometers are shown in Appendix 3. 
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6.1.9 Cleaning and building maintenance 
One person is responsible for the cleaning of the whole building. He/she cleans the toilets, 
halls and offices. He/she also keeps an account of the total of paper towels, soap, and hygienic 
resources used in general. 

 

6.1.10 Clients’ transportation  
The play Plocka potäter i kostym is played during a tour to municipalities around the western 
part of Sweden. The visitors travel mainly by car to the plays. Data for the study is gathered 
by interviews of the managers of the rustic sites (bygdegårdar), see Appendix 4. 

 

6.1.11 Employee transportation 
There are a lot of transports of employees who are not specifically working with the analyzed 
play. For example the office people, cleaning lady and executive manager. This transportation 
must also be counted because they keep the theatre running. This transportation data is 
gathered by handing out questioners. Data from these questioners could be seen in Appendix 
3.  

 

6.1.12 Building construction 
The building is considered to be a construction of concrete. The relation to the emissions is by 
square meter, see general assumptions in Appendix 5. The building has a life time of 50 years, 
even though there are several opera houses and theatres around the world which have last 
much more than 100 years.  

 

6.1.13 District heating 
The district heating in Uddevalla comes from two different sources, one heat only boiler and a 
waste management plant. Both are owned by Uddevalla energy AB (Uddevalla Energi AB 
2010). 

 

6.1.14 Electricity 
The electricity consumption is registered trough the bill and is equivalent to 75% of the total 
value. That is because the electricity measurement is for the whole building and there are 
some more companies situated in the same building. The emissions come from the Swedish 
electricity production mixture (ELCD database 2010). 

 

6.1.15 Water for services 
The tap water comes from Uddevalla municipality water system. The waste water is delivered 
to Skansverket for cleaning treatment.  

 



 

CHALMERS, Energy and Environment, Master Thesis 2010:8  23 

6.1.16 Disposal or renewal                                                                                                                                                                                                                                   
The theatre in Uddevalla fractionates the waste in several categories. There are 15 waste 
fractions from the theatre, but the burnable and paper/plastic related fractions are only 
considered in the study. The other fractions of waste are transported to Havskurens retrieving 
plant by the caretaker. 

 

6.2 General flow chart and inventory of the opera 
The inventory analysis in the Göteborg Opera is almost the same as for the Regionteater Väst. 
Figure seven display the flow chart for the Göteborg Opera and the chapters below explain 
more in detail the processes in the foreground system.   
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Figure 7 General flow chart for the Göteborg Opera. 
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6.2.1 Office 
Paper is the only material which is considered in the office for this study. The emissions are 
mainly caused by the marketing printed papers for posters, letters, programs, etc and from 
ordinary office papers.  

 

6.2.2 Painting workshop 
The painting section is focused on painting and finishing the decorations of the set. The used 
paints are plastic and water paint. 

 

6.2.3 Metal workshop 
The structure of the set and some other parts are made of metals. The main materials used in 
the workshop are aluminum and steel. 

 

6.2.4 Carpentry 
The carpentry role is important, since many of the details are based on wood for the set. The 
emissions come from different types of woods that are acquired from different suppliers. 

 

6.2.5 Props 
The props use several special materials, like big mirrors, and some polyethylene glasses. The 
emissions come mainly from the production of these mirrors and polyethylene.   

 

6.2.6 Décor and costume  
The opera uses a lot of resources for decoration and costume. They buy silk fabrics, cotton 
fabrics and polyester fabrics from Sweden, Germany and United Kingdom. Most costumes 
are manufactured by the 37 employees in the costume department (Kinberg Isaksson 2010).  

 

6.2.7 Wig and makeup  
The main emissions are related to the manufacturing of the makeup. Unfortunately, it is not 
possible to find any environmental data for production of makeup. Hence, wig and makeup 
are not covered in the LCA for the opera stage performance. 

 

6.2.8 Employee transportation specific for the play Thaïs  
The employee transportation calculation was done in the same way as for the theatre. See 
Appendix 3.  
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6.2.9 Cleaning and building maintenance  
There are many cleaning personal in the opera. These persons are required to keep the service 
areas clean and with the required sanitary supplies. Main data which is analyzed is the 
consumption of paper. 

 

6.2.10 Clients’ transportation  
The client’s transportation differs from the Regionteater Västs´, see Appendix 4. 

 

6.2.11 Employee transportation 
The transportation is solved in the same way as for the Regionteater Väst, see Appendix 3. 

 

6.2.12 Building construction 
The building is considered to be a construction of concrete, the same as for the Regionteater 
Väst. The only data which differ are those concerning the size of the buildings. 

 

6.2.13 District heating 
The district heating comes from a lot of sources, since there are a lot of production facilities in 
the district heating network in Gothenburg. The main energy company in Gothenburg is 
Göteborg Energi AB and they own many of the production plants.  

 

6.2.14 Electricity 
The electricity production mix is the same as for the Regionteater Väst, since the electricity 
market is equal in the Nordic countries. Hence, the emissions from the electricity could be 
calculated in the same way for the Regionteater Väst and the Göteborg Opera. 

 

6.2.15 Water for services 
The tap water to the Göteborg Opera is delivered from the municipality water system. The 
waste water is cleaned in Ryaverket. 

 

6.2.16 Disposal or renewal 
The Göteborg Opera´s waste is fractionized in site, as same as for the waste from the 
Regionteater Väst in Uddevalla. However, the Göteborg Opera pay an extra fee to the 
company Renova for the service of getting the unsorted waste sorted and treated in an 
environmentally good way (Koniouchenkova 2010).  

In this study are burnable waste and paper packaging considered. Unsorted waste, unburnable, 
dangerous and glass fractions are collected to be recycled or transported to landfill by garbage 
trucks and not included in this study. 
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6.3 Similarities and differences                                                                                                                                                                                      
The processes in the Regionteater Väst and the Göteborg Opera are similar. Therefore have 
the flow charts in the project many processes in common, e.g. the metal workshop, the 
carpentry and the wig/makeup. In these processes mentioned previously, the stage, the props, 
and the actors´ wigs and makeup are done. However, some processes are identified which are 
not common between the flow charts, for example: 

• The district heating production and the waste management are different depending on 
in which town the stage performance is. 

• The transports for the employees are different between the theatre and the opera. 
• The transports of the visitors are different between the theatre and the opera. 
• The opera has a restaurant, which not the theatre has. 
• The opera has a scenery department 
• There is no décor department in the theatre. Instead it has props department.  
• The costume department use a lot more fabrics in the opera compared to the theatre. 
• The metal workshop in the Göteborg Opera use steel and aluminum. 
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7 RESULTS 
There are three types of LCA studies included in the report. Chapter 7.1 contains an 
accounting LCA of the Regionteater Väst and the Göteborg Opera. The main questions this 
chapter answers are: 

• What are big and what emissions are small in each play? 
• How big or small are the resource usages in each play? 

The functional unit in the study is “per sold ticket”. 

Chapter 7.2 is a comparing LCA of the Regionteater Väst and the Göteborg Opera. The main 
question this LCA study answer is if it is better for a consumer to buy an opera ticket or buy a 
theatre ticket from an environmental point of view. The functional units are “sold 
ticket*SEK”, “sold ticket*real price” and “sold ticket*hour”. 

In chapter 7.3 are the results from chapter 7.1 compared to data from an LCA study of a T-
shirt. The functional unit is “per bought service” and “per bought product”.   

 

7.1 Accounting LCA for different stage performances (basic 
scenario) 

This is the basic scenario. In the diagrams are the results from the opera and the theatre 
showed per sold ticket. Even if this is an accounting LCA study of the opera and the theatre, 
the results are presented together in the same graphs, see figure 8 to figure 11. The reason for 
that is to not boor the reader and save space. It is important to mention again that the visitors’ 
transportation is not included in the results below. 

The different departments are presented e.g. results for the building services, the 
transportation, the material and the restaurant. It is interesting for the management of the 
Regionteater Väst and the Göteborg Opera to gain knowledge of what department which 
contributes most to the environmental impact.   

 

7.1.1 Total environmental impact 
Depending on which impact category is displayed in the graphs, the results differ. Figure 8 
shows resources used. The materials are high for the Göteborg Opera and reach around 55 
grams of Sbequv/one sold ticket. For the Regionteater Väst is the transport high with almost 20 
grams of Sbequv/one sold ticket. The equivalent is expressed as antimony (Sbequv) and based on 
the total reserves in the world.  

Figure 9 display global warming potential for the Regionteater Väst and the Göteborg Opera. 
The result for the Göteborg Opera is around 11 kg of CO2 equivalents/one sold ticket and the 
result for the Regionteater Väst is around 6 kg of CO2 equivalents/one sold ticket. The 
materials bar is high for the Göteborg Opera with almost 6 kg CO2 equivalents/one sold 
ticket. For the Regionteater Väst is the transport bar high with around 3 kg CO2 
equivalents/one sold ticket.  
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Figure 8 Resources used with the functional unit one sold ticket. 

 

 
Figure 9 Global warming with the functional unit one sold ticket. 

 

Figure 10 show acidification in gram SO2 equivalents per one sold ticket. The Göteborg 
Opera has high acidification emissions from the materials usage. The acidification emissions 
from the Regionteater Väst are more equally distributed between the different categories.  

Figure 11 display eutrophication in gram PO4
3-equivalents per one sold ticket. The highest bar 

is from the materials in the Göteborg Opera, followed by the building services and the 
restaurant. For the Regionteater Väst is the transport the biggest contributor to the 
eutrophication emissions.  
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Figure 10 Acidification with the functional unit one sold ticket. 

 

 
Figure 11 Eutrophication with the functional unit one sold ticket. 

 

Figure 12 show material used for the Göteborg Opera. Largest share is “general or undefined 
materials” from background system”. Paint is the second largest used material followed by 
wood and steel. 

Figure 13 show material used for the Regionteater Väst. Largest share is “general or 
undefined materials from background system”. The second largest is wood followed by 
plastic. Paper in the office is also an important factor for the Regionteater Väst. 

Figure 14 displays the energy utilization in both the Göteborg Opera and the Regionteater 
Väst. The share of uranium comes from the electricity production in Sweden, because almost 
half of the production of electricity comes from nuclear power. All the energy carriers are re-
calculated to MJ, so it should be possible to compare them against each other. The energy 
which comes from hard coal and lignite (brown coal) is also from the electricity production, 
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Figure 12 Materials usage for the Göteborg Opera

 

Figure 13 Materials usage for the Göteborg Opera
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Figure 14 Energy utilization for the Göteborg Opera and the Regionteater Väst 
functional unit one sold ticket.

 

7.1.2 Building services environmental impact
The first category to analyze 
the building services. The resource/emission groups are district heating, Swedish electricity, 
concrete building, drinking water

Figure 15 shows resources used.
Regionteater Väst and the Göteborg O
resources used years ago when the 
explanation why the opera has lower resource depletion for the building is because 
produce more plays and other stage
allocation method stated in chapter 5.6
the Regionteater Väst. Worth to notice is the small negative impact for waste management. 
This is because some materials are recycled, like 

 

0

20

40

60

80

100

120

140

Uranium Crude oil 

Energy Utilization MJ  for the Göteborg Opera and the Regionteater 

CHALMERS, Energy and Environment

utilization for the Göteborg Opera and the Regionteater Väst 
functional unit one sold ticket. 

Building services environmental impact 
analyze from the chapter total environmental impact (chapter 7.1.1)

. The resource/emission groups are district heating, Swedish electricity, 
concrete building, drinking water, waste water and waste management. 

shows resources used. The largest contributor to resources used
Göteborg Opera is the electricity usage. Then the second is

years ago when the theatre house or the opera house
explanation why the opera has lower resource depletion for the building is because 

ther stage performances during a year. Hence, with the
ion method stated in chapter 5.6, the Göteborg Opera is more productive compared to 

Worth to notice is the small negative impact for waste management. 
se some materials are recycled, like paper. 

Natural gas Hard coal  Brown coal 

(Lignite) 

Fossil energy

Energy Utilization MJ  for the Göteborg Opera and the Regionteater 

Väst [MJ]

Opera Theater

Energy and Environment, Master Thesis 2010:8 

 
utilization for the Göteborg Opera and the Regionteater Väst with the 

environmental impact (chapter 7.1.1) is 
. The resource/emission groups are district heating, Swedish electricity, 

s used for both the 
icity usage. Then the second is 

house was built. The 
explanation why the opera has lower resource depletion for the building is because they 

during a year. Hence, with the chosen 
more productive compared to 

Worth to notice is the small negative impact for waste management. 

Fossil energy General Energy 

not in the 

previous group

Energy Utilization MJ  for the Göteborg Opera and the Regionteater 



 

CHALMERS, Energy and Environment, Master Thesis 2010:8  33 

 
Figure 15 Resources used for building services with the functional unit one sold ticket. 

 

Figure 16 and Figure 17 show global warming potential and acidification. The only difference 
from the result trend in Figure 15 is contribution to global warming and acidification for the 
district heating. These emissions are high from the Regionteater Väst. The energy company in 
Uddevalla used oil and peat during the year 2008 for their district heating network (Uddevalla 
Energi AB 2010). The district heating network in Gothenburg was more CO2 free year 2008 
compared to the district heating network in Uddevalla year 2008. 

 

 
Figure 16 Global warming potentials for building services with the functional unit one sold 
ticket. 
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Figure 17 Acidification for building services with the functional unit one sold ticket. 

 

Figure 18 show eutrophication. There are different results from before (Compared to tendency 
in Figure 15 to Figure 17). Biggest contributor to eutrophication for the Göteborg Opera is the 
waste water with 0.6 gram PO4

3 equivalents/one sold ticket. One reason is that the Göteborg 
Opera uses more tap water per the functional unit one sold ticket compared to the 
Regionteater Väst, because the Göteborg Opera has a restaurant. Another reason could be that 
the Ryaverket waste water treatment plant is less efficient than the Skansverket waste water 
treatment plant.  

Waste management and Swedish electricity are almost equal for the Göteborg Opera with 0.4 
gram PO4

3 equivalents/one sold ticket. For the Regionteater Väst is the concrete building the 
highest emitter with 0.4 gram PO4

3 equivalents/one sold ticket. 

 

 
Figure 18 Eutrophication for building services with the functional unit one sold ticket. 
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7.1.3 Transportation environmental impact 
The second group is how the transportation influences the environmental impact for the 
Göteborg Opera and the Regionteater Väst. Figure 19 to Figure 22 show the results from the 
environmental impact categories. With intern vehicles transport means what they transport 
goods and people with their own cars and trucks. The reason why it reaches 7.5 gram 
Sbeqv/one sold ticket for the Regionteater Väst is: 

• The Regionteater Väst does not always acquire the goods to be delivered to them. 
Instead they drive around and buy the goods or look in stores of what could be 
interesting to buy in the future. 

• The Regionteater Väst has a tour. Then they use their own cars and a truck to 
different cultural houses around the region. 

It is important to notice that the intern vehicles transport emissions in the Regionteater Väst 
are higher compared to the Göteborg Operas´, see Figure 19 to Figure 22.  

With employee travel back and forth to work means the transportation every working day. It 
is the biggest contributor for the Göteborg Opera in all environmental impact groups, see 
figure 19 to figure 22. For the Regionteater Väst is employee transportation the biggest 
contributor to all the environmental impacts, except for global warming, see figure 20.  

As can be seen in the figure 19 to figure 22, the transportation of materials is not important 
for the Göteborg Opera or the Regionteater Väst, e.g. wood to the carpentry or steel to the 
metal workshop. It does not influence the total transportation impacts much for the 
Regionteater Väst or the Göteborg Opera. 

 

 
Figure 19 Resources used with the functional unit one sold ticket. 
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Figure 20 Global warming with the functional unit one sold ticket. 

 

 
Figure 21 Acidification with the functional unit one sold ticket. 
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Figure 22 Eutrophication with the functional unit one sold ticket. 

 

7.1.4 Material environmental impacts by departments 
All the environmental impact categories for materials are totally dominating in the Göteborg 
Opera by the décor department, see Figure 23 to Figure 26. The reason for this is the huge 
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department in the Göteborg opera. For the Regionteater Väst are the scenery/props highest 
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Figure 23 Resources used for department with the functional unit one sold ticket. 
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Figure 24 show the global warming. The emission from the décor department is highest for 
the Göteborg Opera with a bit over 5 kg CO2 eqv/one sold ticket. For the Regionteater Väst is 
the forge the highest emitter with 1 kg CO2 eqv/one sold ticket.  

 

 
Figure 24 Global warming for departments with the functional unit one sold ticket. 

 

Figure 25 show the acidification emissions. It reaches a bit over 15 gram SO2 eqv/one sold 
ticket for the décor department in the Göteborg Opera. For the Regionteater Väst is the largest 
emitter of acidification equivalents the props/scenery with emissions of 2 gram SO2 eqv/one 
sold ticket.  

 

 
Figure 25 Acidification for departments with the functional unit one sold ticket. 

0

1

2

3

4

5

6

7

O
ff

ic
e

P
a

in
ti

n
g

P
ro

p
s 

/ 

S
ce

n
e

ry

F
o

rg
e

C
a

rp
e

n
tr

y

C
o

st
u

m
e

W
ig

 a
n

d
 

M
a

k
e

u
p

B
u

il
d

in
g

 

M
a

in
ta

n
a

n
ce

M
a

rk
e

ti
n

g

D
é

co
r

T
o

ta
l 

M
a

te
ri

a
ls

 

Im
p

a
ct

Global warming (time horizon of 100years) 

[kg CO2 eqv/(one sold ticket)]

OPERA THEATRE

0

5

10

15

20

25

O
ff

ic
e

P
a

in
ti

n
g

P
ro

p
s 

/ 

S
ce

n
e

ry

F
o

rg
e

C
a

rp
e

n
tr

y

C
o

st
u

m
e

W
ig

 a
n

d
 

M
a

k
e

u
p

B
u

il
d

in
g

 

M
a

in
ta

n
a

n
ce

M
a

rk
e

ti
n

g

D
é

co
r

T
o

ta
l 

M
a

te
ri

a
ls

 

Im
p

a
ct

Acidification

[g SO2eqv/(one sold ticket)]

OPERA THEATRE



 

CHALMERS, Energy and Environment, Master Thesis 2010:8  39 

The décor department in the Göteborg Opera has the largest emissions in the impact category 
eutrophication. The emission reaches 2 gram PO4

3 eqv/one sold ticket. For the Regionteater 
Väst is the props/scenery the largest emitter with 0.3 gram PO4

3 eqv/one sold ticket.  

 

 
Figure 26 Eutrophication for departments with the functional unit one sold ticket. 
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7.1.5 Restaurant environmental impact in the opera 
The last chapter differs a bit compared to the previous ones. Figure 27 to Figure 30 only 
include data from the Göteborg Opera, because the Regionteater Väst does not have any 
restaurant.  

Figure 27 show the resources used for the restaurant. Beef production has the highest 
resources used with a bit over 0.2 gram Sbeqv/one sold ticket. Fish catching has the second 
highest resources used with over 0.15 gram Sbeqv/one sold ticket.  

Beef production is the dominating CO2 contributor with emissions over 0.15 kg CO2 eqv/one 
sold ticket, see figure 28. Wine production has the second place with 0.05 kg CO2 eqv/one 
sold ticket. Fish catching and milk production have the same emissions with 0.025 kg CO2 
eqv/one sold ticket. 

 

 
Figure 27 Resources used for restaurant with the functional unit one sold ticket. 
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Figure 28 Global warming for restaurant with the functional unit one sold ticket. 

 

Figure 29 show the acidification impact from the restaurant. Beef production is dominating 
and reaches 3 gram SO2 eqv/one sold ticket. Emissions from fish catching and milk 
production with emissions under 0.5 gram SO2 eqv/one sold ticket are small in comparison 
with the emissions from the beef production.  

 

 
Figure 29 Acidification for restaurant with the functional unit one sold ticket. 

 

Figure 30 show the eutrophication impact category. As for acidification emissions, the beef 
production dominates the eutrophication emissions. The beef production reaches almost 1 
gram PO4
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Figure 30 Eutrophication for restaurant with the functional unit one sold ticket. 

 

7.1.6 Suggesting of environmental improvements for the Göteborg Opera 
The biggest environmental influence is from the décor department. They use a lot of 
polycarbonate plastic to paint on, because wood changes its shapes with time. If the Göteborg 
Opera does not manage to sell the production of Thaïs to another opera house, they have two 
possibilities, to keep and store the production or scrap the production. Hence, the best choice 
is to minimize the usage of polycarbonate or try to change to paint on wood instead.  

The polycarbonate plastic is not possible to recycle, so it will be incinerated in the future. 
Then at least some energy will be recovered. 

From the chapter building services (7.1.2), Figure 15 to Figure 18 show that it is important to 
save electricity. If it is possible to save electricity, it will reduce the costs and burden on the 
environment at the same time. 

The results from chapter 7.1.3 show that transportation back and forth to work for the 
employees is important. If it is possible to use more public transportation, the environmental 
impact will be lowered for the whole opera. Another alternative for the employees could be to 
start carpooling if it is possible to start and finish the work day at the same time. 

 

7.1.7 Suggesting of environmental improvements for the Regionteater Väst 
The environmental impact from the Regionteater Väst is more equally distributed between 
building services, transportation and materials. It is possible in chapter 7.1.1, Figure 8 to 
Figure 11 to see some results. The transportation has the highest emissions for all impact 
categories. The best choice and maybe the easiest way for the Regionteater Väst to reduce 
their environmental impacts are to use more public transportation for the employees. Today, 
the share of the employees who use a car back and forth to work are much higher for the 
theatre compared to the opera. 

The transportation during the tour is a major factor for the environmental load. If it is possible 
to optimize these more, it would be possible to save fuel and the environment. 
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Electricity usage is an important factor. If it is possible to reduce the electricity consumption, 
it is be possible to save money and reduce the environmental load. Maybe district heating 
consumption will up if electricity consumption goes down. However, from an environmental 
point of view it is often better to heat a building with district heating instead of heat from 
electrical equipment due to the high exergy content in electricity. The heat in the district 
heating network in Uddevalla year 2010 comes to a large extent from Lillesjöverket, which is 
a new waste incineration combined heat and power plant  (Uddevalla Energi AB 2010). 

 

7.2 Comparative LCA of consuming stage performances 
The objective of this chapter is to give the consumer a wider knowledge about the 
environmental impacts related to the cultural stage performances. Therefore, a comparison 
between the Göteborg Opera and the Regionteater Väst gives the consumer the answers to 
which of the two would be environmentally preferable to consume than the other.   

The LCA comparison between the Regionteater Väst and the Göteborg Opera aims at defining 
which of the stage performances have the highest emissions and where are these located. To 
do a fair comparison between the Göteborg Opera and the Regionteater Väst from a consumer 
perspective, an analysis where the emissions caused by the transportation of the visitors is 
included. Furthermore, another situation is included called “real cost”, where subsidy money 
to the Regionteater Väst and the Göteborg Opera from the state and municipalities is 
cancelled. Then the Göteborg Opera and the Regionteater Väst need to raise the ticket prices 
instead to get the same amount of money. 

One difference between the Göteborg Opera and the Regionteater Väst is the restaurant. The 
restaurant in the opera is included in the figures in this chapter, but the influences of the 
results are so small that it lacks importance.   

 

7.2.1 Environmental impact - functional unit sold ticket 
The main functional unit for the whole project is one sold ticket. With this unit, every 
resource use and emission is divided by the amount of sold tickets for the Regionteater Väst 
as well as for the Göteborg Opera. The general trend which could be seen in Figure 31 to 
Figure 34 is that the Göteborg Opera has higher resources used and total emissions. This is 
concentrated in the materials utilization. The underlying reason for that is all the 
polycarbonate plastic glass which is bought for the play Thaïs.     

 

7.2.1.1 Resources used 

Figure 31 shows the resources used for the Göteborg Opera and the Regionteater Väst. Worth 
to notice is the high bar for materials for the Göteborg Opera. The Regionteater Väst uses less 
of resources overall compared to the Göteborg Opera to produce the play. The transport and 
building services are rather equal, even if transport for the Regionteater Väst includes the tour 
around the western part of Sweden. The reason why resource used for the transport increase 
more for the Göteborg Opera compared to the Regionteater Väst from the basic scenario in 
chapter 7.1 is because the visitors’ transportation is much longer to the Göteborg Opera.  
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Figure 31 Resources used with the functional unit sold ticket. 

 

7.2.1.2 Global warming 

If a person decides to visit the Göteborg Opera instead of the Regionteater Väst, he or she 
emits roughly 3 kg of CO2 equivalents/one sold ticket more compared to attending the 
Regionteater Väst, see figure 32. A lot of the CO2 comes from the materials in the Göteborg 
Opera. Moreover, transportation and building services are almost equal between the 
Regionteater Väst and the Göteborg Opera. The reason why CO2 emissions for the transport 
increase more for the Göteborg Opera compared to the Regionteater Väst from the basic 
scenario in chapter 7.1 is because the visitors’ transportation is much longer to the Göteborg 
Opera.  

 

 
Figure 32 Global warming with the functional unit sold ticket. 
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7.2.1.3 Acidification 

Figure 33 shows acidification in grams of SO2 equivalents/one sold ticket. It is higher for the 
Göteborg Opera compared to the Regionteater Väst. The acidification from transport is higher 
for the Göteborg Opera compared to the Regionteater Väst. Worth to notice is that they were 
in the same level for resource used and global warming, see figure 31 to figure 32. The reason 
why acidification is higher for the Göteborg Opera compared to the Regionteater Väst is 
because the longer visitors transportation to the Göteborg Opera. In the basic case in chapter 
7.1 were the acidification already rather high for the Göteborg Opera. Therefore, “grow” the 
acidification emission bar higher for the Göteborg Opera than the Regionteater Väst. The 
increase percent in emissions from the basic case for resource use, global warming, 
acidification and eutrophication is equal.  

 

 
Figure 33 Acidification with the functional unit sold ticket. 
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Figure 34 Eutrophication with the functional unit sold ticket. 

 

7.2.2 Environmental impact for different functional units 
In order to understand the environmental impact in the client perspective; the auxiliary 
functional units are used to compare the possible situations where the client pay a subsided 
price and a real price. 

If Figure 35 and Figure 36 are compared, it is possible to observe that the Göteborg Opera has 
higher emissions per the functional units “one sold ticket” and “one sold ticket*hour than the 
Regionteater Väst; this maintains the tendency observed for the basic functional unit in 
chapter 6.   

There are a reduction in all the impact categories for both the Göteborg Opera and the 
Regionteater Väst compared to the case with the functional unit “one sold ticket” when the 
functional unit “one sold ticket*hour” is used, see Figure 35 and Figure 36. However, the 
reduction is larger for the Regionteater Väst because the play Plocka potäter i kostym last 
longer than the opera Thaïs in the Göteborg Opera, see table 3 in chapter 5. 
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Figure 35 The Göteborg Opera

 

Figure 36 The Regionteater Väst with different functional units
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receiving from the state versus t
3 in chapter 5.  

  

Figure 37 The Göteborg Opera with different functional units.

 

Figure 38 The Regionteater Väst with different function
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in the Regionteater Väst. The taste of what people want to see is different. For some people, 
there is no parameter to compare the value of a Soprano or a Tenor performance with a very 
fine theatre performance. 

 

7.3 Comparative LCA of consuming a product or a service 
The study aims to analyze which would be the best choice for a customer; buy a product or a 
cultural service, focusing of the environmental aspects. The results from two cultural services, 
the Göteborg Opera and the Regionteater Väst, are compared with LCA results from a 
product, a T-shirt (Wedin 2007). The comparison is based on resources used, global warming, 
acidification, eutrophication, energy consumption, water consumption, hazardous or 
radioactive waste and the total transport in km. These indicators are analyzed in relation to the 
four functional units mentioned in table 2, see chapter 5.   

In Table 6 is it possible to observe the total environmental impact in different categories with 
the three comparative functional units. The observed numbers show that the T-shirt has less 
environmental impact than any of the two services, though a cultural perception of the stage 
performance service can make a big difference in the final weighting. However, this is out of 
the scope of this study. 

 

Table 6  Total environmental impact per functional unit. 

 
 

If the resources used are compared, it is possible to observe that the T-shirt emissions are 1/5 
of those from one sold ticket in the Göteborg Opera and 1/3 of the emissions from a sold 
ticket in the Regionteater Väst. The value of 0.016 [kg Sbeqv/one sold T-shirt] is mainly due to 
the utilization of minerals and of fossil fuels during the transportation of the buyers in 
Sweden. For the Göteborg Opera, the main contributors are the fossil fuels to produce the 
polycarbonate for the décor department and the fossil fuels for the transportation of visitors. 
For the theatre, the depletion is mainly caused by all the transportation. 

In the global warming potential, the T-shirt emission is 1/5 of the Göteborg Opera CO2 
equivalents, and 1/3 of those from the Regionteater Väst. Further details can be found in 
chapter 7.3.1.3. 

80% of the acidification emissions from the T-shirt are caused during the manufacture process 
and the rest by the washing and drying. The main contributor in the Göteborg Opera is the 
transport of the client to the stage performance, followed by the polycarbonate used in the 
décor department. For the Regionteater Väst, the main contributor is the transport of the stage 
performance to the different cultural houses around the western part of Sweden. The 
eutrophication from the T-shirt follows the same trend as the acidification.  

Product/Service
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Sbeqv/functional unit]
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Eutrophication [kg 

PO43-eqv/functional 

unit]

one sold ticket in the 

Göteborg Opera
0.092 15.31 0.053 0.009

one sold ticket in the 

Regionteater Väst
0.050 9.37 0.018 0.003

one sold T-shirt 0.016 3.41 0.007 0.001
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There are some more impact categories in this comparative LCA study e.g. energy 
consumption, water consumption, hazardous/radioactive waste and total transport. The LCA 
study of the T-shirt does not include impact categories like resources used, acidification and 
eutrophication. To be able to compare the Göteborg Opera/ the Regionteater Väst with the T-
shirt in more than just global warming, some additional impact categories are chosen which 
are not included in the LCA studies in chapter 7.1 and 7.2. 

 

7.3.1.1 Energy consumption 

The energy consumption of the T-shirt includes manufacture and use phase. This is compared 
with the energy used for the Göteborg Opera and the Regionteater Väst, see Figure 39. It is 
possible to see that a T-shirt consumes less energy and therefore is more environmentally 
friendly from an energy point of view.  

 

 
Figure 39 Energy used for the comparison. 

 

7.3.1.2 Water consumption 

It is observed that the water utilization is around 700 kg per bought T-shirt, see figure 40. The 
Regionteater Väst use a bit over 200 kg per bought ticket and the Göteborg Opera use around 
900 kg per bought ticket. The main water consumption in the Göteborg Opera and in the 
Regionteater Väst is focused on the building services. However, the restaurant in the 
Göteborg Opera is the main user of water. This is the reason why the water consumption is 
even higher than for the T-shirt. The consumption of water for the T-shirt is concentrated to 
two main areas, the cotton cultivation during manufacturing phase and the washing and 
drying during the use phase (Wedin 2007). 
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Figure 40 Water for the comparison. 

 

7.3.1.3 Global warming potential in CO2 equivalents 

Figure 41 shows the comparison between the T-shirt, Göteborg Opera and Regionteater Väst. 
The manufacturing of the T-shirt is responsible for 75% of the CO2 equivalents of a total of 
0.95 kg of CO2 equivalents/bought product. The drying is responsible for 15% and the rest is 
shared between the washing and the disposal. However, the biggest emission of CO2 
equivalents is when the buyer does the shopping tour, which is around 2.4 kg CO2 
equivalents/bought product.   

The main contributors in the Göteborg Opera are the materials for the décor, the client 
transportation, and the electricity for the building. The emissions are 6.3, 5.8, and 2.9 kg of 
CO2 equivalents/one sold ticket respectively. The total is 15.3 kg of CO2 equivalents/one sold 
ticket.  

The transportation in the Regionteater Väst is the main contributor with a total of 6.2 kg of 
CO2 equivalents/one sold ticket, where the visitors´ transportation is the most important 
emitter followed by the employee transportation. Building services and materials have 
emissions of 1.9 and 1.2 kg of CO2 equivalents/one sold ticket respectively. 

Energy consumption and global warming has a strong relation. High energy consumption 
often results in high global warming emissions. The reasons why energy use is high for the T-
shirt while the global warming is low are:  

• The T-shirt only counts electricity and fossil fuels as energy while the Göteborg Opera 
and Regionteater Väst also count renewable energy in figure 39. 

• The average electricity production in Sweden is almost CO2 free and 40% of the 
energy consumption for the T-shirt originates from the laundry (Wedin 2007).   

•  The energy for producing materials which is used in the Regionteater Väst or in the 
Göteborg Opera is counted as fossil or renewable, depending on the source.  

• Waste heat from industries which is utilized in the district heating system in 
Gothenburg and Uddevalla is accounted in MJ, but not the corresponding CO2. They 
are allocated to the industries main products. 
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Figure 41 Carbon dioxide for the comparison. 

 

7.3.1.4 Hazardous or radioactive waste 

The hazardous materials in the T-shirt correspond to 8 grams per T-shirt, see Figure 42. They 
originate mainly from chemicals in cotton cultivation and chemicals for coloring purposes. 
For the Regionteater Väst and the Göteborg Opera originates the waste mainly from 
electricity production from nuclear power plants. The reason to put hazardous waste and 
radioactive waste in the same figure was to be able to compare the Göteborg Opera and the 
Regionteater Väst with the T-shirt. The LCA of the T-shirt only count hazardous waste 
(Wedin 2007) while the opera count both hazardous and radioactive waste.   

 

 
Figure 42 Waste for the comparison. 
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7.3.1.5 Total used transport 

The total transportation related to the T-shirt is completely out of range compared to the 
Göteborg Opera and the Regionteater Väst, see Figure 43. The T shirt LCA considers 
transportation per the functional unit “bought T-shirt” of persons back and forth to Sri Lanka 
from Sweden and transportation of cotton half around the globe (Wedin 2007). The whole 
business is different for the Göteborg Opera and the Regionteater Väst, since the costumers do 
not consume a product, they consume a service which is not possible to “weight and touch” 
with the functional unit per bought ticket. Hence, for the Göteborg Opera and the 
Regionteater Väst, the longest transportation per functional unit is from the visitors travel 
back and forth to the stage performances. 

 

 
Figure 43 Transported km for comparison. 

 

7.3.2 Suggestions for consuming a product or a service 
Table 6 and Figure 39 to Figure 43 show that consume a T-shirt are more environmentally 
friendly compared to visit a stage performance in the Göteborg Opera or the Regionteater 
Väst. For example, the consumption of a product emits 3.4 kg CO2 equivalents/T-shirt 
inclusive the shopping tour and the use phase. Visiting a stage performance in the Göteborg 
Opera result in 15.3 kg CO2 equivalents/one sold ticket. Visiting a stage performance in the 
Regionteater Väst result in 9.4 kg CO2 equivalents/one sold ticket. 

The breakeven for the analysis in CO2 emissions show that a consumer has to do five 
shopping tours and buy one T-shirts each time in order to reach the opera level in CO2 
emissions. To be able to reach the CO2 emissions from the theatre a consumer need to do 
three similar shopping tours for T-shirts.   

Therefore, the conclusion is that it is better to consume a T-shirt than a stage performance 
from an environmental point of view. 
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8 VARIATION ANALYSIS 
Some important factors are found during the project which could influence the results. To be 
able to check these factors, a variation analysis is done with the functional unit “one sold 
ticket”. The method worked like this: Change one parameter and check out the results, then 
change back the parameter and change another one. Hence, parameters are changed one by 
one to be able to see how much it is possible for the results to differ between extreme cases. 

For a LCA study of a product is often a sensitivity analysis done. The electricity mix is 
frequently one of the parameters which are changed in analysis of that type. However, this is 
an LCA study over services and the results from chapter 7 shows that the visitors and their 
transportation are much more important for services. Therefore, some scenarios are 
investigated in a variation analysis. 

The parameters which are changed: 

• The number of visitors to the play in the Regionteater Väst and to the opera in the 
Göteborg Opera, see chapter 8.1. 

• Change of vehicle for the visitors to the play in the Regionteater Väst and to the opera 
in the Göteborg Opera, see chapter 8.2. 

• Change to wood instead of polycarbonate for the décor department in the Göteborg 
Opera, see chapter 8.3. 

 

8.1 Increase and decrease the number of visitors 
To be able to understand the importance of the number of visitors to the Göteborg Opera and 
the Regionteater Väst, a decrease of 15% relative to the basic case is shown to the left in 
Figure 44. An increase of 15% relative to the basic case is shown to the right in Figure 44. It 
is possible to see that with increased number of visitors, the emissions go down per sold 
ticket. An increase or decrease of 15% of the visitors seems to be a realistic choice because 
the business could decrease or grow depending on the societal and consumption patterns. The 
conclusion from this chapter is; the more tickets it is possible to sell, the lower the 
environmental load.      

Figure 44 shows that the total decrease in CO2 emissions is linear for the two cases. 
Furthermore, the decrease for the Regionteater Väst and the Göteborg Opera seem to be 
proportional. With an increase in sold tickets instead of a decrease in sold tickets, the 
emissions are going down by 2 kg CO2 equivalents/one sold ticket in the Göteborg Opera and 
2 kg CO2 equivalents/one sold ticket in the Regionteater Väst.  
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Figure 44 CO2 equivalents. Visitors decrease with 15% to the left and visitors increase with 
15% to the right in relation to the basic scenario.  

 

Figure 45 shows the different groups (Building services, Transport, Materials etc) in the 
Regionteater Väst and the Göteborg Opera. The biggest reduction in CO2 emissions originates 
from the materials category. This is because the emissions from the materials are divided with 
the number of visitors. The other groups, like building services and restaurant are functions of 
the number of visitors and do not decrease more than marginal. However, some reduction of 
transportation in the Regionteater Väst happens because the influences of the tour decrease.   

 

 
Figure 45 Global warming. Visitors decrease with 15% to the left and visitors increase with 
15% to the right in relation to the basic scenario. 

 

The results from the other impact categories are similar to the results presented for the CO2 
equivalents emissions. If the results are presented exclusive of the transportation of the 
visitors, the trend from Figure 44 to Figure 45 are the same. The only difference would be the 
lower transportation emissions. 

 

8.2 Change the travel for the visitors 
The travel of the visitors back and forth to the stage performances is an important factor. 
Depending on the travel share between car, busses and trains, the environmental impact 
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differs. There is a base case and the three different scenarios for the Gothenburg Opera, see 
Appendix 5. The first scenario assumes that buses are used to a greater extent compared to the 
basic scenario. The second scenario assumes an increased car share compared to the basic 
scenario and the last scenario has an increased tram and train share compared to the basic 
scenario.  

The visitors´ travel back and forth to the stage performances for the Regionteater Väst at the 
rustic cites is assumed in a different way, because they attract another audience. In the basic 
scenario, all people are assumed to use cars. But in the other scenario, half the people walk 
instead of use cars. 

The results in chapter 8.2.1 and 8.2.2 are presented for the visitors transport. The over groups, 
like transportation of materials or transportation of employees does not change when the 
visitors change transportation vehicle.  

 

8.2.1  The Göteborg Opera 
The graph below shows the results from the environmental impact for the basic case and the 
three scenarios. The most environmentally friendly locomotion is to use train transport, see 
Figure 46. Train case lowers the CO2 emissions by half compared to the car case. The base 
case environmental impact is somewhere between the car case and the train case. 

Resources used are lowest for the train case and do not reach 32 gram Sbeqv/one sold ticket. It 
is highest for the car case with 37 gram Sbeqv/one sold ticket. 

 

 
Figure 46 Resources used and Global warming for the Göteborg Opera. 

 

The results from the other impact categories are presented below: 

• Resources used are lowest for the train case with 32 gram Sbeqv/one sold ticket. It is 
highest for the car case with 37 gram Sbeqv/one sold ticket. 

• The acidification emissions are lowest for the train case with 13 gram SO2 eqv /one 
sold ticket. The car case emits 18 gram SO2 eqv /one sold ticket. 
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• Eutrophication is lowest for the train case with 355 gram PO4
3 eqv/one sold ticket. The 

car case has the highest emissions and reaches 365 gram PO4
3 eqv/one sold ticket. 

 

8.2.2 The Regionteater Väst 
Figure 47 shows the two scenarios for the Regionteater Väst; all visitors go by car or half the 
people walk. If half the people walk, the environmental load decreases in all environmental 
impact categories. For example, it is possible to reduce emissions by more than 1.5 kg CO2 
eqv/one sold ticket.  

 

 
Figure 47 Global warming for the Regionteater Väst. 

 

The results from the other impact categories are presented below: 

• Resources used when half the people walk is 11 gram Sbeqv/one sold ticket. When all 
the people go by car to the rustic sites, the resource used is 21 gram Sbeqv/one sold 
ticket.  

• The acidification emissions are 1.7 gram SO2 eqv /one sold ticket when half the people 
walk. When all people go by car to the play, the acidification emissions are 3.4 gram 
SO2 eqv /one sold ticket. 

• Eutrophication is 0.28 gram PO4
3 eqv/one sold ticket when half the people walk. 

When all people go by car to the play, the eutrophication reaches almost 0.6 gram 
PO4

3 eqv/one sold ticket. 

 

8.3 Change to wood instead of polycarbonate for the décor 
department in the Göteborg Opera 

If the polycarbonate plastic is changed to wood instead, the environmental load goes down for 
all environmental impact categories:  
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• The resources used goes down from 35 gram Sbeqv/one sold ticket to 2 gram Sbeqv/one 
sold ticket for the décor department. 

• The emission of acidification equivalents goes down from 16 gram SO2 eqv/one sold 
ticket to 5 gram SO2 eqv/one sold ticket for the décor department.   

• The eutrophication emissions go down from 2 gram PO4
3 eqv/one sold ticket to 0.2 

gram PO4
3 eqv/one sold ticket. 

An example of a result graph from the change to wood instead of polycarbonate plastic 
scenario is shown in figure 48. If the shift is done, a reduction of about 5 kg of CO2 
equivalents/one sold ticket is possible to achieve for the décor department. Notice the scales 
between the left graph and the right graph in figure 48. If the same scale is used, it is not easy 
to see the reduction for the décor department.  

 

 
Figure 48 Global warming for the Göteborg Opera. To the right is with wood and to the left 
is with polycarbonate plastic. 
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9 OTHER STUDIES IN THE SAME FIELD 
Recently different LCA methods have been used to analyze services in the world. The most 
common way to handle services with LCA methodology is with input-output analysis or with 
“process LCA”. The most common method is process LCA and gives more detailed 
information about the processes inside the service compared to the input-output method. This 
is because many of the data are site specific for process LCA. The biggest drawback with 
process LCA is the time consumption compared to the input-output studies. The input-output 
method uses pre-prepared statistics, which give more rough estimations of the results 
(Brunklaus 2010). 

Some results from a literature study are presented in chapter 9.1 and chapter 9.2. The results 
are then compared with the LCA study in chapter 9.3. 

 

9.1 Input output analysis  
A Swedish research report shows that the environmental load between pleasures is equal. For 
example, theatres, museums, operas and clothes have the same emissions of 0.016 kg 
CO2/SEK ( (Carlsson-Kanyama and Räty 2007). Maybe this is due to statistic data from the 
Netherlands (Brunklaus 2010). 

In the book “Konsumera mera- dyrköpt lycka”, one thousand SEK is spent during a weekend 
for different pleasures, and then the corresponding CO2 emissions are calculated (Formas 
2007). Some examples of the results: 

• Travel to mountains in the winter time gives 284 kg CO2 
• Stay in the town, eat a dinner in a restaurant and visit a concert gives 19 kg CO2 
• Go shopping in a mall gives 50 kg CO2 
• Invite your friends for dinner gives 67 kg CO2  

Another input output study shows that recreation uses more energy compared to buying 
clothes, which leads to higher CO2 emissions for recreation (Hertwich 2005). 

 

9.2 Process LCA 
The results from a Swedish rock concert LCA show that the transportation of the visitors back 
and forth to the stage performance and the transportation of the musicians are the largest CO2 
emitters. The management of the arena only contributes to a minor extent (Wallin 2008). 

The result from a LCA study of a football competition shows the same results; the 
transportation of the visitors has the greatest impact on the CO2 emissions (Pladerer 2009). 

A LCA study of hotel services shows that the transportation of the employees back and forth 
to work every day is important. However, transportation of visitors is not covered at all in the 
study (Ronning and Brekke 2009). 

Furthermore, a study of 160 IKEA malls shows that the customers’ transportation back and 
forth to the mall is the biggest contributor to the CO2 emissions (Brunklaus 2010).            

The LCA study which concerns this project most is one from Austria which compares a visit 
to a theatre or drink beers at a restaurant during the time of 2-3 hours. The study shows that a 
visit to a theatre needs more resources than drinking beer during the same time frame of 2-3 
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hours. However, the focus of the LCA study is on material flows and energy flows and not of 
CO2 emissions (Juric and Vogel 2005). 

 

9.3 Comparison of the literature research and the result from 
the conducted LCA study 

To be able to compare the results from some other studies presented in chapter 9.1 and 
chapter 9.2, carbon dioxide emissions are listed from the conducted LCA study for the 
Göteborg Opera and the Regionteater Väst: 

CO2 emissions for the Göteborg Opera: 

1 15.3 kg CO2 eqv/(one sold ticket) if the visitors transport is included.  
2 0.04 kg CO2 eqv/(one sold ticket*SEK) if the visitors transport is included. 
3 10.9 kg CO2 eqv/(one sold ticket) without the visitors transportation. 
4 0.03 kg CO2 eqv/(one sold ticket*SEK) without the visitors transportation. 

CO2 emissions for the Regionteater Väst: 

1 9.4 kg CO2 eqv/(one sold ticket) if the visitors transport is included.  
2 0.09 kg CO2 eqv/(one sold ticket*SEK) if the visitors transport is included. 
3 6 kg CO2 eqv/(one sold ticket) without the visitors transportation. 
4 0.06 kg CO2 eqv/(one sold ticket*SEK) without the visitors transportation. 

 

The results from line two and line four stated above for the Göteborg Opera and the 
Regionteater Väst show that the results from the conducted LCA study are in the same range 
as the results from the Swedish report about theatre, museum, opera and clothes (Carlsson-
Kanyama and Räty 2007).  

A study in the book “Konsumera mera- dyrköpt lycka” is about visiting a concert and a 
restaurant, which result in emissions of 19 kg CO2. This is similar to the results from the 
conducted LCA study about the Göteborg Opera and the Regionteater Väst, se line one and 
line three for both the Göteborg Opera and the Regionteater Väst.  

There is process LCA study about visiting a Swedish rock concert (Wallin 2008). The results 
show that the transportation of the visitors and the musicians have a major environmental 
impact. This is the same as for the conducted LCA study about the Göteborg Opera and 
Regionteater Väst, the transportation of visitors and the employees have a major influence 
over the CO2 emissions. See chapter 7 for further information.    

The LCA study about the Göteborg Opera and the Regionteater Väst includes data from a 
LCA study about a T-shirt (Wedin 2007). The results show that it is worse to consume an 
opera in the Göteborg Opera or a play in the Regionteater Väst than buy and use a T-shirt. 
The same conclusion is possible to draw from a LCA study about what visiting a theatre in 
Austria or drinking beers (Juric and Vogel 2005).  

The conclusion from chapter nine is that the results from the LCA study about the Göteborg 
Opera and the Regionteater Väst are reasonable even though all studies mentioned above have 
different assumptions, system boundaries and data sources. 
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10 CONCLUSIONS 
The present study is composed of three minor LCA studies, all of them related to stage 
performances. The base study is an accounting LCA; where the Regionteater Väst, and the 
Göteborg Opera are analyzed individually. This study determines which processes in the play 
Plocka potäter i kostym from Regionteater Väst and which processes in the opera Thaïs from 
the Göteborg Opera contribute most to the total environmental impact. This LCA study 
presents the results according to the business manager perception. The results show that the 
main contributors to the environmental impact in the play Plocka potäter i kostym are 
concentrated in the building services, the transport and the materials with impacts of 2 kg CO2 
eqv/one sold ticket, 3 kg CO2 eqv/one sold ticket and 1.5 kg CO2 eqv/one sold ticket 
respectively. The transport is important because all the clients are traveling by car. On the 
other hand, the results of the opera Thaïs in the Göteborg Opera show that the main 
contributor is the material utilization with 6 kg CO2eqv/one sold ticket followed by the 
building services and the transport with 3 kg CO2 eqv/one sold ticket and 1.7 kg CO2eqv/one 
sold ticket respectively. 

The obtained results show that in a general point of view, The Regionteater Väst is more 
environmentally friendly compared to the Göteborg Opera. The Göteborg Opera still has 
larger environmental impacts than the Regionteater Väst. 

The second LCA study is a comparative study. This LCA answers what is worst for the 
environment from a consumer scenario; consume a stage performance in the Regionteater 
Väst or in the Göteborg Opera. The transportation of the visitors is included in this study and 
for the results display, three functional units are added; which were introduced in the goal and 
scope. The results show that it is better to consume a stage performance in the Regionteater 
Väst compared to the Göteborg Opera from an environmental point of view. The total 
emission from the Regionteater Väst is 9.4 kg CO2 eqv/one sold ticket and for the Göteborg 
Opera it is 15.3 kg CO2 eqv/one sold ticket. 

The conclusion from the obtained results shows that the Regionteater Väst is more 
environmentally friendly compared to the Göteborg Opera. Even with different functional 
units which take into consideration money and time, and the trend in the results is the same. 
The Göteborg Opera still has larger environmental impact than the Regionteater Väst.  

Also important to mention is that no scale factor exists between the Göteborg Opera and the 
Regionteater Väst, i.e. even if the Göteborg Opera sells 10 times more tickets compared to the 
Regionteater Väst for a stage performance, the environmental load is not correlated between 
these two situations. 

The third comparative LCA study answers what is worst for the environment; consume a 
stage performance in the Regionteater Väst/the Göteborg Opera or a T-shirt? This is important 
in a wider perspective, because a choice in the society to consume either services or products 
could be based on a scientific research. The emission for the T-shirt is 3.4 kg CO2 eqv/T-shirt 
inclusive the shopping tour. Therefore, it is more environmentally friendly to consume a T-
shirt instead of seeing the play Plocka potäter i kostym in the Regionteater Väst or the opera 
Thaïs in the Göteborg Opera. 
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11 DISCUSSION 
This project is a screening LCA, which has been modified to accounting and comparing 
LCA’s for different scenarios. Lots of data are collected and put together to a database in 
Microsoft Excel. The accuracy of all the sources for the data is not always confirmed. 
Sometimes wide assumptions are done to be able to go further. Hence, the obtained results 
may differ if somebody else would perform an LCA study for the Göteborg Opera and the 
Regionteater Väst irrespective of this screening LCA. However, this is one of the firsts LCA 
studies in this field. Therefore, this LCA could be seen as a pilot study. 

Even if the detailed results from this study may be inaccurate, the guidance from this project 
will be important. When this project ends, the Göteborg Opera and the Regionteater Väst will 
perfectly know where they should put in an effort to lower the environmental impacts without 
the risk of sub optimizing and raising the environmental load in another part of their business.  

A proper study of the visitors’ travel back and forth to the stage performances is important to 
do in order to get rid of the uncertainty and remove this parameter from the variation analysis. 
With the uncertainty of the visitors’ transportation, the environmental impacts change many 
percent between the two extreme cases; almost everyone travels by car and almost everyone 
travels by train/tram.    

To compare consumption of a T-shirt with a service, like an opera stage performance or a 
theatre stage performance is difficult. Subjective values of satisfaction cannot be included in 
mathematical methods. For example, how should you measure the satisfaction of shopping 
compared to the satisfaction of seeing a play? The answer will certainly depend on whom you 
ask. Even with these problems, this project has tried to answer the question of what is worse, 
consuming a T-shirt or a stage performance? 

Since the study is requested by the Region Västra Götaland´s culture board, the report has to 
be summarized but still transparent with identified sources for the data. The report may be 
made public, but this decision is up to the Göteborg Opera, the Regionteater Väst and the 
Region Västra Götaland´s culture board. 

This LCA may have to be reviewed, or at least checked, by experts in statistics who can give 
their advice about the validity of the assumptions. It would also be good that a LCA expert 
validates the study. 
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12 RECOMMENDATIONS 
In chapter 12.1 and chapter 12.2 follow some recommendations to be able to lower the 
environmental impacts for the Göteborg Opera and the Regionteater Väst. Chapter 12.3 has 
some recommendations for the Region Västra Götaland.  

 

12.1 Recommendations for the Göteborg Opera 
If the Göteborg Opera wants to reduce their environmental load, they should try to: 

• Reduce the usage of polycarbonate plastic in the décor department. 
• Reduce the electricity consumption. 
• Reduce the long transportation for the visitors by car. 
• Reduce the transportation of the employees by car. 

The best would be if the Göteborg Opera reduces the usage of polycarbonate plastic in the 
décor department, or change to wood instead. Then the Göteborg Opera could be more 
environmentally friendly. 

 

12.2 Recommendations for the Regionteater Väst 
If the Regionteater Väst wants to reduce their environmental load, they should try to: 

• Reduce the transportation of the employees by car. 
• Optimize the transportation in the tour. 
• Reduce the electricity consumption. 

The best would be if the Regionteater Väst reduces the transportation for the employees by 
car. Today a large share of employees uses a car back and forth to work.  

 

12.3 Recommendations for Region Västra Götaland 
In order to make any policy or a decision for the market, the study should be complemented 
with other studies which sustain the results from this study, like LCA studies about the Art of 
Film, the Art of Literature and the Art of Spare Time (Nielsen 2009). A vice decision should 
also be to read the study “The manuscript of consumption – illustrating consumption patterns 
in five acts” (Lundgren and Svensson 2010). 

Conduct another similar LCA study about theatres´ in order to repeat and confirm the results 
from this LCA study. 
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13 FINAL COMMENTS 
The results from this LCA study should answer, or be a part of an overall composed answer to 
several LCA studies. SP Sveriges Tekniska Forskningsinstitut will put together the common 
answer of the questions for the LCA contractor, which is Region Västra Götaland (VGR). 

Based on the fact that Public Service has a big share in the commercial market, this LCA 
study may be a guidance in methodological issues of how to conduct LCA studies in the 
future about Public Services. Traditionally, LCA studies have only been conducted for 
products. 
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APPENDIX 2 QUESTIONNAIRES FOR TRANSPORTATION 
OF EMPLOYEES IN THE GÖTEBORG OPERA AND THE 
REGIONTEATER VÄST  
 

Thaïs 
Hej  

Mitt namn är Johan Tengström och jag håller på att göra en miljöundersökning av er 
opera i en masteruppsats.  Jag skulle behöva ha svar följande frågor: 

Fråga 1: 

Med vilket transportmedel tar du dig till jobbet?    

_____________  

Fråga 2: 

Om du svarade bil i föregående fråga, vilken typ av bränsle tankar du? 

______________ 

Fråga 3:  

Hur långt (enkel väg) har du till jobbet? 

_____ km 

Fråga 4: 

Hur många dagar i veckan åker du till jobbet? 

_________ 

Fråga 5: 

Ungefär många dagar under ett år arbetade du med Thaïs? 

_________ 

 

Med vänliga hälsningar, Johan 

  



CHALMERS, Energy and Environment, Master Thesis 2010:8 5 

 

Plocka potäter i kostym 
 

Hej  

Mitt namn är Johan Tengström och jag håller på att göra en miljöundersökning av er 
teater i en masteruppsats. Jag skulle behöva ha svar följande frågor: 

Fråga 1: 

Med vilket transportmedel tar du dig till jobbet?    

_____________  

Fråga 2: 

Om du svarade bil i föregående fråga, vilken typ av bränsle tankar du? 

______________ 

Fråga 3:  

Hur långt har du till jobbet (enkel väg)? 

_____ km 

Fråga 4: 

Ungefär många dagar under ett år arbetade du med Plocka potäter i kostym? 

_________ 

 

Med vänliga hälsningar, Johan 
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APPENDIX 3 EMPLOYEE TRANSPORTATION TABLES FOR THE GÖTEBORG OPERA AND THE 
REGIONTEATER VÄST 
 

 
 

 

Transport 4 Car, short distance Gasoline 34 km 5 90 3060 pkm

Transport 5 Car, long distance Gasoline 70 km 5 10 700 pkm

Transport 6, Bim King makeup artist, worked 6 weeks totalTrain Electricity 167.4 km 5 15 2511 pkm

Transport 6, Bim King makeup artist, worked 6 weeks totalBuss, long distance diesel 167.4 km 5 15 2511 pkm

Transport 7 Car, short distance diesel 18 km 5 3 54 pkm

Transport 9 Car, long distance Gasoline 70 km 5 45 3150 pkm

Transport 11 Car, long distance Gasoline 82 km 5 60 4920 pkm

Transport 12 walking None 4 km 5 40 160 pkm

Transport 13 Train Electricity 165.8 km 5 45 7461 pkm

Sum up of total 24527 pkm

Total way Unit

How many days during 

the year did you 

How many times 

a week do you Unit

Transportation for the Employees who worked in the theatre specifc with the Plocka Potäter i Kostym
What kind 

of fuelTransport vehicleThe employee

Distance (back 

and forth)

Transport 10, Kenny Car, short distance Gasoline 24 km 5 254 6096 pkm

Transport 8 Car, long distance Gasoline 48 km 5 254 12192 pkm

Transport 1 Car, long distance Gasoline 60 km 5 254 15240 pkm

Transport 2 Bicycle None 2 km 5 254 508 pkm

Transport 3 Car, short distance Gasoline 40 km 5 254 10160 pkm

Transport 14, train half the timeTrain Electricity 90 km 4 203.2 18288 pkm

Transport 14, bus half the timeBus, long distance Diesel 90 km 4 203.2 18288 pkm

Transport 15 Train Electricity 150 km 5 254 38100 pkm

Transport 16 Bicycle None 4 km 5 254 1016 pkm

Transport 18 Train Electricity 160 km 4 203.2 32512 pkm

Sum up of total 152400 pkm

Transportation for the rest of the employees in the theatre

The employee Transport vehicle

What kind of 

fuel Distance (back and forth) Unit How many times a week do you travel

How many days during the 

year did you worked with this Total way Unit
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Transport 1 1 Airplane Jet fuel 1288 km 0 7 9016 pkm

Transport 2 1 Bicycle None 5.6 km 5 50 280 pkm

Transport 3 1 Train/tram Electricity 14 km 5 50 700 pkm

Transport 4 1 Walking None 5 km 0.5 51 255 pkm

Transport 5 1 Bicycle None 6 km 5 40 240 pkm

Transport 6 1 Bicycle None 14 km 5 80 1120 pkm

Transport 7 1 Car, short distance Gasoline 40 km 5 35 1400 pkm

Transport 8 1 Bicycle None 16 km 5 35 560 pkm

Transport 9 1 Car/Moped, short distance Gasoline 14 km 5 35 490 pkm

Transport 10 1 Bicycle None 10 km 5 30 300 pkm

Transport 11 1 Car, short distance Gasoline 10 km 5 40 400 pkm

Transport 12 1 Bus Diesel 9 km 5 35 315 pkm

Transport 13 1 Car, long distance Gasoline 60 km 5 60 3600 pkm

Transport 14 1 Car, short distance Gasoline 40 km 5 60 2400 pkm

Transport 15 1 Bus Diesel 40 km 5 60 2400 pkm

Transport 16 1 Bus Diesel 6 km 5 60 360 pkm

Transport 17 1 Walking None 6 km 5 60 360 pkm

Transport 18 1 Bicycle None 15 km 5 75 1125 pkm

Transport 19 1 Walking None 6 km 5 60 360 pkm

Transport 20 1 Bus, long distance Diesel 170 km 5 35 5950 pkm

Transport 21 1 Train/tram Electricity 8 km 5 60 480 pkm

Transport 22 1 Bus,long distance Diesel 70 km 5 90 6300 pkm

Transport 23 1 Bicycle None 5 km 5 35 175 pkm

Transport 24 1 Bicycle None 1 km 5 40 40 pkm

Transport 25 1 Bicycle None 10 km 5 35 350 pkm

Transport 26 1 Bus, long distance Diesel 60 km 5 12 720 pkm

Transport 27 1 Car, short distance Gasoline 15 km 4 10 150 pkm

Transport 28 1 Bicycle None 6 km 5 10 60 pkm

Transport 29 1 Bicycle None 6 km 5 30 180 pkm

Transport 30, one way bus 0.5 Bus, long distance Diesel 22 km 5 120 2640 pkm

Transport 30, one way car 0.5 Car, long distance Gasoline 22 km 5 120 2640 pkm

Transport 31 1 Train/tram Electricity 60 km 5 40 2400 pkm

Transport 32 1 Train/tram Electricity 8 km 5 30 240 pkm

Transport 33 1 Boat, archipelago Diesel 6 km 5 25 150 pkm

Transport 34 1 Bicycle None 12 km 5 30 360 pkm

Transport 35 1 Train/tram Electricity 100 km 5 30 3000 pkm

Transport 36 1 Car, short distance Gasoline 40 km 4 50 2000 pkm

Transport 37 1 Walking None 4 km 5 50 200 pkm

Transport 38, half the time 0.5 Bus, long distance Diesel 80 km 5 50 4000 pkm

Transport 38, half the time 0.5 Train/tram Electricity 80 km 5 50 4000 pkm

Transport 39 1 Train/tram Electricity 16 km 5 50 800 pkm

Transport 40 1 Bus, long distance Diesel 40 km 5 30 1200 pkm

Transport 41 1 Train/tram Electricity 10 km 5 30 300 pkm

Transport 42 1 Boat, archipelago Diesel 8 km 5 30 240 pkm

Transport 43 1 Train/tram Electricity 44 km 5 50 2200 pkm

Transport 44 1 Walking None 4 km 5 30 120 pkm

Transport 45 1 Bicycle None 2.4 km 5 65 156 pkm

Transport 46 1 Train/tram Electricity 10 km 5 10 100 pkm

Transport 47, half the time 0.5 Car, long distance Gasoline 38 km 3 5 190 pkm

Transport 48, half the time 0.5 Bus, long distance Diesel 38 km 3 5 190 pkm

Transport 49 1.0 Bus, long distance Diesel 50 km 5 5 250 pkm

Total for employees 48 2650 km 239.5 2185 67462 pkm

Transportation for the Employees in the workshops back and forth for Thais
What kind of 

fuel

Distanc

e (back Unit

How many 

people Total way

How many days during the year did 

you worked with this play?Transport vehicleThe employee

How many times a 

week do you travel Unit
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Transport 1 1.0 Airplane Jet fuel 1288 km 0 30 38640 pkm

Transport 2 1.0 Bicycle None 5.6 km 5 226 1265.6 pkm

Transport 3 1.0 Train/tram Electricity 14 km 5 226 3164 pkm

Transport 4 1.0 Walking None 5 km 0.5 226 1130 pkm

Transport 5 1.0 Bicycle None 6 km 5 226 1356 pkm

Transport 6 1.0 Bicycle None 14 km 5 226 3164 pkm

Transport 7 1.0 Car, short distance Gasoline 40 km 5 226 9040 pkm

Transport 8 1.0 Bicycle None 16 km 5 226 3616 pkm

Transport 9 1.0 Car/Moped, short distanceGasoline 14 km 5 226 3164 pkm

Transport 10 1.0 Bicycle None 10 km 5 226 2260 pkm

Transport 11 1.0 Car, short distance Gasoline 10 km 5 226 2260 pkm

Transport 12 1.0 Bus Diesel 9 km 5 226 2034 pkm

Transport 13 1.0 Car, long distance Gasoline 60 km 5 226 13560 pkm

Transport 14 1.0 Car, short distance Gasoline 40 km 5 226 9040 pkm

Transport 15 1.0 Bus Diesel 40 km 5 226 9040 pkm

Transport 16 1.0 Bus Diesel 6 km 5 226 1356 pkm

Transport 17 1.0 Walking None 6 km 5 226 1356 pkm

Transport 18 1.0 Bicycle None 15 km 5 226 3390 pkm

Transport 19 1.0 Walking None 6 km 5 226 1356 pkm

Transport 20 1.0 Bus, long distance Diesel 170 km 5 226 38420 pkm

Transport 21 1.0 Train/tram Electricity 8 km 5 226 1808 pkm

Transport 22 1.0 Bus,long distance Diesel 70 km 5 226 15820 pkm

Transport 23 1.0 Bicycle None 5 km 5 226 1130 pkm

Transport 24 1.0 Bicycle None 1 km 5 226 226 pkm

Transport 25 1.0 Bicycle None 10 km 5 226 2260 pkm

Transport 26 1.0 Bus, long distance Diesel 60 km 5 226 13560 pkm

Transport 27 1.0 Car, short distance Gasoline 15 km 4 226 3390 pkm

Transport 28 1.0 Bicycle None 6 km 5 226 1356 pkm

Transport 29 1.0 Bicycle None 6 km 5 226 1356 pkm

Transport 30, one way bus 0.5 Bus, long distance Diesel 22 km 5 226 4972 pkm

Transport 30, one way car 0.5 Car, long distance Gasoline 22 km 5 226 4972 pkm

Transport 31 1.0 Train/tram Electricity 60 km 5 226 13560 pkm

Transport 32 1.0 Train/tram Electricity 8 km 5 226 1808 pkm

Transport 33 1.0 Boat, archipelago Diesel 6 km 5 226 1356 pkm

Transport 34 1.0 Bicycle None 12 km 5 226 2712 pkm

Transport 35 1.0 Train/tram Electricity 100 km 5 226 22600 pkm

Transport 36 1.0 Car, short distance Gasoline 40 km 4 180.8 7232 pkm

Transport 37 1.0 Walking None 4 km 5 226 904 pkm

Transport 38, half the time 0.5 Bus, long distance Diesel 80 km 5 226 18080 pkm

Transport 38, half the time 0.5 Train/tram Electricity 80 km 5 226 18080 pkm

Transport 39 1.0 Train/tram Electricity 16 km 5 226 3616 pkm

Transport 40 1.0 Bus, long distance Diesel 40 km 5 226 9040 pkm

Transport 41 1.0 Train/tram Electricity 10 km 5 226 2260 pkm

Transport 42 1.0 Boat, archipelago Diesel 8 km 5 226 1808 pkm

Transport 43 1.0 Train/tram Electricity 44 km 5 226 9944 pkm

Transport 44 1.0 Walking None 4 km 5 226 904 pkm

Transport 45 1.0 Bicycle None 2.4 km 5 226 542.4 pkm

Transport 46 1.0 Train/tram Electricity 10 km 5 226 2260 pkm

Transport 47, half the time 0.5 Car, long distance Gasoline 38 km 3 135.6 5152.8 pkm

Transport 47, half the time 0.5 Bus, long distance Diesel 38 km 3 135.6 5152.8 pkm

Transport 48 1.0 Bus, long distance Diesel 50 km 5 226 11300 pkm

Transport 49 1.0 Train/tram Electricity 260 km 5 226 58760 pkm

Transport 50 1.0 Bicycle None 10 km 5 226 2260 pkm

Transport 51 1.0 Bicycle None 8 km 5 226 1808 pkm

Transport 52 1.0 Car, short distance Gasoline 20 km 5 226 4520 pkm

Transport 53 1.0 Bus Diesel 10 km 5 226 2260 pkm

Transport 54 1.0 Car, long distance Gasoline 80 km 5 226 18080 pkm

Transport 55 1.0 Car, short distance Gasoline 20 km 5 226 4520 pkm

Transport 56 1.0 Walking None 3 km 5 226 678 pkm

Transport 57 1.0 Car, short distance Gasoline 30 km 5 226 6780 pkm

Transport 58 1.0 Bus, long distance Diesel 40 km 5 226 9040 pkm

Transport 59 1.0 Train/tram Electricity 6 km 5 226 1356 pkm

Transport 60 1.0 Train/tram Electricity 6 km 5 226 1356 pkm

Transport 61 1.0 Train/tram Electricity 6 km 5 226 1356 pkm

Transport 62 1.0 Train/tram Electricity 10 km 5 226 2260 pkm

Transport 63 1.0 Bus Diesel 6 km 5 226 1356 pkm

Transport 64 1.0 Bicycle None 8 km 4 180.8 1446.4 pkm

Transport 65 1.0 Walking None 2.6 km 5 226 587.6 pkm

Transport 66 1.0 Car, long distance Gasoline 50 km 5 226 11300 pkm

Transport 67 1.0 Car, long distance Gasoline 44 km 5 226 9944 pkm

Total for employees 67 3269.6 km 333.5 15352.8 477441.6 pkm

Transportation for the Employees for the whole opera year 2009

The employee

How many 

people Transport vehicle

What kind of 

fuel

Distance (back and 

forth) Unit

How many times a 

week do you travel

How many days 

during the year Total way Unit
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APPENDIX 4 TRANSPORTATION OF VISITORS FOR THE GÖTEBORG OPERA AND THE 
REGIONTEATER VÄST 

 
 

Transportation table for the visitors for Plocka potäter i kostym

Sätila Bygdegård (0301-42116) Car 40 km 2 persons 166 83 3320 pkm

Saleby Bygdegård (0708-183732) Car 20 km 2 persons 72 36 720 pkm

Hällekis Folkets hus (0510-540231) Car 10 km 2 persons 30 15 150 pkm

Bokenäs Bygdegård (0709-51 7765 ) Car 40 km 2 persons 60 30 1200 pkm

Töllsjö Ordenshus (033-287328) Car 20 km 2 persons 142 71 1420 pkm

Calculated sum 130 km 10 persons 470 235 6810 pkm

Average distance per person 14.4893617 pkm/(one scene play/person

How many persons at 

the show Amount Unit

How many 

vehicles

Type of 

vehicle

Distance km 

(back and 

forth) Unit

How many persons 

in the vehicle Unit
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Transportation table for the visitors to Thais

100% 1 Data from average distances calculation tables

Inside Gothenburg (51%) 0.51

Car, short distance 0.40 0.2 17.0 km 2.0 1.7 pkm

Buss, short distance 0.30 0.2 17.0 km 2.6 pkm

Tram, short distance 0.30 0.2 17.0 km 2.6 pkm

Around Gothenburg (20%) 0.20

Car, short distance 0.50 0.1 52.0 km 2.0 2.6 pkm

Buss, short distance 0.25 0.1 52.0 km 2.6 pkm

Tram/Commuter train, short distance 0.25 0.1 52.0 km 2.6 pkm

In the county (15%) 0.15

Car, long distance 0.80 0.1 186.0 km 2.0 11.2 pkm

Buss, long distance 0.10 0.0 186.0 km 2.8 pkm

Train, long distance 0.10 0.0 186.0 km 2.8 pkm

In Sweden (14%) 0.14

Car, long distance 0.40 0.1 494.3 km 2.0 13.8 pkm

Buss, long distance 0.30 0.0 494.3 km 20.8 pkm

Train, long distance 0.30 0.0 494.3 km 20.8 pkm

Total for car, short distance 4.3 pkm

Total for car, long distance 25.0 pkm

Total for bus, short distance 5.2 pkm

Total for bus, long distance 23.6 pkm

Total for tram/tommuter train, short distance 5.2 pkm

Total for train X2000, long distance 23.6 pkm

Amount UnitPerson share

Distance km (back 

and forth) Unit

People in the 

carShare
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APPENDIX 5 GENERAL AND SPECIFIC ASSUMPTIONS 
FOR THE GÖTEBORG OPERA, THE REGIONTEATER 
VÄST AND THE T-SHIRT 
 

 

General assumptions table for the Regionteater Väst and the 

Göteborg opera

Swedish average electricity production mix data is used (ELCD database electricity
Sweden 2010).

The houses are assumed to be ordinary concrete buildings and last for 50 years.

A LCA of concrete is used for the building which have a functional unit of square meter
floor area (Björklund, Jönsson and Tillman 1996). Then the total floor area in the theatre
or in the opera is multiplied by the data in the concrete LCA to get the resources,
emissions and wastes during the construction and demolition phase.

Average European drinking water data is used for the tap water (ELCD database 2010).

When steel is used for the theatre or opera, it is assumed to be hot rolled steel coil.
(ELCD database steel hot rolled coil 2010).

If aluminum is used for the theatre or opera, it is assumed that the data from an extrusion
profile will be suitable (ELCD database Aluminum extrusion profile 2010).

The electricity utilization in different processes, for example in wood and paper
manufacturing which are inside the Swedish geographical border are considered under
the Swedish characteristic technology mixture for electricity production. The
corresponding emissions are calculated based on this mixture.

The burnable waste is incinerated with usage of Swedish average incineration data
(Tillman 1999). For waste which is going to landfill, data is used for average landfill in
Sweden (Tillman 1999). Recycling of paper uses a different approach. Office paper
produced by 100% pure fibers, which is supplied by M-real and Husum pulp and paper
mill, is used in the office. This paper is then recycled and manufactured as toilet paper in
Katrinefors pulp and paper mill. Hence, the toilet paper is manufactured from 100%
recycled fibers (Metsäliitto Group AB 2008). To be able to credit the LCA for recycling
of office paper, an assumption is made that toilet paper is manufactured of pure fibers in
Husum pulp and paper mill. Then the emissions from the fictive production of toilet paper
in Husum pulp and paper mill are subtracted by the real production of toilet paper in
Katrinefors pulp and paper mill.
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General assumptions table for the Regionteater Väst and the 

Göteborg opera

There are no material losses during the stage performance phase.

When it is not possible to track the whole upstream flows in the flow charts or when
suppliers do not share site specific data, average data are used from the ELCD database
or the CPM database. Other LCA studies of similar products are also used.

The shortest ways for the transports are always chosen with GPS data (Eniro 2010).
Hence, if the truck driver takes a longer way or chose another way for some reason it is
not included in the study. 

All transports on sea are assumed to take the shortest way by GPS data from a website
which track distances between harbors’ (Distances 2010). The only ship that is used in
this study is a large one (Baumann and Tillman 2004).

The fuel which is used in the transport chain is purchased on an international market.
Hence, the environmental impacts from the fuel chain are taken into account (Baumann
and Tillman 2004).

For transportation with long distance truck, it is assumed that 70% of the load capacity is
used. For short distances, it is assumed that 50% of the load capacity is used (Baumann
and Tillman 2004).

Load capacity in trucks is limited by weight in all cases. Limitation for load by volume is
not used.

When transport companies are not stated, the transport is with DHL. This company has a 
loading and unloading station in Gothenburg which the goods pass through. 

For personnel transport, short distance is below 20 km and long distance above or equal
to 20 km.

The usage of paper in the office is mainly considered. Usage of pens, pencils, tape,
staples etc are not taken into consideration. They are assumed not to be the mayor
environmental impact from the office.
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General assumptions table for the Regionteater Väst and the 

Göteborg Opera

A price of 100 Swedish crowns is assumed for the T-shirt. The shopping time is assumed
to be 3 hours. 

The share between Cr3 and Cr6 in the waste water is 80% and 20%
respectively(Laholms kommun 2008)

Inflows of energies/materials in the background system that do not fit in Table 2 in
resource used are summarized in the inflows categories electricity, water (fresh), general
energy, general materials and general radioactive materials.

Outflows from the background system are summarized in the corresponding outflows
categories stated above.

Lots of materials which are used in the background system have not been possible to
trace backwards to the cradle. Instead other LCA are used to simulate these background 
data. The reason why it is very hard to get site specific data is mainly due to wholesalers
which have a confidential restriction about their distribution and supplier chain.

Specific assumptions table for the Regionteater Väst

Transportation to the plays in small villages for the public are assumed always to be
according to private Swedish average cars with catalytic converters.

When second hand clothes are used, it is assumed that they have been used in an
earlier production. Hence, the resource use and emissions are reduced by half
compared to buying new fabrics. The system is credited for this by an assumption that
the total amounts of fabrics are reduced by half compared to if the same amount of
fabrics would be bought new. 
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 Table for the background assumptions in the Regionteater Väst 

 
 
Table for transportation assumptions in the Regionteater Väst 

 

 

Birch Plywood Use any kind of plywood LCA Plywood USA  (Wilson & Sakimoto, 2006)

Drinking water Use average data, water ELCD water

 (ELCD database drinking water, 

2010)

Grumme kulörtvätt 

(detergent)
Use any kind of detergent LCA detergents  (Widheden & Ringström, 2007)

Herdins Texti le al lfärg 

(color)
Use powder color LCA powder color

 (Axelsson, Widell, Jarnhammar, 

& Jernberg, 1999)

Clothes Use only cotton LCA cotton India  (Kalliala & Nousiainen, 1999)

Toilet/Kitchen paper
Use recycled paper from 

Katrinefors pulp and paper 
Site specific data  (Metsäliitto Group, 2008)

X-mas trees in plastic
Use data for polyester 

plastic
LCA polyester  (Kalliala & Nousiainen, 1999)

Steel for X-mas trees
Use data for steel  hot rolled 

coi l
ELCD steel

 (ELCD database steel hot rol led 

coil , 2010)

Aluminum to forge
Use aluminum, extruded 

profiles
ELCD aluminum

 (ELCD database Aluminum 

extrusion profi le, 2010)

Theater programs

Letter of invitations

Flyers

Posters

Tickets

Use data from the ordinary 

office paper

Site specific data 

from Husum pulp 

and paper mill

 (Metsäliitto Group, 2008)

Type of data from 

theatre
Assumption Used data Source

Hairspray from Wella

Split it up, measure weight 

of aluminum and plastic. 

Assume polyester

ELCD database 

aluminum, LCA 

polyester

 (ELCD database Aluminum 

extrusion profi le, 2010)  (Kall iala 

& Nousiainen, 1999)

Theater programs

Letter of invitations

Flyers

Posters

Tickets

10 to 11 The transport wil l start at Herdins färgverk in Falun. 
Herdins Textil  al l färg 

(color)

31 to 33
The transports start in New Mangalore in India. Then reach 

Gothenburg harbor and wil l be transported with DHL.
Clothes

12  The transport start at Cederroths
Grumme kulörtvätt 

(detergent)

X-mas trees in plastic

Steel for X-mas trees

15

The transport starts in the middle of Germany from the point 

that Google map points out if Germany is typed in. Then it goes 

to Alumeco in Jönköping.

Aluminum to forge

38 to 46
All  produced at Katrinefors pulp and paper mil l. But different 

sub suppliers depending on what kind of paper
Toilet/Kitchen paper

47 to 49 Starts with transport from DiverseyLever in Stockholm
Soap for hands (No 

background data)

50 to 52 Transport starts from Cederroths in Falun
Soap for cleaning floor (No 

background data)

53 to 55 Transport starts from harbor in Dover
Detergent for kitcken (No 

background data)

Birch Plywood

The hairspray is manufactured at Wella main factory in 

Darmstadt, Germany

25 to 30

34 to 37 Hairspray from Wella

24 to 25
Transport starts in Tal l in harbor and travels by boat to 

Stockholm.

Transport 

number
Assumptions

For what background 

data

Grafisk precision have been closed down. Al l  these printed 

materials are assumed to be from this company. The paper are 

assumed to be from Husum pulp and paper mil l

The transport starts in the harbor of Shanghai

8 to 9
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Specific assumptions table for the Göteborg Opera

Emission data for district heating is from Göteborg Energi AB (Nilsson 2010).

Emission data for the waste water is from Ryaverket in Gothenburg (Davidsson 2008).

Every beer which is served is a Heineken beer.

Every glass of wine which is served is from France.

It is not possible to get data from the restaurant, except of how much money they spent 
on buying wine, beer and food. Hence, assumptions are made of an average wine price 
of 100 SEK, a beer price of 13 SEK, and how much beef, chicken, milk, etc it is 
possible to buy for the food budget in the restaurant (Kauffmann 2010).

Inside Gothenburg (51%) 0.51 0.51 0.51 0.51

Car, short distance 0.40 0.20 0.80 0.10

Bus, short distance 0.30 0.70 0.10 0.10

Tram, short distance 0.30 0.10 0.10 0.80

Around Gothenburg (20%) 0.20 0.20 0.20 0.20

Car, short distance 0.50 0.30 0.70 0.15

Bus, short distance 0.25 0.50 0.10 0.10

Tram/Commuter train, short distance 0.25 0.20 0.20 0.75

In the county (15%) 0.15 0.15 0.15 0.15

Car, long distance 0.80 0.50 0.60 0.20

Bus, long distance 0.10 0.40 0.30 0.20

Train, long distance 0.10 0.10 0.10 0.60

In Sweden (14%) 0.14 0.14 0.14 0.14

Car, long distance 0.40 0.30 0.40 0.20

Bus, long distance 0.30 0.50 0.40 0.30

Train, long distance 0.30 0.20 0.20 0.50

First scenario: 

The opera arranges Bus 

transportation for the 

clients, most of the 

buses go through the 

city but there are also 

buses outside the city

Base case: 

Assumptions of 

the different 

shares of the 

transportation 

between car, 

busses and 

train/trams

Seccond scenario:

The car use 

increases because 

of lower cost of car 

and higher of 

public 

transportation

Third scenario: 

The tram and train 

use increases 

because of very 

expensive fuels and 

very cheap electricity

Table over 

transportation 

assumptions for 

different 

scenarios in the 

Göteborg Opera
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Table for the background assumptions in the Göteborg Opera 

 
 
  

 

Drinking water Use average data, water ELCD water

 (ELCD database drinking 

water, 2010)

Looking equipment in steel

Use data for steel hot 

rolled coil ELCD steel

 (ELCD database steel hot 

rolled coil , 2010)

Wire of steel

Use data for steel hot 

rolled coil ELCD steel

 (ELCD database steel hot 

rolled coil , 2010)

Tamp of plastic Use polyester fibers LCA polyester India (Kalliala & Nousiainen, 1999)

Clothes, cotton Use only cotton fibers LCA cotton India  (Kall iala & Nousiainen, 1999)

Clothes, si lk Use only cotton fibers LCA cotton India  (Kall iala & Nousiainen, 1999)

Clothes, polyester Use only polyester fibers LCA polyester India  (Kall iala & Nousiainen, 1999)

Leather Use leather from India LCA leather India  (Joseph & Nithya, 2009)

Aluminum

Use aluminum, extruded 

profi les ELCD aluminum

 (ELCD database Aluminum 

extrusion profile, 2010)

Plastic paint Use water based paint LCA paint

Jarnhammar, & Jernberg, 

1999)

Deal wood in theatre 

chairs Use only deal wood Data from Moelven  (Andersson, 1996)

Birch Plywood Use any kind of plywood LCA Plywood  (Wilson & Sakimoto, 2006)

Cotton carpets Use only cotton fibers LCA cotton India  (Kall iala & Nousiainen, 1999)

PS plastic mirrors Use PS granulate ELCD PS granulate

 (ELCD database PS granulate, 

2010)

PC glass Use PC granulate ELCD PC granulate

 (ELCD database PC granulate, 

2010)

PP rope Use PP granulate ELCD PP granulate

 (ELCD database PP granulate, 

2010)

Office papers

All is ordinary and same 

type of paper

Husum pulp and 

paper mil l  (Metsäli itto Group, 2008)

Opera programs for Thais

General programs

Letter of invitations

Flyers

Posters

Drinking tickets

Tickets

Wine

All wine used is from 

France and the same 

type

LCA of wine 

production in 

France

 (Gonzales, Klimchuk, & 

Martin, 2006)

Beer

All beer is a Heineken 

beer LCA Heineken beer  (Heineken, 2008)

Rice

Use data for rice 

production in Thailand LCA Rice

 (Kasmaprapruet, 

Paengjuntuek, Saikhwan, & 

Phungrassami, 2009)

Fish (Cod)

Use data for Cod 

catching LCA of fish  (Ziegler, 2006)

Beef

Milk

Bread

Potatoes

Salad

Fish (Cod)

Type of data from the 

opera Assumption Used data Source

Use data from the 

ordinary office paper

Site specific data 

from Husum pulp 

and paper mil l  (Metsäli itto Group, 2008)

Use data for production 

of these

LCA study of 7 food 

products
 (Ahlmén, 2002)
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Table for the transportation assumptions in the Göteborg opera 

 
 
 
T-shirt 
To be able to compare the T-shirt with the stage performances, a basic assumption is 
made that the time spent while buying the T-shirt is the time of value that the client 
enjoys. This time is assumed to be 3 hours. 

  

1 to 2 Al l office paper comes from Husum pulp and paper mil l Office papers

5 to 7 All  paint is from Nordsjö paint factory Painting

10 to 15 All  aluminum is produced in Germany. Al l  steel in Oxelösund Forge

16 to 19 All  timber is from Södra Skogsägarna. All  plywood from Estonia. Carpentry

20 to 21 All steel  comes from Oxelösund Scenery

22 to 28 Transportation of cotton from India

29 to 31 Transport of PS plastic granulate from Stenungsund

32 to 34 Transport of PC plastic granulate from Stenungsund

35 to 37 Transport of PP plastic granulate from Stenungsund

38 to 43 Transportation for Focutex AB (Polyester, Si lk and Cotton from India)

44 to 47 Transportation of si lk from China

48 to 51 Transportation for Slipskungen AB (Leather from India)

52 to 55 Transportation for Pierre Henriet (Cotton from India

56 to 60
Transportation for Schneider & Wohlenberg (Aluminum from 

Germany, Cotton from India

61 to 64 Transportation for Evel in Harren (Cotton from India)

65 to 68 Transportation of si lk from China

69 to 72 Transportation for Ateljé Mode och Bröllop (Cotton India)

73 to 77 Transportation for Alexander Harr (Leather and Polyester from India)

78 to 81 Transportation for A.Walder & Cie) (Polyester fabrics from India)

82 to 85 Transportation for Cavaliera AB (Polyester fabrics from India)

86 to 89 Transportation for Cornelia JamesLTD (Polyester fabrics from India)

90 to 95 Transportation of cotton from India

96 to 99 Transportation of cotton from India

100 to 102 Transportation of makeup from USA Wig and Makeup

103 to 104 Transportation of makeup from USA Building maintanace

105 Transportation of recycled paper Waste management

Costume

Transport 

number
Transportation assumptions

For what 

background data

Decor

 All  these printed materials are assumed to be from Bil les printing 

company. The paper is assumed to be from Husum pulp and paper 

mill.

3 to 4 Marketing
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APPENDIX 6 ALLOCATION PROBLEMS FOR THE 
GÖTEBORG OPERA AND THE REGIONTEATER VÄST 
 

  

F

Bought office products 

which is measured for 

a whole year

How can bought office products be 

divided between plays when they 

are not bought specifical ly for one 

play?

Multiply bought office products 

with the time share that the 

production of the play consumes.

G

Bought cleaning 

products which is 

measured for a whole 

year

How can bought cleaning products 

be divided between plays when 

they are not bought specifical ly for 

one play?

Multiply bought office products 

with the time share that the 

production of the play consumes.

H Concrete building

How can the building be divided 

between plays when the l i fte time 

is assumed to be 50 years?

Calculate the time share that the 

play will  occupy in one year. Then 

calculate an average amount of 

plays which wil l  be possible to 

produce in 50 years.

G Waste incineration

How can the opera or the theater 

be credited for col lecting waste to 

incinerate?

Use system expansion to credit 

the opera or the theater for heat 

generated by waste incineration.

E

Transportation that is 

not specifc for only a 

specfic play

How can transportation be divided 

between plays when the 

measurement of that 

transportation is stated for one 

year?

Multiply the transportation with 

the time share that the 

production of the play consumes.

D

Solution

Multiply the electricity 

consumption with the time share  

that the production of the play 

consumes.

Multiply the district heating 

consumption with the time share  

that the production of the play 

consumes.

Multiply the tap water 

consumption with the time share  

that the production of the play 

consumes.

Multiply the waste water with the 

time share that the production of 

the play consumes.

How can tap water consumption be 

divided between plays when the 

measurement of tap water is  stated 

for one year?

How can waste water be divided 

between plays when the 

measurement of waste water is 

stated for one year?

C Tap water

Waste water

District heatingB

Problem

Type of data from 

opera/theatre Allocation problem

A Electricity

How can electricity consumption 

be divided between plays when the 

measurement of electricity is 

stated for one year?

How can district heating 

consumption be divided between 

plays when the measurement of 

district heating is  stated for one 

year?
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APPENDIX 7 FOREGROUND DATA FOR THE 
REGIONTEATER VÄST 
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APPENDIX 8 FOREGROUND DATA FOR THE GÖTEBORG OPERA 
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APPENDIX 9 BACKGROUND DATA FOR THE 
REGIONTEATER VÄST 
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APPENDIX 10 BACKGROUND DATA FOR THE 
GÖTEBORG OPERA 
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APPENDIX 11 CHARACTERIZATION INDICATORS 

 
  

Aluminum ore (Bauxite) kg 1.00E-08

Iron (Fe) kg 8.43E-08

Uranium kg 2.87E-03

Crude oil kg 2.01E-02

Natural gas m^3 1.87E-02

Hard coal kg 1.34E-02

Brown coal (Lignite) kg 6.71E-03

Fossil energy MJ 4.81E-04

CO2 kg 1.00E+00

CH4 kg 2.50E+01

CCl4 kg 1.40E+03

N2O kg 2.98E+02

SF6 (Sulfur hexa fluoride) kg 2.28E+04

CFC-11 kg 4.75E+03

CFC-12 kg 1.09E+04

CFC-13 kg 1.44E+04

CFC-114 kg 1.00E+04

HCFC-22 kg 1.81E+03

SO2 kg 1.00E+00

HCl kg 8.80E-01

HF kg 1.60E+00

NOx kg 7.00E-01

NH3 kg 1.88E+00

PO4 (-3) kg 1.00E+00

H3PO4 kg 9.70E-01

P kg 3.06E+00

NOx kg 1.30E-01

NH3 kg 3.50E-01

NH4+ kg 3.30E-01

NO3- kg 1.00E-01

HNO3 kg 1.00E-01

N kg 4.20E-01

COD kg 2.20E-02

Resources used (Data from  

Hitch Hiker´s guide to LCA)

Emissions - Global Warming 

100 years (New data from 

IPCC 2007)

Emissions - Acidification 

(Data from  Hitch Hiker´s 

guide to LCA)

Emissions - Eutrophication 

(Data from  Hitch Hiker´s 

guide to LCA)

Acidification [kg 

SO2eqv/kg]

Eutrophication 

[kg PO4
3-

eqv/kg]

Characterisation 

indicators  - Unit 

as we calculated 

in before -->    

Characterisation indicators
Resources used 

[kg Sbeqv/kg] [kg 

Sbeqv/MJ]

Global warming 

(time horizon of 

100years) [kg CO2 

eqv/kg]

Human toxicity 

[Human Toxicity 

Pontentials 

HTP,kg 1,4-

DCB/kg]
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APPENDIX 12 INVENTORY RESULTS FOR THE 
REGIONTEATER VÄST 

 

 

Aluminum ore (Bauxite) kg 3.97E-10

Iron (Fe) kg 2.83E-10

Uranium kg 2.66E-07

Crude oil kg 4.26E-02

Natural gas m^3 1.73E-03

Hard coal kg 2.54E-03

Brown coal (Lignite) kg 1.71E-04

Fossil energy MJ 3.31E-03

CO2 kg 8.52E+00

CH4 kg 3.13E-02

N2O kg 8.04E-01

SF6 (Sulfur hexa fluoride) kg 1.42E-05

CFC-11 kg 2.90E-03

CFC-12 kg 1.43E-03

CFC-13 kg 1.19E-03

CFC-114 kg 6.26E-03

HCFC-22 kg 2.60E-04

SO2 kg 2.85E-03

HCl kg 2.40E-05

HF kg 1.82E-05

NOx kg 1.52E-02

NH3 kg 2.01E-04

PO4 (-3) kg 2.90E-06

P kg 2.98E-05

NOx kg 2.82E-03

NH3 kg 3.75E-05

NH4+ kg -5.16E-09

NO3- kg 3.26E-06

N kg 1.62E-04

COD kg 6.99E-05

Functional Unit

one sold ticket 5.03E-02 9.37E+00 1.83E-02 3.13E-03

one sold ticket*SEK 5.03E-04 9.37E-02 1.83E-04 3.13E-05

one sold ticket*Real price 2.01E-05 3.75E-03 7.32E-06 1.25E-06

one sold ticket*hour 2.01E-02 3.75E+00 7.31E-03 1.25E-03

Total environmental impact
Resources used [kg 

Sbeqv/(functional 

unit)]

Global warming 

(time horizon of 

100years) [kg CO2 

Acidification [kg 

SO2eqv/(functional 

unit)]

Eutrophication [kg 

PO43-

eqv/(functional 

Eutrophication [kg 

PO43-eqv/(one sold 

ticket]

Resources used (Data from  Hitch 

Hiker´s guide to LCA)

Emissions - Global Warming 100 years 

(New data from IPCC 2007)

Emissions - Acidification (Data from  

Hitch Hiker´s guide to LCA)

Emissions - Eutrophication (Data from  

Hitch Hiker´s guide to LCA)

Total environmental impact

Characterisation 

indicators  - Unit as 

we calculated in 

before -->    

Resources used  [kg 

Sbeqv/(one sold 

ticket]

Global warming 

(time horizon of 

100years) [kg CO2 

eqv/(one sold 

ticket)]

Acidification [kg 

SO2eqv/(one sold 

ticket]

Aluminum ore (Bauxite) kg 5.37E-12

Iron (Fe) kg 5.01E-11

Uranium kg 2.61E-07

Crude oil kg 1.38E-03

Natural Gas m^3 5.59E-04

Hard Coal kg 2.11E-03

Brown coal (Lignite) kg 8.78E-05

Fossil energy MJ 1.53E-04

CO2 kg 1.91E+00

CH4 kg 2.21E-02

N2O kg 3.74E-03

SF6 (Sulfur hexa fluoride) kg 1.15E-05

CFC-11 kg 2.87E-03

CFC-12 kg 1.41E-03

CFC-13 kg 1.17E-03

CFC-114 kg 6.18E-03

HCFC-22 kg 2.57E-04

SO2 kg 1.58E-03

HCl kg 1.80E-05

HF kg 4.26E-06

NOx kg 3.39E-03

NH3 kg 1.94E-04

PO4 (-3) kg 1.65E-06

P kg 2.34E-05

NOx kg 6.29E-04

NH3 kg 3.62E-05

NH4+ kg 6.88E-12

NO3- kg 3.03E-06

N kg 1.54E-04

COD kg 4.23E-05

Functional Unit

one sold ticket 4.29E-03 1.95E+00 5.18E-03 8.90E-04

one sold ticket*SEK 4.29E-05 1.95E-02 5.18E-05 8.90E-06

one sold ticket*Real price 1.72E-06 7.79E-04 2.07E-06 3.56E-07

one sold ticket*hour 1.72E-03 7.78E-01 2.07E-03 3.56E-04

Total building services
Resources used [kg 

Sbeqv/(functional 

unit)]

Global warming 

(time horizon of 

100years) [kg CO2 

Acidification [kg 

SO2eqv/(functional 

unit)]

Eutrophication [kg 

PO43-

eqv/(functional 

Emissions - Eutrophication (Data from  

Hitch Hiker´s guide to LCA)

Emissions - Acidification (Data from  

Hitch Hiker´s guide to LCA)

Emissions - Global Warming 100 years 

(New data from IPCC 2007)

Resources used (Data from  Hitch 

Hiker´s guide to LCA)

Acidification [kg 

SO2eqv/(one sold 

ticket]

Eutrophication [kg 

PO43-eqv/(one sold 

ticket]
Total building services

Characterisation 

indicators  - Unit as 

we calculated in 

before -->    

Resources used  [kg 

Sbeqv/(one sold 

ticket]

Global warming 

(time horizon of 

100years) [kg CO2 

eqv/(one sold 

ticket)]
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Aluminum ore (Bauxite) kg 0.00E+00

Crude oil kg 1.16E-04

Fossil energy MJ 0.00E+00

CO2 kg 5.72E-01

CH4 kg 0.00E+00

N2O kg 0.00E+00

SO2 kg 8.09E-05

NOx kg 8.27E-04

NH3 kg 0.00E+00

PO4 (-3) kg 0.00E+00

P kg 0.00E+00

NOx kg 1.54E-04

Functional Unit

one sold ticket 1.16E-04 5.72E-01 9.08E-04 1.54E-04

one sold ticket*SEK 1.16E-06 5.72E-03 9.08E-06 1.54E-06

one sold ticket*Real price 4.64E-08 2.29E-04 3.64E-07 6.15E-08

one sold ticket*hour 4.64E-05 2.29E-01 3.63E-04 6.15E-05

Resources used (Data from  Hitch 

Hiker´s guide to LCA)

Emissions - Eutrophication (Data from  

Hitch Hiker´s guide to LCA)

Emissions - Acidification (Data from  

Hitch Hiker´s guide to LCA)

Emissions - Global Warming 100 years 

(New data from IPCC 2007)

Resources used [kg 

Sbeqv/(functional 

unit)]

Global warming 

(time horizon of 

100years) [kg CO2 

eqv/(functional 

Acidification [kg 

SO2eqv/(functional 

unit)]

Eutrophication [kg 

PO43-

eqv/(functional 

unit)]

District heating impact

Acidification [kg 

SO2eqv/(one sold 

ticket]

Eutrophication [kg 

PO43-eqv/(one sold 

ticket]
District heating impact

Characterisation 

indicators  - Unit as 

we calculated in 

before -->    

Resources used  [kg 

Sbeqv/(one sold 

ticket]

Global warming 

(time horizon of 

100years) [kg CO2 

eqv/(one sold 

ticket)]

Aluminum ore (Bauxite) kg 5.01E-13

Iron (Fe) kg 3.97E-11

Uranium kg 2.61E-07

Crude oil kg 6.68E-04

Natural Gas m^3 3.82E-04

Hard Coal kg 1.05E-03

Brown coal (Lignite) kg 8.37E-05

CO2 kg 7.52E-01

CH4 kg 1.46E-02

N2O kg 3.49E-03

SF6 (Sulfur hexa fluoride) kg 1.15E-05

CFC-11 kg 2.86E-03

CFC-12 kg 1.41E-03

CFC-13 kg 1.17E-03

CFC-114 kg 6.17E-03

HCFC-22 kg 2.56E-04

SO2 kg 7.60E-04

HCl kg 1.31E-05

HF kg 1.09E-06

NOx kg 6.72E-04

NH3 kg 5.91E-05

PO4 (-3) kg 1.59E-06

NOx kg 1.25E-04

NH3 kg 1.10E-05

NH4+ kg 6.86E-12

NO3- kg 1.84E-06

COD kg 3.11E-06

Functional Unit

one sold ticket 2.19E-03 7.82E-01 1.50E-03 1.42E-04

one sold ticket*SEK 2.19E-05 7.82E-03 1.50E-05 1.42E-06

one sold ticket*Real price 8.76E-07 3.13E-04 6.03E-07 5.70E-08

one sold ticket*hour 8.75E-04 3.13E-01 6.02E-04 5.69E-05

Emissions - Eutrophication (Data from  

Hitch Hiker´s guide to LCA)

Resources used (Data from  Hitch 

Hiker´s guide to LCA)

Emissions - Acidification (Data from  

Hitch Hiker´s guide to LCA)

Acidification [kg 

SO2eqv/(functional 

unit)]

Eutrophication [kg 

PO43-

eqv/(functional 

unit)]

Emissions - Global Warming 100 years 

(New data from IPCC 2007)

Electricity impact Sweden
Resources used [kg 

Sbeqv/(functional 

unit)]

Global warming 

(time horizon of 

100years) [kg CO2 

eqv/(functional 

unit)]

Global warming 

(time horizon of 

100years) [kg CO2 

eqv/(one sold 

ticket)]

Acidification [kg 

SO2eqv/(one sold 

ticket]

Eutrophication [kg 

PO43-eqv/(one sold 

ticket]
Electricity impact Sweden

Characterisation 

indicators  - Unit as 

we calculated in 

before -->    

Resources used  [kg 

Sbeqv/(one sold 

ticket]
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Crude oil kg 5.85E-04

Natural Gas m^3 1.52E-04

Hard Coal kg 1.05E-03

Fossil energy MJ 1.93E-04

CO2 kg 5.50E-01

CH4 kg 6.91E-03

N2O kg 1.89E-08

SO2 kg 6.74E-04

HCl kg 1.29E-06

HF kg 3.14E-06

NOx kg 1.75E-03

NH3 kg 1.32E-04

P kg 4.00E-08

NOx kg 3.25E-04

NH3 kg 2.46E-05

N kg 6.14E-07

COD kg 6.38E-07

Functional Unit

one sold ticket 1.98E-03 5.57E-01 2.56E-03 3.51E-04

one sold ticket*SEK 1.98E-05 5.57E-03 2.56E-05 3.51E-06

one sold ticket*Real price 7.92E-07 2.23E-04 1.03E-06 1.40E-07

one sold ticket*hour 7.91E-04 2.23E-01 1.02E-03 1.40E-04

Emissions - Eutrophication (Data from  

Hitch Hiker´s guide to LCA)

Emissions - Global Warming 100 years 

(New data from IPCC 2007)

Resources used (Data from  Hitch 

Hiker´s guide to LCA)

Concrete building impact
Resources used [kg 

Sbeqv/(functional 

unit)]

Global warming 

(time horizon of 

100years) [kg CO2 

eqv/(functional 

Acidification [kg 

SO2eqv/(functional 

unit)]

Eutrophication [kg 

PO43-

eqv/(functional 

unit)]

Emissions - Acidification (Data from  

Hitch Hiker´s guide to LCA)

Resources used  [kg 

Sbeqv/(one sold 

ticket]

Global warming 

(time horizon of 

100years) [kg CO2 

eqv/(one sold 

ticket)]

Acidification [kg 

SO2eqv/(one sold 

ticket]

Eutrophication [kg 

PO43-eqv/(one sold 

ticket]
Concrete building impact

Characterisation 

indicators  - Unit as 

we calculated in 

before -->    

Aluminum ore (Bauxite) kg 4.87E-12

Iron (Fe) kg 1.03E-11

Crude oil kg 8.80E-06

Natural Gas m^3 2.49E-05

Hard Coal kg 1.30E-05

Brown coal (Lignite) kg 4.13E-06

CO2 kg 2.09E-02

CH4 kg 6.38E-04

N2O kg 2.46E-04

SF6 (Sulfur hexa fluoride) kg 1.12E-09

CFC-11 kg 9.55E-07

CFC-12 kg 4.71E-07

CFC-13 kg 3.91E-07

CFC-114 kg 2.06E-06

HCFC-22 kg 8.55E-08

SO2 kg 2.86E-05

HCl kg 2.33E-07

HF kg 2.21E-08

NOx kg 2.95E-05

NH3 kg 3.04E-06

PO4 (-3) kg 6.14E-08

NOx kg 5.48E-06

NH3 kg 5.65E-07

NH4+ kg 1.81E-14

NO3- kg 1.20E-06

COD kg 7.95E-06

Functional Unit

one sold ticket 5.08E-05 2.18E-02 6.14E-05 1.53E-05

one sold ticket*SEK 5.08E-07 2.18E-04 6.14E-07 1.53E-07

one sold ticket*Real price 2.03E-08 8.72E-06 2.46E-08 6.11E-09

one sold ticket*hour 2.03E-05 8.71E-03 2.46E-05 6.10E-06

Resources used (Data from  Hitch 

Hiker´s guide to LCA)

Emissions - Eutrophication (Data from  

Hitch Hiker´s guide to LCA)

Emissions - Global Warming 100 years 

(New data from IPCC 2007)

Drinking water impact
Resources used [kg 

Sbeqv/(functional 

unit)]

Global warming 

(time horizon of 

100years) [kg CO2 

eqv/(functional 

unit)]

Acidification [kg 

SO2eqv/(functional 

unit)]

Eutrophication [kg 

PO43-

eqv/(functional 

unit)]

Emissions - Acidification (Data from  

Hitch Hiker´s guide to LCA)

Characterisation 

indicators  - Unit as 

we calculated in 

before -->    

Resources used  [kg 

Sbeqv/(one sold 

ticket]

Global warming 

(time horizon of 

100years) [kg CO2 

eqv/(one sold 

ticket)]

Acidification [kg 

SO2eqv/(one sold 

ticket]

Eutrophication [kg 

PO43-eqv/(one sold 

ticket]

Drinking water impact
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P kg 2.02E-05

N kg 1.52E-04

COD kg 1.99E-05

Functional Unit

one sold ticket 0.00E+00 0.00E+00 0.00E+00 1.92E-04

one sold ticket*SEK 0.00E+00 0.00E+00 0.00E+00 1.92E-06

one sold ticket*Real price 0.00E+00 0.00E+00 0.00E+00 7.70E-08

one sold ticket*hour 0.00E+00 0.00E+00 0.00E+00 7.69E-05

Emissions - Eutrophication (Data from  

Hitch Hiker´s guide to LCA)

Waste water impact
Resources used [kg 

Sbeqv/(functional 

unit)]

Global warming 

(time horizon of 

100years) [kg CO2 

eqv/(functional 

Acidification [kg 

SO2eqv/(functional 

unit)]

Eutrophication [kg 

PO43-

eqv/(functional 

unit)]

Eutrophication [kg 

PO43-eqv/(one sold 

ticket]
Waste water impact

Characterisation 

indicators  - Unit as 

we calculated in 

before -->    

Resources used  [kg 

Sbeqv/(one sold 

ticket]

Global warming 

(time horizon of 

100years) [kg CO2 

eqv/(one sold 

ticket)]

Acidification [kg 

SO2eqv/(one sold 

ticket]

Aluminum ore (Bauxite) kg 0.00E+00

Brown coal (Lignite) kg 0.00E+00

Fossil energy MJ -4.09E-05

CO2 kg 1.35E-02

CH4 kg 0.00E+00

N2O kg 0.00E+00

SO2 kg 3.57E-05

HCl kg 3.40E-06

NOx kg 1.08E-04

P kg 3.14E-06

NOx kg 2.00E-05

N kg 1.61E-06

COD kg 1.07E-05

Functional Unit

one sold ticket -4.09E-05 1.35E-02 1.47E-04 3.55E-05

one sold ticket*SEK -4.09E-07 1.35E-04 1.47E-06 3.55E-07

one sold ticket*Real price -1.64E-08 5.41E-06 5.88E-08 1.42E-08

one sold ticket*hour -1.63E-05 5.40E-03 5.87E-05 1.42E-05

Emissions - Eutrophication (Data from  

Hitch Hiker´s guide to LCA)

Emissions - Acidification (Data from  

Hitch Hiker´s guide to LCA)

Emissions - Global Warming 100 years 

(New data from IPCC 2007)

Resources used (Data from  Hitch 

Hiker´s guide to LCA)

Acidification [kg 

SO2eqv/(functional 

unit)]

Eutrophication [kg 

PO43-

eqv/(functional 

unit)]

Waste management
Resources used [kg 

Sbeqv/(functional 

unit)]

Global warming 

(time horizon of 

100years) [kg CO2 

eqv/(functional 

Acidification [kg 

SO2eqv/(one sold 

ticket]

Eutrophication [kg 

PO43-eqv/(one sold 

ticket]
Waste management

Characterisation 

indicators  - Unit as 

we calculated in 

before -->    

Resources used  [kg 

Sbeqv/(one sold 

ticket]

Global warming 

(time horizon of 

100years) [kg CO2 

eqv/(one sold 

ticket)]

Aluminum ore (Bauxite) kg 0.00E+00

Uranium kg 0.00E+00

Crude oil kg 4.03E-02

CO2 kg 6.23E+00

CH4 kg 0.00E+00

N2O kg 0.00E+00

SO2 kg 6.64E-04

NOx kg 1.03E-02

NH3 kg 0.00E+00

PO4 (-3) kg 0.00E+00

P kg 0.00E+00

NOx kg 1.91E-03

Functional Unit

one sold ticket 4.03E-02 6.23E+00 1.09E-02 1.91E-03

one sold ticket*SEK 4.03E-04 6.23E-02 1.09E-04 1.91E-05

one sold ticket*Real price 1.61E-05 2.49E-03 4.38E-06 7.64E-07

one sold ticket*hour 1.61E-02 2.49E+00 4.37E-03 7.63E-04

Total Transport impact
Resources used [kg 

Sbeqv/(functional 

unit)]

Global warming 

(time horizon of 

100years) [kg CO2 

Acidification [kg 

SO2eqv/(functional 

unit)]

Eutrophication [kg 

PO43-

eqv/(functional 

Total transport impact

Characterisation 

indicators  - Unit as 

we calculated in 

before -->    

Emissions - Eutrophication (Data from  

Hitch Hiker´s guide to LCA)

Emissions - Acidification (Data from  

Hitch Hiker´s guide to LCA)

Emissions - Global Warming 100 years 

(New data from IPCC 2007)

Resources used (Data from  Hitch 

Hiker´s guide to LCA)

Resources used  [kg 

Sbeqv/(one sold 

ticket]

Global warming 

(time horizon of 

100years) [kg CO2 

eqv/(one sold 

ticket)]

Acidification [kg 

SO2eqv/(one sold 

ticket]

Eutrophication [kg 

PO43-eqv/(one sold 

ticket]
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Aluminum ore (Bauxite) kg 0.00E+00

Uranium kg 0.00E+00

Crude oil kg 1.08E-02

CO2 kg 1.62E+00

CH4 kg 0.00E+00

N2O kg 0.00E+00

SO2 kg 0.00E+00

NOx kg 2.83E-03

NH3 kg 0.00E+00

PO4 (-3) kg 0.00E+00

P kg 0.00E+00

NOx kg 5.25E-04

Functional Unit

one sold ticket 1.08E-02 1.62E+00 2.83E-03 5.25E-04

one sold ticket*SEK 1.08E-04 1.62E-02 2.83E-05 5.25E-06

one sold ticket*Real price 4.31E-06 6.49E-04 1.13E-06 2.10E-07

one sold ticket*hour 4.30E-03 6.48E-01 1.13E-03 2.10E-04

Transportation impact for employees
Resources used [kg 

Sbeqv/(functional 

unit)]

Global warming 

(time horizon of 

100years) [kg CO2 

Acidification [kg 

SO2eqv/(functional 

unit)]

Eutrophication [kg 

PO43-

eqv/(functional 

Emissions - Eutrophication (Data from  

Hitch Hiker´s guide to LCA)

Emissions - Acidification (Data from  

Hitch Hiker´s guide to LCA)

Emissions - Global Warming 100 years 

(New data from IPCC 2007)

Resources used (Data from  Hitch 

Hiker´s guide to LCA)

Acidification [kg 

SO2eqv/(one sold 

ticket]

Eutrophication [kg 

PO43-eqv/(one sold 

ticket]
Transportation impact for employees

Characterisation 

indicators  - Unit as 

we calculated in 

before -->    

Resources used  [kg 

Sbeqv/(one sold 

ticket]

Global warming 

(time horizon of 

100years) [kg CO2 

eqv/(one sold 

ticket)]

Aluminum ore (Bauxite) kg 0.00E+00

Uranium kg 0.00E+00

Crude oil kg 7.61E-03

CO2 kg 1.17E+00

CH4 kg 0.00E+00

N2O kg 0.00E+00

SO2 kg 1.97E-04

NOx kg 3.91E-03

NH3 kg 0.00E+00

PO4 (-3) kg 0.00E+00

P kg 0.00E+00

NOx kg 7.26E-04

Functional Unit

one sold ticket 7.61E-03 1.17E+00 4.10E-03 7.26E-04

one sold ticket*SEK 7.61E-05 1.17E-02 4.10E-05 7.26E-06

one sold ticket*Real price 3.05E-06 4.70E-04 1.64E-06 2.91E-07

one sold ticket*hour 3.04E-03 4.70E-01 1.64E-03 2.90E-04

Transportation impact for tour
Resources used [kg 

Sbeqv/(functional 

unit)]

Global warming 

(time horizon of 

100years) [kg CO2 

Acidification [kg 

SO2eqv/(functional 

unit)]

Eutrophication [kg 

PO43-

eqv/(functional 

Emissions - Eutrophication (Data from  

Hitch Hiker´s guide to LCA)

Emissions - Acidification (Data from  

Hitch Hiker´s guide to LCA)

Emissions - Global Warming 100 years 

(New data from IPCC 2007)

Resources used (Data from  Hitch 

Hiker´s guide to LCA)

Global warming 

(time horizon of 

100years) [kg CO2 

eqv/(one sold 

ticket)]

Acidification [kg 

SO2eqv/(one sold 

ticket]

Eutrophication [kg 

PO43-eqv/(one sold 

ticket]
Transportation impact for tour

Characterisation 

indicators  - Unit as 

we calculated in 

before -->    

Resources used  [kg 

Sbeqv/(one sold 

ticket]

Aluminum ore (Bauxite) kg 0.00E+00

Uranium kg 0.00E+00

Crude oil kg 2.16E-02

CO2 kg 3.39E+00

CH4 kg 0.00E+00

N2O kg 0.00E+00

SO2 kg 0.00E+00

NOx kg 2.94E-03

NH3 kg 0.00E+00

PO4 (-3) kg 0.00E+00

P kg 0.00E+00

NOx kg 5.46E-04

Functional Unit

one sold ticket 2.16E-02 3.39E+00 2.94E-03 5.46E-04

one sold ticket*SEK 2.16E-04 3.39E-02 2.94E-05 5.46E-06

one sold ticket*Real price 8.65E-06 1.36E-03 1.18E-06 2.19E-07

one sold ticket*hour 8.65E-03 1.36E+00 1.18E-03 2.18E-04

Transportation impact for visitors
Resources used [kg 

Sbeqv/(functional 

unit)]

Global warming 

(time horizon of 

100years) [kg CO2 

Acidification [kg 

SO2eqv/(functional 

unit)]

Eutrophication [kg 

PO43-

eqv/(functional 

Emissions - Eutrophication (Data from  

Hitch Hiker´s guide to LCA)

Emissions - Acidification (Data from  

Hitch Hiker´s guide to LCA)

Emissions - Global Warming 100 years 

(New data from IPCC 2007)

Resources used (Data from  Hitch 

Hiker´s guide to LCA)

Global warming 

(time horizon of 

100years) [kg CO2 

eqv/(one sold 

ticket)]

Acidification [kg 

SO2eqv/(one sold 

ticket]

Eutrophication [kg 

PO43-eqv/(one sold 

ticket]
Transportation impact for visitors

Characterisation 

indicators  - Unit as 

we calculated in 

before -->    

Resources used  [kg 

Sbeqv/(one sold 

ticket]
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Aluminum ore (Bauxite) kg 0.00E+00

Uranium kg 0.00E+00

Crude oil kg 2.68E-04

CO2 kg 4.05E-02

CH4 kg 0.00E+00

N2O kg 0.00E+00

SO2 kg 4.67E-04

NOx kg 5.91E-04

NH3 kg 0.00E+00

PO4 (-3) kg 0.00E+00

P kg 0.00E+00

NOx kg 1.10E-04

Functional Unit

one sold ticket 2.68E-04 4.05E-02 1.06E-03 1.10E-04

one sold ticket*SEK 2.68E-06 4.05E-04 1.06E-05 1.10E-06

one sold ticket*Real price 1.07E-07 1.62E-05 4.24E-07 4.39E-08

one sold ticket*hour 1.07E-04 1.62E-02 4.23E-04 4.39E-05

Transportation impact for materials
Resources used [kg 

Sbeqv/(functional 

unit)]

Global warming 

(time horizon of 

100years) [kg CO2 

Acidification [kg 

SO2eqv/(functional 

unit)]

Eutrophication [kg 

PO43-

eqv/(functional 

Emissions - Eutrophication (Data from  

Hitch Hiker´s guide to LCA)

Emissions - Acidification (Data from  

Hitch Hiker´s guide to LCA)

Emissions - Global Warming 100 years 

(New data from IPCC 2007)

Resources used (Data from  Hitch 

Hiker´s guide to LCA)

Resources used  [kg 

Sbeqv/(one sold 

ticket]

Global warming 

(time horizon of 

100years) [kg CO2 

eqv/(one sold 

ticket)]

Acidification [kg 

SO2eqv/(one sold 

ticket]

Eutrophication [kg 

PO43-eqv/(one sold 

ticket]

Transportation impact for materials

Characterisation 

indicators  - Unit as 

we calculated in 

before -->    

Aluminum ore (Bauxite) kg 0.00E+00

Uranium kg 0.00E+00

Crude oil kg 6.14E-07

CO2 kg 9.40E-05

CH4 kg 0.00E+00

N2O kg 0.00E+00

SO2 kg 2.35E-08

NOx kg 4.36E-07

NH3 kg 0.00E+00

PO4 (-3) kg 0.00E+00

P kg 0.00E+00

NOx kg 8.09E-08

Functional Unit

one sold ticket 6.14E-07 9.40E-05 4.59E-07 8.09E-08

one sold ticket*SEK 6.14E-09 9.40E-07 4.59E-09 8.09E-10

one sold ticket*Real price 2.46E-10 3.77E-08 1.84E-10 3.24E-11

one sold ticket*hour 2.46E-07 3.76E-05 1.84E-07 3.24E-08

Transportation impact for Waste management
Resources used [kg 

Sbeqv/(functional 

unit)]

Global warming 

(time horizon of 

100years) [kg CO2 

Acidification [kg 

SO2eqv/(functional 

unit)]

Eutrophication [kg 

PO43-

eqv/(functional 

Emissions - Eutrophication (Data from  

Hitch Hiker´s guide to LCA)

Emissions - Acidification (Data from  

Hitch Hiker´s guide to LCA)

Emissions - Global Warming 100 years 

(New data from IPCC 2007)

Resources used (Data from  Hitch 

Hiker´s guide to LCA)

Acidification [kg 

SO2eqv/(one sold 

ticket]

Eutrophication [kg 

PO43-eqv/(one sold 

ticket]

Transportation impact for Waste 

management

Characterisation 

indicators  - Unit as 

we calculated in 

before -->    

Resources used  [kg 

Sbeqv/(one sold 

ticket]

Global warming 

(time horizon of 

100years) [kg CO2 

eqv/(one sold 

ticket)]
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Aluminum ore (Bauxite) kg 3.92E-10

Iron (Fe) kg 2.33E-10

Uranium kg 4.57E-09

Crude oil kg 1.19E-03

Natural Gas m^3 1.18E-03

Hard Coal kg 4.27E-04

Brown coal (Lignite) kg 8.36E-05

Fossil energy MJ 3.16E-03

CO2 kg 4.24E-01

CH4 kg 9.22E-03

N2O kg 8.01E-01

SF6 (Sulfur hexa fluoride) kg 2.75E-06

CFC-11 kg 3.96E-05

CFC-12 kg 1.95E-05

CFC-13 kg 1.62E-05

CFC-114 kg 8.53E-05

HCFC-22 kg 3.54E-06

SO2 kg 1.07E-03

HCl kg 6.01E-06

HF kg 1.40E-05

NOx kg 2.12E-03

NH3 kg 7.02E-06

PO4 (-3) kg 1.25E-06

P kg 6.40E-06

NOx kg 3.94E-04

NH3 kg 1.31E-06

NH4+ kg -5.16E-09

NO3- kg 2.33E-07

N kg 7.57E-06

COD kg 2.76E-05

Functional Unit

one sold ticket 6.04E-03 1.23E+00 3.22E-03 4.38E-04

one sold ticket*SEK 6.04E-05 1.23E-02 3.22E-05 4.38E-06

one sold ticket*Real price 2.42E-06 4.94E-04 1.29E-06 1.76E-07

one sold ticket*hour 2.42E-03 4.94E-01 1.29E-03 1.75E-04

Total materials 
Resources used [kg 

Sbeqv/(functional 

unit)]

Global warming 

(time horizon of 

100years) [kg CO2 

Acidification [kg 

SO2eqv/(functional 

unit)]

Eutrophication [kg 

PO43-

eqv/(functional 

Emissions - Eutrophication (Data from  

Hitch Hiker´s guide to LCA)

Emissions - Acidification (Data from  

Hitch Hiker´s guide to LCA)

Emissions - Global Warming 100 years 

(New data from IPCC 2007)

Resources used (Data from  Hitch 

Hiker´s guide to LCA)

Eutrophication [kg 

PO43-eqv/(one sold 

ticket]
Total materials

Characterisation 

indicators  - Unit as 

we calculated in 

before -->    

Resources used  [kg 

Sbeqv/(one sold 

ticket]

Global warming 

(time horizon of 

100years) [kg CO2 

eqv/(one sold 

ticket)]

Acidification [kg 

SO2eqv/(one sold 

ticket]

Aluminum ore (Bauxite) kg 0.00E+00

Crude oil kg 1.64E-05

Fossil energy MJ 1.63E-05

CO2 kg 1.20E-02

CH4 kg 0.00E+00

N2O kg 0.00E+00

SO2 kg 4.73E-05

NOx kg 9.25E-05

NH3 kg 0.00E+00

P kg 5.27E-06

NOx kg 1.72E-05

N kg 6.54E-06

COD kg 1.90E-05

Functional Unit

one sold ticket 3.28E-05 1.20E-02 1.40E-04 4.80E-05

one sold ticket*SEK 3.28E-07 1.20E-04 1.40E-06 4.80E-07

one sold ticket*Real price 1.31E-08 4.82E-06 5.60E-08 1.92E-08

one sold ticket*hour 1.31E-05 4.81E-03 5.59E-05 1.92E-05

Resources used (Data from  Hitch 

Hiker´s guide to LCA)

Global warming 

(time horizon of 

100years) [kg CO2 

eqv/(functional 

unit)]

Acidification [kg 

SO2eqv/(functional 

unit)]

Eutrophication [kg 

PO43-

eqv/(functional 

unit)]

Office
Resources used [kg 

Sbeqv/(functional 

unit)]

Emissions - Global Warming 100 years 

(New data from IPCC 2007)

Emissions - Acidification (Data from  

Hitch Hiker´s guide to LCA)

Emissions - Eutrophication (Data from  

Hitch Hiker´s guide to LCA)

Acidification [kg 

SO2eqv/(one sold 

ticket]

Eutrophication [kg 

PO43-eqv/(one sold 

ticket]
Office

Characterisation 

indicators  - Unit as 

we calculated in 

before -->    

Resources used  [kg 

Sbeqv/(one sold 

ticket]

Global warming 

(time horizon of 

100years) [kg CO2 

eqv/(one sold 

ticket)]
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Aluminum ore (Bauxite) kg 2.91E-16

Iron (Fe) kg 3.38E-13

Uranium kg 1.78E-11

Crude oil kg 1.43E-05

Natural Gas m^3 9.68E-06

Hard Coal kg 4.21E-06

Brown coal (Lignite) kg 3.27E-07

CO2 kg 3.62E-03

CH4 kg 1.67E-04

N2O kg 3.08E-06

SO2 kg 2.44E-05

HCl kg 2.52E-07

HF kg 5.55E-06

NOx kg 1.08E-05

NH3 kg 1.03E-06

PO4 (-3) kg 4.19E-08

P kg 4.09E-08

NOx kg 2.00E-06

NH3 kg 1.91E-07

NH4+ kg 3.39E-09

NO3- kg 3.28E-10

N kg 7.99E-08

COD kg 2.04E-07

Functional Unit

one sold ticket 2.85E-05 3.79E-03 4.19E-05 2.56E-06

one sold ticket*SEK 2.85E-07 3.79E-05 4.19E-07 2.56E-08

one sold ticket*Real price 1.14E-08 1.52E-06 1.68E-08 1.03E-09

one sold ticket*hour 1.14E-05 1.51E-03 1.68E-05 1.02E-06

Acidification [kg 

SO2eqv/(functional 

unit)]

Eutrophication [kg 

PO43-

eqv/(functional 

unit)]

Painting, patination textile and laundry
Resources used [kg 

Sbeqv/(functional 

unit)]

Global warming 

(time horizon of 

100years) [kg CO2 

eqv/(functional 

Emissions - Eutrophication (Data from  

Hitch Hiker´s guide to LCA)

Emissions - Acidification (Data from  

Hitch Hiker´s guide to LCA)

Resources used (Data from  Hitch 

Hiker´s guide to LCA)

Emissions - Global Warming 100 years 

(New data from IPCC 2007)

Acidification [kg 

SO2eqv/(one sold 

ticket]

Eutrophication [kg 

PO43-eqv/(one sold 

ticket]

Painting, patination textile 

and laundry 

Characterisation 

indicators  - Unit as 

we calculated in 

before -->    

Resources used  [kg 

Sbeqv/(one sold 

ticket]

Global warming 

(time horizon of 

100years) [kg CO2 

eqv/(one sold 

ticket)]

Iron (Fe) kg 2.08E-10

Crude oil kg 8.11E-04

Natural Gas m^3 6.18E-04

Hard Coal kg 1.67E-04

Fossil energy MJ 2.96E-03

CO2 kg 2.09E-01

CH4 kg 3.37E-04

N2O kg 1.20E-04

SO2 kg 4.68E-04

HCl kg 2.55E-07

NOx kg 1.54E-03

NH3 kg 4.60E-07

PO4 (-3) kg 1.31E-07

NOx kg 2.87E-04

NH3 kg 8.57E-08

COD kg 5.31E-06

Functional Unit

one sold ticket 4.56E-03 2.10E-01 2.01E-03 2.92E-04

one sold ticket*SEK 4.56E-05 2.10E-03 2.01E-05 2.92E-06

one sold ticket*Real price 1.82E-06 8.39E-05 8.06E-07 1.17E-07

one sold ticket*hour 1.82E-03 8.38E-02 8.05E-04 1.17E-04

Resources used (Data from  Hitch 

Hiker´s guide to LCA)

Emissions - Global Warming 100 years 

(New data from IPCC 2007)

Props 
Resources used [kg 

Sbeqv/(functional 

unit)]

Global warming 

(time horizon of 

100years) [kg CO2 

eqv/(functional 

Acidification [kg 

SO2eqv/(functional 

unit)]

Eutrophication [kg 

PO43-

eqv/(functional 

unit)]

Emissions - Acidification (Data from  

Hitch Hiker´s guide to LCA)

Emissions - Eutrophication (Data from  

Hitch Hiker´s guide to LCA)

Global warming 

(time horizon of 

100years) [kg CO2 

eqv/(one sold 

ticket)]

Acidification [kg 

SO2eqv/(one sold 

ticket]

Eutrophication [kg 

PO43-eqv/(one sold 

ticket]
Props 

Characterisation 

indicators  - Unit as 

we calculated in 

before -->    

Resources used  [kg 

Sbeqv/(one sold 

ticket]
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Aluminum ore (Bauxite) kg 3.91E-10

Iron (Fe) kg 1.67E-11

Uranium kg 3.61E-09

Crude oil kg 1.92E-04

Natural Gas m^3 4.46E-04

Hard Coal kg 1.80E-04

Brown coal (Lignite) kg 8.30E-05

CO2 kg 1.45E-01

CH4 kg 6.68E-03

N2O kg 8.00E-01

SF6 (Sulfur hexa fluoride) kg 2.75E-06

CFC-11 kg 3.94E-05

CFC-12 kg 1.95E-05

CFC-13 kg 1.61E-05

CFC-114 kg 8.50E-05

HCFC-22 kg 3.53E-06

SO2 kg 4.74E-04

HCl kg 5.49E-06

HF kg 8.41E-06

NOx kg 1.88E-04

NH3 kg 5.51E-06

PO4 (-3) kg 1.07E-06

NOx kg 3.49E-05

NH3 kg 1.03E-06

NH4+ kg -8.52E-09

NO3- kg 2.32E-07

COD kg 5.76E-07

Functional Unit

one sold ticket 9.01E-04 9.52E-01 6.81E-04 3.78E-05

one sold ticket*SEK 9.01E-06 9.52E-03 6.81E-06 3.78E-07

one sold ticket*Real price 3.61E-07 3.81E-04 2.73E-07 1.51E-08

one sold ticket*hour 3.61E-04 3.81E-01 2.72E-04 1.51E-05

Resources used (Data from  Hitch 

Hiker´s guide to LCA)

Acidification [kg 

SO2eqv/(one sold 

ticket]

Global warming 

(time horizon of 

100years) [kg CO2 

eqv/(functional 

unit)]

Acidification [kg 

SO2eqv/(functional 

unit)]

Eutrophication [kg 

PO43-

eqv/(functional 

unit)]

Emissions - Eutrophication (Data from  

Hitch Hiker´s guide to LCA)

Forge
Resources used [kg 

Sbeqv/(functional 

unit)]

Emissions - Acidification (Data from  

Hitch Hiker´s guide to LCA)

Emissions - Global Warming 100 years 

(New data from IPCC 2007)

Resources used  [kg 

Sbeqv/(one sold 

ticket]

Global warming 

(time horizon of 

100years) [kg CO2 

eqv/(one sold 

ticket)]

Eutrophication [kg 

PO43-eqv/(one sold 

ticket]

Forge

Characterisation 

indicators  - Unit as 

we calculated in 

before -->    

Iron (Fe) kg 8.38E-12

Uranium kg 2.31E-12

Crude oil kg 6.86E-05

Natural Gas m^3 1.85E-05

Hard Coal kg 2.73E-06

CO2 kg 1.14E-02

CH4 kg 1.13E-04

N2O kg 0.00E+00

SO2 kg 1.55E-06

NOx kg 1.33E-04

NH3 kg 0.00E+00

PO4 (-3) kg 0.00E+00

NOx kg 2.46E-05

COD kg 7.78E-09

Functional Unit

one sold ticket 8.99E-05 1.15E-02 1.34E-04 2.46E-05

one sold ticket*SEK 8.99E-07 1.15E-04 1.34E-06 2.46E-07

one sold ticket*Real price 3.60E-08 4.62E-06 5.37E-08 9.87E-09

one sold ticket*hour 3.59E-05 4.61E-03 5.37E-05 9.86E-06

Global warming 

(time horizon of 

100years) [kg CO2 

eqv/(functional 

unit)]

Resources used (Data from  Hitch 

Hiker´s guide to LCA)

Emissions - Global Warming 100 years 

(New data from IPCC 2007)

Acidification [kg 

SO2eqv/(functional 

unit)]

Eutrophication [kg 

PO43-

eqv/(functional 

unit)]

Carpenter 
Resources used [kg 

Sbeqv/(functional 

unit)]

Emissions - Acidification (Data from  

Hitch Hiker´s guide to LCA)

Emissions - Eutrophication (Data from  

Hitch Hiker´s guide to LCA)

Characterisation 

indicators  - Unit as 

we calculated in 

before -->    

Resources used  [kg 

Sbeqv/(one sold 

ticket]

Global warming 

(time horizon of 

100years) [kg CO2 

eqv/(one sold 

ticket)]

Acidification [kg 

SO2eqv/(one sold 

ticket]

Eutrophication [kg 

PO43-eqv/(one sold 

ticket]
Carpenter 
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Uranium kg 9.30E-10

Crude oil kg 8.66E-05

Natural Gas m^3 8.17E-05

Hard Coal kg 7.21E-05

Fossil energy MJ 1.68E-04

CO2 kg 3.95E-02

CH4 kg 1.90E-03

N2O kg 0.00E+00

SO2 kg 5.63E-05

NOx kg 1.46E-04

NH3 kg 0.00E+00

P kg 9.31E-07

NOx kg 2.71E-05

N kg 9.82E-09

COD kg 1.71E-06

Functional Unit

one sold ticket 4.09E-04 4.14E-02 2.02E-04 2.98E-05

one sold ticket*SEK 4.09E-06 4.14E-04 2.02E-06 2.98E-07

one sold ticket*Real price 1.64E-07 1.66E-05 8.10E-08 1.19E-08

one sold ticket*hour 1.63E-04 1.65E-02 8.10E-05 1.19E-05

Global warming 

(time horizon of 

100years) [kg CO2 

eqv/(functional 

Acidification [kg 

SO2eqv/(functional 

unit)]

Eutrophication [kg 

PO43-

eqv/(functional 

unit)]

Resources used (Data from  Hitch 

Hiker´s guide to LCA)

Emissions - Global Warming 100 years 

(New data from IPCC 2007)

Costume 
Resources used [kg 

Sbeqv/(functional 

unit)]

Emissions - Acidification (Data from  

Hitch Hiker´s guide to LCA)

Emissions - Eutrophication (Data from  

Hitch Hiker´s guide to LCA)

Eutrophication [kg 

PO43-eqv/(one sold 

ticket]
Costume

Characterisation 

indicators  - Unit as 

we calculated in 

before -->    

Resources used  [kg 

Sbeqv/(one sold 

ticket]

Global warming 

(time horizon of 

100years) [kg CO2 

eqv/(one sold 

ticket)]

Acidification [kg 

SO2eqv/(one sold 

ticket]

Aluminum ore (Bauxite) kg 1.38E-12

Iron (Fe) kg 5.91E-14

Uranium kg 1.28E-11

Crude oil kg 7.62E-07

Natural Gas m^3 1.63E-06

Hard Coal kg 6.49E-07

Brown coal (Lignite) kg 2.94E-07

Fossil energy MJ 2.16E-07

CO2 kg 5.32E-04

CH4 kg 2.37E-05

N2O kg 2.84E-06

SF6 (Sulfur hexa fluoride) kg 9.74E-10

CFC-11 kg 1.40E-07

CFC-12 kg 6.89E-08

CFC-13 kg 5.72E-08

CFC-114 kg 3.01E-07

HCFC-22 kg 1.25E-08

SO2 kg 1.68E-06

HCl kg 1.94E-08

HF kg 2.98E-08

NOx kg 7.65E-07

NH3 kg 1.95E-08

PO4 (-3) kg 3.80E-09

NOx kg 1.42E-07

NH3 kg 3.63E-09

NH4+ kg -3.02E-11

NO3- kg 8.21E-10

COD kg 2.43E-09

Functional Unit

one sold ticket 3.55E-06 5.59E-04 2.52E-06 1.53E-07

one sold ticket*SEK 3.55E-08 5.59E-06 2.52E-08 1.53E-09

one sold ticket*Real price 1.42E-09 2.24E-07 1.01E-09 6.12E-11

one sold ticket*hour 1.42E-06 2.24E-04 1.01E-06 6.11E-08

Wig and makeup
Resources used [kg 

Sbeqv/(functional 

unit)]

Global warming 

(time horizon of 

100years) [kg CO2 

eqv/(functional 

unit)]

Acidification [kg 

SO2eqv/(functional 

unit)]

Eutrophication [kg 

PO43-

eqv/(functional 

unit)]

Emissions - Acidification (Data from  

Hitch Hiker´s guide to LCA)

Emissions - Eutrophication (Data from  

Hitch Hiker´s guide to LCA)

Resources used (Data from  Hitch 

Hiker´s guide to LCA)

Emissions - Global Warming 100 years 

(New data from IPCC 2007)

Acidification [kg 

SO2eqv/(one sold 

ticket]

Eutrophication [kg 

PO43-eqv/(one sold 

ticket]
Wig and makeup 

Characterisation 

indicators  - Unit as 

we calculated in 

before -->    

Resources used  [kg 

Sbeqv/(one sold 

ticket]

Global warming 

(time horizon of 

100years) [kg CO2 

eqv/(one sold 

ticket)]
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Aluminum ore (Bauxite) kg 0.00E+00

Crude oil kg 4.56E-06

Fossil energy MJ 1.68E-05

CO2 kg 3.07E-03

CH4 kg 0.00E+00

N2O kg 0.00E+00

SO2 kg 4.65E-07

HCl kg 0.00E+00

HF kg 0.00E+00

NOx kg 6.12E-06

NH3 kg 0.00E+00

P kg 1.66E-07

NOx kg 1.14E-06

N kg 9.44E-07

COD kg 7.96E-07

Functional Unit

one sold ticket 2.13E-05 3.07E-03 6.58E-06 3.04E-06

one sold ticket*SEK 2.13E-07 3.07E-05 6.58E-08 3.04E-08

one sold ticket*Real price 8.54E-09 1.23E-06 2.63E-09 1.22E-09

one sold ticket*hour 8.53E-06 1.23E-03 2.63E-06 1.22E-06

Resources used (Data from  Hitch 

Hiker´s guide to LCA)

Emissions - Global Warming 100 years 

(New data from IPCC 2007)

Emissions - Eutrophication (Data from  

Hitch Hiker´s guide to LCA)

Global warming 

(time horizon of 

100years) [kg CO2 

eqv/(functional 

Acidification [kg 

SO2eqv/(functional 

unit)]

Eutrophication [kg 

PO43-

eqv/(functional 

unit)]

Building maintanance 
Resources used [kg 

Sbeqv/(functional 

unit)]

Acidification [kg 

SO2eqv/(one sold 

ticket]

Eutrophication [kg 

PO43-eqv/(one sold 

ticket]

Emissions - Acidification (Data from  

Hitch Hiker´s guide to LCA)

Building maintanance

Characterisation 

indicators  - Unit as 

we calculated in 

before -->    

Resources used  [kg 

Sbeqv/(one sold 

ticket]

Global warming 

(time horizon of 

100years) [kg CO2 

eqv/(one sold 

ticket)]
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Aluminum ore (Bauxite) kg 2.40E-10

Iron (Fe) kg 6.75E-09

Uranium kg 6.82E-07

Crude oil kg 5.54E-02

Natural gas m^3 2.47E-02

Hard coal kg 8.84E-03

Brown coal (Lignite) kg 1.23E-03

Fossil energy MJ 1.38E-03

CO2 kg 1.34E+01

CH4 kg 1.30E+00

N2O kg 5.44E-01

SF6 (Sulfur hexa fluoride) kg 3.04E-05

CFC-11 kg 7.22E-03

CFC-12 kg 3.56E-03

CFC-13 kg 2.95E-03

CFC-114 kg 1.56E-02

HCFC-22 kg 6.47E-04

SO2 kg 1.58E-02

HCl kg 2.59E-04

HF kg 1.78E-05

NOx kg 3.36E-02

NH3 kg 3.43E-03

PO4 (-3) kg 8.86E-04

P kg 1.41E-04

NOx kg 6.19E-03

NH3 kg 6.38E-04

NH4+ kg 1.90E-04

NO3- kg 7.27E-06

N kg 8.16E-04

COD kg 1.77E-04

Functional Unit

one sold ticket 9.15E-02 1.53E+01 5.32E-02 9.04E-03

one sold ticket*SEK 2.38E-04 3.99E-02 1.38E-04 2.35E-05

one sold ticket*Real price 5.55E-05 9.28E-03 3.22E-05 5.48E-06

one sold ticket*hour 3.05E-02 5.10E+00 1.77E-02 3.01E-03

Acidification [kg 

SO2eqv/(functional 

unit)]

Eutrophication [kg 

PO43-

eqv/(functional 

Eutrophication [kg 

PO43-eqv/(one sold 

ticket]

Resources used [kg 

Sbeqv/(one sold ticket]

Global warming 

(time horizon of 

100years) [kg CO2 

eqv/(one sold 

ticket)]

Resources used (Data from  Hitch 

Hiker´s guide to LCA)

Emissions - Acidification (Data from  

Hitch Hiker´s guide to LCA)

Acidification [kg 

SO2eqv/(one sold 

ticket]

Total environmental impact for the opera

Resources used [kg 

Sbeqv/(functional 

unit)]

Global warming 

(time horizon of 

100years) [kg CO2 

Total environmental impact for the opera

Characterisation 

indicators  - Unit as 

we calculated in 

before -->    

Emissions - Global Warming 100 years 

(New data from IPCC 2007)

Emissions - Eutrophication (Data from  

Hitch Hiker´s guide to LCA)
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Aluminum ore (Bauxite) kg 9.27E-12

Iron (Fe) kg 1.17E-10

Uranium kg 6.57E-07

Crude oil kg 2.06E-03

Natural Gas m^3 1.09E-03

Hard Coal kg 3.32E-03

Brown coal (Lignite) kg 2.17E-04

Fossil energy MJ 8.37E-05

CO2 kg 2.81E+00

CH4 kg 4.19E-02

N2O kg 9.18E-03

SF6 (Sulfur hexa fluoride) kg 2.88E-05

CFC-11 kg 7.20E-03

CFC-12 kg 3.55E-03

CFC-13 kg 2.95E-03

CFC-114 kg 1.55E-02

HCFC-22 kg 6.44E-04

SO2 kg 2.52E-03

HCl kg 1.37E-04

HF kg 4.74E-06

NOx kg 4.83E-03

NH3 kg 2.36E-04

PO4 (-3) kg 4.09E-06

P kg 6.63E-05

NOx kg 8.98E-04

NH3 kg 4.39E-05

NH4+ kg 1.90E-04

NO3- kg 6.58E-06

N kg 3.05E-04

COD kg 8.48E-05

Functional Unit

one sold ticket 6.77E-03 2.89E+00 7.74E-03 1.60E-03

one sold ticket*SEK 1.76E-05 7.54E-03 2.01E-05 4.16E-06

one sold ticket*Real price 4.10E-06 1.75E-03 4.69E-06 9.69E-07

one sold ticket*hour 2.26E-03 9.65E-01 2.58E-03 5.33E-04

Acidification [kg 

SO2eqv/(one sold 

ticket]

Eutrophication [kg 

PO43-eqv/(one sold 

ticket]
Total building services

Characterisation 

indicators  - Unit as 

we calculated in 

before -->    

Resources used [kg 

Sbeqv/(one sold ticket]

Global warming 

(time horizon of 

100years) [kg CO2 

eqv/(one sold 

ticket)]

Total building services
Resources used [kg 

Sbeqv/(functional unit]

Global warming 

(time horizon of 

100years) [kg CO2 

Acidification [kg 

SO2eqv/(functional 

unit]

Eutrophication [kg 

PO43-

eqv/(functional 

Resources used (Data from  Hitch 

Hiker´s guide to LCA)

Emissions - Acidification (Data from  

Hitch Hiker´s guide to LCA)

Emissions - Global Warming 100 years 

(New data from IPCC 2007)

Emissions - Eutrophication (Data from  

Hitch Hiker´s guide to LCA)

CO2 kg 1.15E-01

CH4 kg 0.00E+00

CCl4 kg 0.00E+00

N2O kg 0.00E+00

SO2 kg 7.63E-06

HCl kg 0.00E+00

HF kg 0.00E+00

NOx kg 1.39E-04

NH3 kg 0.00E+00

PO4 (-3) kg 0.00E+00

H3PO4 kg 0.00E+00

P kg 0.00E+00

NOx kg 2.58E-05

Functional Unit

one sold ticket 1.15E-01 1.47E-04 2.58E-05

one sold ticket*SEK 2.98E-04 3.82E-07 6.72E-08

one sold ticket*Real price 6.94E-05 8.88E-08 1.56E-08

one sold ticket*hour 3.82E-02 4.89E-05 8.60E-06

District heating impact

Characterisation 

indicators  - Unit as 

we calculated in 

before -->    

Global warming 

(time horizon of 

100years) [kg CO2 

eqv/(one sold 

ticket)]

Acidification [kg 

SO2eqv/(one sold 

ticket]

Eutrophication [kg 

PO43-eqv/(one sold 

ticket]

District heating impact
Global warming 

(time horizon of 

100years) [kg CO2 

Acidification [kg 

SO2eqv/(functional 

unit]

Eutrophication [kg 

PO43-

eqv/(functional 

Emissions - Acidification (Data from  Hitch 

Hiker´s guide to LCA)

Emissions - Global Warming 100 years (New 

data from IPCC 2007)

Emissions - Eutrophication (Data from  Hitch 

Hiker´s guide to LCA)
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Aluminum ore (Bauxite) kg 1.26E-12

Iron (Fe) kg 9.98E-11

Uranium kg 6.57E-07

Crude oil kg 1.68E-03

Natural Gas m^3 9.59E-04

Hard Coal kg 2.65E-03

Brown coal (Lignite) kg 2.10E-04

CO2 kg 1.89E+00

CH4 kg 3.66E-02

N2O kg 8.77E-03

SF6 (Sulfur hexa fluoride) kg 2.88E-05

CFC-11 kg 7.20E-03

CFC-12 kg 3.55E-03

CFC-13 kg 2.94E-03

CFC-114 kg 1.55E-02

HCFC-22 kg 6.44E-04

SO2 kg 1.91E-03

HCl kg 3.28E-05

HF kg 2.75E-06

NOx kg 1.69E-03

NH3 kg 1.48E-04

PO4 (-3) kg 3.99E-06

NOx kg 3.13E-04

NH3 kg 2.76E-05

NH4+ kg 1.72E-11

NO3- kg 4.61E-06

COD kg 7.81E-06

Functional Unit

one sold ticket 5.49E-03 1.96E+00 3.78E-03 3.58E-04

one sold ticket*SEK 1.43E-05 5.11E-03 9.84E-06 9.31E-07

one sold ticket*Real price 3.33E-06 1.19E-03 2.29E-06 2.17E-07

one sold ticket*hour 1.83E-03 6.55E-01 1.26E-03 1.19E-04

Global warming 

(time horizon of 

100years) [kg CO2 

eqv/(one sold 

ticket)]

Acidification [kg 

SO2eqv/(one sold 

ticket]

Eutrophication [kg 

PO43-eqv/(one sold 

ticket]
Electricity Sweden impact

Characterisation 

indicators  - Unit as 

we calculated in 

before -->    

Resources used [kg 

Sbeqv/(one sold 

ticket]

Resources used [kg 

Sbeqv/(functional 

unit]

Global warming 

(time horizon of 

100years) [kg CO2 

eqv/(functional 

unit)]

Acidification [kg 

SO2eqv/(functional 

unit]

Eutrophication [kg 

PO43-

eqv/(functional 

unit]

Resources used (Data from  Hitch Hiker´s guide to 

LCA)

Emissions - Global Warming 100 years (New data 

from IPCC 2007)

Emissions - Eutrophication (Data from  Hitch Hiker´s 

guide to LCA)

Electricity Sweden impact

Emissions - Acidification (Data from  Hitch Hiker´s 

guide to LCA)
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Crude oil kg 3.64E-04

Natural Gas m^3 9.46E-05

Hard Coal kg 6.50E-04

Fossil energy MJ 1.20E-04

CO2 kg 3.42E-01

CH4 kg 4.29E-03

N2O kg 1.17E-08

SO2 kg 4.19E-04

HCl kg 8.01E-07

HF kg 1.95E-06

NOx kg 1.09E-03

NH3 kg 8.22E-05

P kg 2.49E-08

NOx kg 2.02E-04

NH3 kg 1.53E-05

N kg 3.81E-07

COD kg 3.96E-07

Functional Unit

one sold ticket 1.23E-03 3.46E-01 1.59E-03 2.18E-04

one sold ticket*SEK 3.20E-06 9.01E-04 4.14E-06 5.68E-07

one sold ticket*Real price 7.45E-07 2.10E-04 9.64E-07 1.32E-07

one sold ticket*hour 4.10E-04 1.15E-01 5.30E-04 7.27E-05

Concrete building impact

Characterisation 

indicators  - Unit as 

we calculated in 

before -->    

Resources used [kg 

Sbeqv/(one sold 

ticket]

Global warming 

(time horizon of 

100years) [kg CO2 

eqv/(one sold 

ticket)]

Acidification [kg 

SO2eqv/(one sold 

ticket]

Eutrophication [kg 

PO43-eqv/(one sold 

ticket]

Global warming 

(time horizon of 

100years) [kg CO2 

Eutrophication [kg 

PO43-

eqv/(functional 

Acidification [kg 

SO2eqv/(functional 

unit)]

Concrete building impact
Resources used [kg 

Sbeqv/(functional 

unit)]

Emissions - Acidification (Data from  

Hitch Hiker´s guide to LCA)

Resources used (Data from  Hitch 

Hiker´s guide to LCA)

Emissions - Global Warming 100 years 

(New data from IPCC 2007)

Emissions - Eutrophication (Data from  

Hitch Hiker´s guide to LCA)

Aluminum ore (Bauxite) kg 8.01E-12

Iron (Fe) kg 1.70E-11

Crude oil kg 1.45E-05

Natural Gas m^3 4.09E-05

Hard Coal kg 2.14E-05

Brown coal (Lignite) kg 6.79E-06

CO2 kg 3.43E-02

CH4 kg 1.05E-03

N2O kg 4.05E-04

SF6 (Sulfur hexa fluoride) kg 1.84E-09

CFC-11 kg 1.57E-06

CFC-12 kg 7.75E-07

CFC-13 kg 6.43E-07

CFC-114 kg 3.39E-06

HCFC-22 kg 1.41E-07

SO2 kg 4.70E-05

HCl kg 3.84E-07

HF kg 3.64E-08

NOx kg 4.85E-05

NH3 kg 4.99E-06

PO4 (-3) kg 1.01E-07

NOx kg 9.01E-06

NH3 kg 9.29E-07

NH4+ kg 2.97E-14

NO3- kg 1.97E-06

COD kg 1.31E-05

Functional Unit

one sold ticket 8.35E-05 3.58E-02 1.01E-04 2.51E-05

one sold ticket*SEK 2.18E-07 9.32E-05 2.63E-07 6.53E-08

one sold ticket*Real price 5.06E-08 2.17E-05 6.12E-08 1.52E-08

one sold ticket*hour 2.78E-05 1.19E-02 3.36E-05 8.36E-06

Characterisation 

indicators  - Unit as 

we calculated in 

before -->    

Resources used [kg 

Sbeqv/(one sold 

ticket]

Global warming 

(time horizon of 

100years) [kg CO2 

eqv/(one sold 

ticket)]

Acidification [kg 

SO2eqv/(one sold 

ticket]

Eutrophication 

[kg PO43-

eqv/(one sold 

ticket]

Drinking water impact

Acidification [kg 

SO2eqv/(functional 

unit)]

Eutrophication 

[kg PO43-

eqv/(functional 

unit)]

Drinking water impact

Emissions - Eutrophication (Data from  

Hitch Hiker´s guide to LCA)

Resources used [kg 

Sbeqv/(functional 

unit)]

Global warming 

(time horizon of 

100years) [kg CO2 

eqv/(functional 

unit)]

Emissions - Acidification (Data from  

Hitch Hiker´s guide to LCA)

Resources used (Data from  Hitch 

Hiker´s guide to LCA)

Emissions - Global Warming 100 years 

(New data from IPCC 2007)
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Uranium kg 0.00E+00

Crude oil kg 4.09E-08

Natural Gas m^3 1.07E-08

P kg 6.35E-05

NH4+ kg 1.90E-04

N kg 3.04E-04

COD kg 5.40E-05

Functional Unit

one sold ticket 5.16E-08 6.11E-04

one sold ticket*SEK 1.34E-10 1.59E-06

one sold ticket*Real price 3.13E-11 3.70E-07

one sold ticket*hour 1.72E-08 2.04E-04

Eutrophication [kg 

PO43-eqv/(one sold 

ticket]
Waste water impact

Characterisation 

indicators  - Unit as 

we calculated in 

before -->    

Resources used [kg 

Sbeqv/(one sold 

ticket]

Waste water impact
Resources used [kg 

Sbeqv/(functional 

unit)]

Eutrophication [kg 

PO43-

eqv/(functional 

Resources used (Data from  Hitch 

Hiker´s guide to LCA)

Emissions - Eutrophication (Data from  

Hitch Hiker´s guide to LCA)

Aluminum ore (Bauxite) kg 0.00E+00

Iron (Fe) kg 0.00E+00

Fossil energy MJ -3.65E-05

CO2 kg 4.34E-01

CH4 kg 0.00E+00

CCl4 kg 0.00E+00

SO2 kg 1.43E-04

HCl kg 1.03E-04

NOx kg 1.87E-03

P kg 2.81E-06

NOx kg 3.47E-04

N kg 1.43E-06

COD kg 9.58E-06

Functional Unit

one sold ticket -3.65E-05 4.34E-01 2.12E-03 3.61E-04

one sold ticket*SEK -9.51E-08 1.13E-03 5.51E-06 9.41E-07

one sold ticket*Real price -2.21E-08 2.63E-04 1.28E-06 2.19E-07

one sold ticket*hour -1.22E-05 1.45E-01 7.06E-04 1.20E-04

Acidification [kg 

SO2eqv/(one sold 

ticket]

Eutrophication [kg 

PO43-eqv/(one sold 

ticket]
Waste management

Characterisation 

indicators  - Unit as 

we calculated in 

before -->    

Resources used [kg 

Sbeqv/(one sold 

ticket]

Global warming 

(time horizon of 

100years) [kg CO2 

eqv/(one sold 

ticket)]

Acidification [kg 

SO2eqv/(functional 

unit)]

Eutrophication [kg 

PO43-

eqv/(functional 

Waste management
Resources used [kg 

Sbeqv/(functional 

unit)]

Global warming 

(time horizon of 

100years) [kg CO2 

Resources used (Data from  Hitch 

Hiker´s guide to LCA)

Emissions - Global Warming 100 years 

(New data from IPCC 2007)

Emissions - Acidification (Data from  

Hitch Hiker´s guide to LCA)

Emissions - Eutrophication (Data from  

Hitch Hiker´s guide to LCA)

Aluminum ore (Bauxite) kg 0.00E+00

Iron (Fe) kg 0.00E+00

Crude oil kg 4.45E-02

CO2 kg 5.81E+00

CH4 kg 0.00E+00

CCl4 kg 0.00E+00

SO2 kg 1.37E-03

NOx kg 2.08E-02

NH3 kg 0.00E+00

PO4 (-3) kg 0.00E+00

H3PO4 kg 0.00E+00

NOx kg 3.81E-03

Functional Unit

one sold ticket 4.45E-02 5.81E+00 2.22E-02 3.81E-03

one sold ticket*SEK 1.16E-04 1.51E-02 5.78E-05 9.92E-06

one sold ticket*Real price 2.70E-05 3.52E-03 1.35E-05 2.31E-06

one sold ticket*hour 1.48E-02 1.94E+00 7.40E-03 1.27E-03

Total transport impact

Characterisation 

indicators  - Unit as 

we calculated in 

before -->    

Resources used [kg 

Sbeqv/(one sold ticket]

Global warming 

(time horizon of 

100years) [kg CO2 

eqv/(one sold 

ticket)]

Acidification [kg 

SO2eqv/(one sold 

ticket]

Eutrophication [kg 

PO43-eqv/(one sold 

ticket]

Total Transport impact
Resources used [kg 

Sbeqv/(functional 

unit)]

Global warming 

(time horizon of 

100years) [kg CO2 

Acidification [kg 

SO2eqv/(functional 

unit)]

Eutrophication [kg 

PO43-

eqv/(functional 

Resources used (Data from  Hitch 

Hiker´s guide to LCA)

Emissions - Acidification (Data from  

Hitch Hiker´s guide to LCA)

Emissions - Eutrophication (Data from  

Hitch Hiker´s guide to LCA)

Emissions - Global Warming 100 years 

(New data from IPCC 2007)
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Aluminum ore (Bauxite) kg 0.00E+00

Iron (Fe) kg 0.00E+00

Crude oil kg 8.34E-03

CO2 kg 1.26E+00

CH4 kg 0.00E+00

CCl4 kg 0.00E+00

SO2 kg 1.20E-03

NOx kg 5.13E-03

NH3 kg 0.00E+00

PO4 (-3) kg 0.00E+00

H3PO4 kg 0.00E+00

NOx kg 9.52E-04

Functional Unit

one sold ticket 8.34E-03 1.26E+00 6.33E-03 9.52E-04

one sold ticket*SEK 2.17E-05 3.28E-03 1.65E-05 2.48E-06

one sold ticket*Real price 5.06E-06 7.65E-04 3.84E-06 5.77E-07

one sold ticket*hour 2.78E-03 4.20E-01 2.11E-03 3.17E-04

Acidification [kg 

SO2eqv/(one sold 

ticket]

Acidification [kg 

SO2eqv/(functional 

unit)]

Eutrophication [kg 

PO43-

eqv/(functional 

Transportation impact for employees
Resources used [kg 

Sbeqv/(functional 

unit)]

Global warming 

(time horizon of 

100years) [kg CO2 

Eutrophication [kg 

PO43-eqv/(one sold 

ticket]
Transportation impact for employees

Characterisation 

indicators  - Unit as 

we calculated in 

before -->    

Resources used [kg 

Sbeqv/(one sold 

ticket]

Global warming 

(time horizon of 

100years) [kg CO2 

eqv/(one sold 

ticket)]

Resources used (Data from  Hitch 

Hiker´s guide to LCA)

Emissions - Global Warming 100 years 

(New data from IPCC 2007)

Emissions - Acidification (Data from  

Hitch Hiker´s guide to LCA)

Emissions - Eutrophication (Data from  

Hitch Hiker´s guide to LCA)

Aluminum ore (Bauxite) kg 0.00E+00

Iron (Fe) kg 0.00E+00

Crude oil kg 4.01E-04

CO2 kg 6.27E-02

CH4 kg 0.00E+00

CCl4 kg 0.00E+00

SO2 kg 2.51E-06

NOx kg 9.21E-05

NH3 kg 0.00E+00

PO4 (-3) kg 0.00E+00

H3PO4 kg 0.00E+00

NOx kg 1.71E-05

Functional Unit

one sold ticket 4.01E-04 6.27E-02 9.46E-05 1.71E-05

one sold ticket*SEK 1.04E-06 1.63E-04 2.46E-07 4.45E-08

one sold ticket*Real price 2.43E-07 3.80E-05 5.73E-08 1.04E-08

one sold ticket*hour 1.34E-04 2.09E-02 3.15E-05 5.70E-06

Acidification [kg 

SO2eqv/(one sold 

ticket]

Eutrophication [kg 

PO43-eqv/(one sold 

ticket]

Transportation impact by their own transports
Resources used [kg 

Sbeqv/(functional 

unit)]

Global warming 

(time horizon of 

100years) [kg CO2 

Acidification [kg 

SO2eqv/(functional 

unit)]

Eutrophication [kg 

PO43-

eqv/(functional 

Emissions - Global Warming 100 years 

(New data from IPCC 2007)

Emissions - Acidification (Data from  

Hitch Hiker´s guide to LCA)

Emissions - Eutrophication (Data from  

Hitch Hiker´s guide to LCA)

Transportation impact by their own 

transports

Characterisation 

indicators  - Unit as 

we calculated in 

before -->    

Resources used [kg 

Sbeqv/(one sold 

ticket]

Global warming 

(time horizon of 

100years) [kg CO2 

eqv/(one sold 

ticket)]

Resources used (Data from  Hitch 

Hiker´s guide to LCA)

Aluminum ore (Bauxite) kg 0.00E+00

Iron (Fe) kg 0.00E+00

Crude oil kg 3.54E-02

CO2 kg 4.43E+00

CH4 kg 0.00E+00

CCl4 kg 0.00E+00

SO2 kg 0.00E+00

NOx kg 1.52E-02

NH3 kg 0.00E+00

PO4 (-3) kg 0.00E+00

H3PO4 kg 0.00E+00

NOx kg 2.77E-03

Functional Unit

one sold ticket 3.54E-02 4.43E+00 1.52E-02 2.77E-03

one sold ticket*SEK 9.22E-05 1.15E-02 3.96E-05 7.22E-06

one sold ticket*Real price 2.15E-05 2.69E-03 9.22E-06 1.68E-06

one sold ticket*hour 1.18E-02 1.48E+00 5.07E-03 9.24E-04

Characterisation 

indicators  - Unit as 

we calculated in 

before -->    

Acidification [kg 

SO2eqv/(one sold 

ticket]

Resources used [kg 

Sbeqv/(one sold 

ticket]

Global warming 

(time horizon of 

100years) [kg CO2 

eqv/(one sold 

ticket)]

Transportation impact for visitors
Eutrophication [kg 

PO43-eqv/(one sold 

ticket]

Transportation impact for visitors
Resources used [kg 

Sbeqv/(functional 

unit)]

Global warming 

(time horizon of 

100years) [kg CO2 

Acidification [kg 

SO2eqv/(functional 

unit)]

Eutrophication [kg 

PO43-

eqv/(functional 

Resources used (Data from  Hitch 

Hiker´s guide to LCA)

Emissions - Global Warming 100 years 

(New data from IPCC 2007)

Emissions - Acidification (Data from  

Hitch Hiker´s guide to LCA)

Emissions - Eutrophication (Data from  

Hitch Hiker´s guide to LCA)
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Aluminum ore (Bauxite) kg 0.00E+00

Iron (Fe) kg 0.00E+00

Crude oil kg 3.42E-04

CO2 kg 5.44E-02

CH4 kg 0.00E+00

CCl4 kg 0.00E+00

SO2 kg 1.69E-04

NOx kg 3.79E-04

NH3 kg 0.00E+00

PO4 (-3) kg 0.00E+00

H3PO4 kg 0.00E+00

NOx kg 7.03E-05

Functional Unit

one sold ticket 3.42E-04 5.44E-02 5.47E-04 7.03E-05

one sold ticket*SEK 8.91E-07 1.42E-04 1.43E-06 1.83E-07

one sold ticket*Real price 2.07E-07 3.30E-05 3.32E-07 4.26E-08

one sold ticket*hour 1.14E-04 1.81E-02 1.82E-04 2.34E-05

Transportation impact for materials

Characterisation 

indicators  - Unit as 

we calculated in 

before -->    

Resources used [kg 

Sbeqv/(one sold 

ticket]

Eutrophication 

[kg PO43-

eqv/(one sold 

ticket]

Global warming 

(time horizon of 

100years) [kg CO2 

eqv/(one sold 

ticket)]

Acidification [kg 

SO2eqv/(one sold 

ticket]

Transportation impact for materials
Resources used [kg 

Sbeqv/(functional 

unit)]

Global warming 

(time horizon of 

100years) [kg CO2 

Acidification [kg 

SO2eqv/(functional 

unit)]

Eutrophication 

[kg PO43-

eqv/(functional 

Resources used (Data from  Hitch 

Hiker´s guide to LCA)

Emissions - Global Warming 100 years 

(New data from IPCC 2007)

Emissions - Acidification (Data from  

Hitch Hiker´s guide to LCA)

Emissions - Eutrophication (Data from  

Hitch Hiker´s guide to LCA)

Aluminum ore (Bauxite) kg 0.00E+00

Iron (Fe) kg 0.00E+00

Crude oil kg 2.77E-06

CO2 kg 4.25E-04

CH4 kg 0.00E+00

CCl4 kg 0.00E+00

SO2 kg 1.06E-07

NOx kg 1.97E-06

NH3 kg 0.00E+00

PO4 (-3) kg 0.00E+00

H3PO4 kg 0.00E+00

NOx kg 3.65E-07

Functional Unit

one sold ticket 2.77E-06 4.25E-04 2.07E-06 3.65E-07

one sold ticket*SEK 7.23E-09 1.11E-06 5.40E-09 9.51E-10

one sold ticket*Real price 1.68E-09 2.57E-07 1.26E-09 2.21E-10

one sold ticket*hour 9.25E-07 1.42E-04 6.91E-07 1.22E-07

Acidification [kg 

SO2eqv/(one sold 

ticket]

Eutrophication [kg 

PO43-eqv/(one sold 

ticket]

Transportation impact for Waste 

management

Characterisation 

indicators  - Unit as 

we calculated in 

before -->    

Resources used [kg 

Sbeqv/(one sold 

ticket]

Global warming 

(time horizon of 

100years) [kg CO2 

eqv/(one sold 

ticket)]

Transportation impact for Waste management
Resources used [kg 

Sbeqv/(functional 

unit)]

Eutrophication [kg 

PO43-

eqv/(functional 

Global warming 

(time horizon of 

100years) [kg CO2 

Acidification [kg 

SO2eqv/(functional 

unit)]

Resources used (Data from  Hitch 

Hiker´s guide to LCA)

Emissions - Global Warming 100 years 

(New data from IPCC 2007)

Emissions - Acidification (Data from  

Hitch Hiker´s guide to LCA)

Emissions - Eutrophication (Data from  

Hitch Hiker´s guide to LCA)
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Aluminum ore (Bauxite) kg 2.31E-10

Iron (Fe) kg 6.63E-09

Uranium kg 2.51E-08

Crude oil kg 9.02E-03

Natural Gas m^3 2.36E-02

Hard Coal kg 5.52E-03

Brown coal (Lignite) kg 1.01E-03

Fossil energy MJ 9.81E-04

CO2 kg 4.74E+00

CH4 kg 1.17E+00

N2O kg 4.76E-01

SF6 (Sulfur hexa fluoride) kg 1.62E-06

CFC-11 kg 2.33E-05

CFC-12 kg 1.15E-05

CFC-13 kg 9.52E-06

CFC-114 kg 5.02E-05

HCFC-22 kg 2.08E-06

SO2 kg 1.20E-02

HCl kg 1.21E-04

HF kg 1.31E-05

NOx kg 7.74E-03

NH3 kg 2.14E-05

PO4 (-3) kg 8.82E-04

P kg 2.00E-05

NOx kg 1.43E-03

NH3 kg 3.98E-06

NH4+ kg 1.57E-07

NO3- kg 6.91E-07

N kg 2.06E-05

COD kg 9.05E-05

Functional Unit

one sold ticket 4.01E-02 6.38E+00 1.99E-02 2.45E-03

one sold ticket*SEK 1.04E-04 1.66E-02 5.17E-05 6.39E-06

one sold ticket*Real price 2.43E-05 3.87E-03 1.20E-05 1.49E-06

one sold ticket*hour 1.34E-02 2.13E+00 6.62E-03 8.18E-04

Total materials

Characterisation 

indicators  - Unit as 

we calculated in 

before -->    

Resources used [kg 

Sbeqv/(one sold ticket]

Global warming 

(time horizon of 

100years) [kg CO2 

eqv/(one sold 

ticket)]

Acidification [kg 

SO2eqv/(one sold 

ticket]

Eutrophication [kg 

PO43-eqv/(one sold 

ticket]

Total materials 
Resources used [kg 

Sbeqv/(functional 

unit)]

Global warming 

(time horizon of 

100years) [kg CO2 

eqv/(functional 

Acidification [kg 

SO2eqv/(functional 

unit)]

Eutrophication [kg 

PO43-

eqv/(functional 

unit)]

Emissions - Global Warming 100 years 

(New data from IPCC 2007)

Emissions - Eutrophication (Data from  

Hitch Hiker´s guide to LCA)

Emissions - Acidification (Data from  

Hitch Hiker´s guide to LCA)

Resources used (Data from  Hitch 

Hiker´s guide to LCA)

Uranium kg 0.00E+00

Crude oil kg 6.67E-06

Fossil energy MJ 6.78E-06

CO2 kg 4.97E-03

CH4 kg 0.00E+00

CCl4 kg 0.00E+00

SO2 kg 1.97E-05

NOx kg 3.83E-05

NH3 kg 0.00E+00

P kg 2.19E-06

NOx kg 7.11E-06

N kg 2.72E-06

COD kg 7.89E-06

Functional Unit

one sold ticket 1.35E-05 4.97E-03 5.80E-05 1.99E-05

one sold ticket*SEK 3.50E-08 1.30E-05 1.51E-07 5.19E-08

one sold ticket*Real price 8.15E-09 3.01E-06 3.51E-08 1.21E-08

one sold ticket*hour 4.48E-06 1.66E-03 1.93E-05 6.64E-06

Office
Resources used [kg 

Sbeqv/(functional 

unit]

Global warming 

(time horizon of 

100years) [kg CO2 

eqv/(functional 

unit)]

Acidification [kg 

SO2eqv/(functional 

unit)]

Eutrophication [kg 

PO43-

eqv/(functional 

unit)]

Office

Characterisation 

indicators  - Unit as 

we calculated in 

before -->    

Resources used [kg 

Sbeqv/(one sold 

ticket]

Global warming 

(time horizon of 

100years) [kg CO2 

eqv/(one sold 

ticket)]

Emissions - Eutrophication (Data from  

Hitch Hiker´s guide to LCA)

Emissions - Acidification (Data from  

Hitch Hiker´s guide to LCA)

Emissions - Global Warming 100 years 

(New data from IPCC 2007)

Resources used (Data from  Hitch 

Hiker´s guide to LCA)

Acidification [kg 

SO2eqv/(one sold 

ticket]

Eutrophication [kg 

PO43-eqv/(one sold 

ticket]
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Iron (Fe) kg 4.48E-13

Uranium kg 6.67E-10

Crude oil kg 2.79E-04

Natural Gas m^3 4.05E-04

Hard Coal kg 8.60E-05

Brown coal (Lignite) kg 2.50E-05

CO2 kg 7.42E-02

CH4 kg 5.93E-03

N2O kg 1.25E-04

SO2 kg 4.34E-04

HCl kg 4.09E-06

HF kg 3.17E-07

NOx kg 2.32E-04

NH3 kg 1.65E-07

PO4 (-3) kg 5.99E-06

NOx kg 4.32E-05

NH3 kg 3.08E-08

NH4+ kg 1.61E-07

NO3- kg 1.96E-08

N kg 6.06E-07

COD kg 6.25E-06

Functional Unit

one sold ticket 7.95E-04 8.03E-02 6.71E-04 5.62E-05

one sold ticket*SEK 2.07E-06 2.09E-04 1.75E-06 1.46E-07

one sold ticket*Real price 4.82E-07 4.86E-05 4.07E-07 3.41E-08

one sold ticket*hour 2.65E-04 2.68E-02 2.24E-04 1.87E-05

Resources used [kg 

Sbeqv/(one sold 

ticket]

Global warming 

(time horizon of 

100years) [kg CO2 

eqv/(one sold 

ticket)]

Characterisation 

indicators  - Unit as 

we calculated in 

before -->    

Painting
Resources used [kg 

Sbeqv/(functional 

unit)]

Global warming 

(time horizon of 

100years) [kg CO2 

Acidification [kg 

SO2eqv/(functional 

unit)]

Eutrophication [kg 

PO43-

eqv/(functional 

Emissions - Eutrophication (Data from  

Hitch Hiker´s guide to LCA)

Emissions - Acidification (Data from  

Hitch Hiker´s guide to LCA)

Painting
Acidification [kg 

SO2eqv/(one sold 

ticket]

Eutrophication [kg 

PO43-eqv/(one sold 

ticket]

Emissions - Global Warming 100 years 

(New data from IPCC 2007)

Resources used (Data from  Hitch 

Hiker´s guide to LCA)

Iron (Fe) kg 2.69E-11

Crude oil kg 1.13E-05

Natural Gas m^3 1.18E-05

Hard Coal kg 5.88E-06

Fossil energy MJ 5.06E-05

CO2 kg 3.97E-03

CH4 kg 2.26E-05

N2O kg 1.55E-05

SO2 kg 1.44E-06

HCl kg 3.31E-08

NOx kg 1.85E-05

NH3 kg 5.97E-08

PO4 (-3) kg 1.70E-08

NOx kg 3.44E-06

NH3 kg 1.11E-08

COD kg 9.51E-08

Functional Unit

one sold ticket 7.95E-05 4.01E-03 2.01E-05 3.57E-06

one sold ticket*SEK 2.07E-07 1.04E-05 5.23E-08 9.29E-09

one sold ticket*Real price 4.82E-08 2.43E-06 1.22E-08 2.16E-09

one sold ticket*hour 2.65E-05 1.34E-03 6.69E-06 1.19E-06

Resources used [kg 

Sbeqv/(one sold 

ticket]

Eutrophication [kg 

PO43-

eqv/(functional 

Emissions - Global Warming 100 years 

(New data from IPCC 2007)

Global warming 

(time horizon of 

100years) [kg CO2 

eqv/(one sold 

ticket)]

Acidification [kg 

SO2eqv/(one sold 

ticket]

Eutrophication [kg 

PO43-eqv/(one sold 

ticket]

Resources used (Data from  Hitch 

Hiker´s guide to LCA)

Scenery
Resources used [kg 

Sbeqv/(functional 

unit)]

Global warming 

(time horizon of 

100years) [kg CO2 

Acidification [kg 

SO2eqv/(functional 

unit)]

Emissions - Acidification (Data from  

Hitch Hiker´s guide to LCA)

Emissions - Eutrophication (Data from  

Hitch Hiker´s guide to LCA)

Scenery

Characterisation 

indicators  - Unit as 

we calculated in 

before -->    
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Aluminum ore (Bauxite) kg 2.30E-10

Iron (Fe) kg 6.55E-09

Uranium kg 2.13E-09

Crude oil kg 2.82E-04

Natural Gas m^3 6.00E-04

Hard Coal kg 9.51E-04

Brown coal (Lignite) kg 4.89E-05

CO2 kg 3.31E-01

CH4 kg 8.65E-03

N2O kg 4.76E-01

SF6 (Sulfur hexa fluoride) kg 1.62E-06

CFC-11 kg 2.33E-05

CFC-12 kg 1.15E-05

CFC-13 kg 9.52E-06

CFC-114 kg 5.01E-05

HCFC-22 kg 2.08E-06

SO2 kg 5.67E-04

HCl kg 1.13E-05

HF kg 4.96E-06

NOx kg 3.91E-04

NH3 kg 1.77E-05

PO4 (-3) kg 4.76E-06

NOx kg 7.26E-05

NH3 kg 3.30E-06

NH4+ kg -5.02E-09

NO3- kg 1.37E-07

COD kg 1.57E-06

Functional Unit

one sold ticket 1.88E-03 8.16E-01 9.91E-04 8.23E-05

one sold ticket*SEK 4.90E-06 2.12E-03 2.58E-06 2.14E-07

one sold ticket*Real price 1.14E-06 4.95E-04 6.01E-07 4.99E-08

one sold ticket*hour 6.27E-04 2.72E-01 3.30E-04 2.74E-05

Resources used [kg 

Sbeqv/(one sold 

ticket]

Global warming 

(time horizon of 

100years) [kg CO2 

eqv/(one sold 

ticket)]

Acidification [kg 

SO2eqv/(one sold 

ticket]

Eutrophication 

[kg PO43-

eqv/(one sold 

ticket]

Forge
Resources used [kg 

Sbeqv/(functional 

unit)]

Emissions - Global Warming 100 years 

(New data from IPCC 2007)

Resources used (Data from  Hitch 

Hiker´s guide to LCA)

Emissions - Eutrophication (Data from  

Hitch Hiker´s guide to LCA)

Global warming 

(time horizon of 

100years) [kg CO2 

eqv/(functional 

unit)]

Acidification [kg 

SO2eqv/(functional 

unit)]

Eutrophication 

[kg PO43-

eqv/(functional 

unit)]

Forge

Characterisation 

indicators  - Unit as 

we calculated in 

before -->    

Emissions - Acidification (Data from  

Hitch Hiker´s guide to LCA)

Iron (Fe) kg 6.47E-12

Uranium kg 3.78E-11

Crude oil kg 2.70E-04

Natural Gas m^3 3.02E-04

Hard Coal kg 4.48E-05

CO2 kg 5.50E-02

CH4 kg 1.84E-03

CCl4 kg 0.00E+00

SO2 kg 4.68E-05

NOx kg 3.81E-04

NH3 kg 0.00E+00

PO4 (-3) kg 0.00E+00

NOx kg 7.07E-05

COD kg 1.27E-07

Functional Unit

one sold ticket 6.17E-04 5.68E-02 4.27E-04 7.08E-05

one sold ticket*SEK 1.61E-06 1.48E-04 1.11E-06 1.84E-07

one sold ticket*Real price 3.74E-07 3.44E-05 2.59E-07 4.29E-08

one sold ticket*hour 2.06E-04 1.89E-02 1.42E-04 2.36E-05

Carpenter

Resources used (Data from  Hitch 

Hiker´s guide to LCA)

Emissions - Global Warming 100 years 

(New data from IPCC 2007)

Emissions - Acidification (Data from  

Hitch Hiker´s guide to LCA)

Emissions - Eutrophication (Data from  

Hitch Hiker´s guide to LCA)

Acidification [kg 

SO2eqv/(one sold 

ticket]

Eutrophication [kg 

PO43-eqv/(one sold 

ticket]

Characterisation 

indicators  - Unit as 

we calculated in 

before -->    

Resources used [kg 

Sbeqv/(one sold 

ticket]

Global warming 

(time horizon of 

100years) [kg CO2 

eqv/(one sold 

ticket)]

Eutrophication [kg 

PO43-

eqv/(functional 

unit)]

Carpenter
Resources used [kg 

Sbeqv/(functional 

unit)]

Global warming 

(time horizon of 

100years) [kg CO2 

eqv/(functional 

unit)]

Acidification [kg 

SO2eqv/(functional 

unit)]
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Aluminum ore (Bauxite) kg 9.51E-14

Iron (Fe) kg 7.15E-15

Uranium kg 2.82E-09

Crude oil kg 2.96E-04

Natural Gas m^3 2.62E-04

Hard Coal kg 2.23E-04

Brown coal (Lignite) kg 1.92E-07

Fossil energy MJ 5.69E-04

CO2 kg 1.29E-01

CH4 kg 5.80E-03

CCl4 kg 0.00E+00

N2O kg 1.06E-06

SF6 (Sulfur hexa fluoride) kg 6.69E-11

CFC-11 kg 9.59E-09

CFC-12 kg 4.73E-09

CFC-13 kg 3.93E-09

CFC-114 kg 2.07E-08

HCFC-22 kg 8.59E-10

SO2 kg 2.02E-04

HCl kg 2.95E-08

HF kg 4.22E-09

NOx kg 5.19E-04

NH3 kg 2.48E-09

PO4 (-3) kg 4.15E-08

P kg 2.81E-06

NOx kg 9.37E-05

NH3 kg 4.61E-10

NH4+ kg 1.10E-09

NO3- kg 1.91E-10

N kg 3.39E-08

COD kg 6.28E-06

Functional Unit

one sold ticket 1.35E-03 1.35E-01 7.21E-04 1.03E-04

one sold ticket*SEK 3.52E-06 3.51E-04 1.88E-06 2.68E-07

one sold ticket*Real price 8.18E-07 8.16E-05 4.37E-07 6.24E-08

one sold ticket*hour 4.50E-04 4.49E-02 2.40E-04 3.43E-05

Costume

Characterisation 

indicators  - Unit as 

we calculated in 

before -->    

Eutrophication [kg 

PO43-eqv/(one sold 

ticket]

Resources used (Data from  Hitch 

Hiker´s guide to LCA)

Emissions - Global Warming 100 years 

(New data from IPCC 2007)

Emissions - Acidification (Data from  

Hitch Hiker´s guide to LCA)

Resources used [kg 

Sbeqv/(one sold 

ticket]

Global warming 

(time horizon of 

100years) [kg CO2 

eqv/(one sold 

ticket)]

Acidification [kg 

SO2eqv/(one sold 

ticket]

Eutrophication [kg 

PO43-

eqv/(functional 

Costume
Resources used [kg 

Sbeqv/(functional 

unit)]

Global warming 

(time horizon of 

100years) [kg CO2 

Acidification [kg 

SO2eqv/(functional 

unit)]

Emissions - Eutrophication (Data from  

Hitch Hiker´s guide to LCA)

Aluminum ore (Bauxite) kg 0.00E+00

Iron (Fe) kg 0.00E+00

Crude oil kg 4.34E-07

CO2 kg 2.54E-04

CH4 kg 0.00E+00

CCl4 kg 0.00E+00

SO2 kg 3.80E-08

NOx kg 8.34E-07

NH3 kg 0.00E+00

PO4 (-3) kg 0.00E+00

H3PO4 kg 0.00E+00

NOx kg 1.55E-07

Functional Unit

one sold ticket 4.34E-07 2.54E-04 8.72E-07 1.55E-07

one sold ticket*SEK 1.13E-09 6.63E-07 2.27E-09 4.04E-10

one sold ticket*Real price 2.63E-10 1.54E-07 5.29E-10 9.39E-11

one sold ticket*hour 1.45E-07 8.48E-05 2.91E-07 5.17E-08

Acidification [kg 

SO2eqv/(one sold 

ticket]

Eutrophication [kg 

PO43-eqv/(one sold 

ticket]
Wig and makeup

Characterisation 

indicators  - Unit as 

we calculated in 

before -->    

Resources used [kg 

Sbeqv/(one sold 

ticket]

Global warming 

(time horizon of 

100years) [kg CO2 

eqv/(one sold 

ticket)]

Resources used [kg 

Sbeqv/(functional 

unit)]

Global warming 

(time horizon of 

100years) [kg CO2 

eqv/(functional 

unit)]

Acidification [kg 

SO2eqv/(functional 

unit)]

Eutrophication [kg 

PO43-

eqv/(functional 

unit)]

Wig and makeup

Resources used (Data from  Hitch 

Hiker´s guide to LCA)

Emissions - Global Warming 100 years 

(New data from IPCC 2007)

Emissions - Acidification (Data from  

Hitch Hiker´s guide to LCA)

Emissions - Eutrophication (Data from  

Hitch Hiker´s guide to LCA)
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Aluminum ore (Bauxite) kg 0.00E+00

Crude oil kg 4.57E-07

Fossil energy MJ 2.21E-05

CO2 kg 3.18E-03

CH4 kg 0.00E+00

N2O kg 0.00E+00

SO2 kg 2.56E-07

HCl kg 0.00E+00

HF kg 0.00E+00

NOx kg 1.07E-05

NH3 kg 0.00E+00

P kg 7.32E-07

NOx kg 1.98E-06

N kg 1.49E-06

COD kg 2.06E-06

Functional Unit

one sold ticket 2.25E-05 3.18E-03 1.09E-05 6.26E-06

one sold ticket*SEK 5.87E-08 8.27E-06 2.85E-08 1.63E-08

one sold ticket*Real price 1.37E-08 1.93E-06 6.63E-09 3.80E-09

one sold ticket*hour 7.51E-06 1.06E-03 3.65E-06 2.09E-06

Building maintanance
Acidification [kg 

SO2eqv/(one sold 

ticket]

Eutrophication [kg 

PO43-eqv/(one sold 

ticket]

Characterisation 

indicators  - Unit as 

we calculated in 

before -->    

Resources used [kg 

Sbeqv/(one sold 

ticket]

Global warming 

(time horizon of 

100years) [kg CO2 

eqv/(one sold 

ticket)]

Eutrophication [kg 

PO43-

eqv/(functional 

unit)]

Emissions - Acidification (Data from  

Hitch Hiker´s guide to LCA)

Emissions - Global Warming 100 years 

(New data from IPCC 2007)

Resources used (Data from  Hitch 

Hiker´s guide to LCA)

Emissions - Eutrophication (Data from  

Hitch Hiker´s guide to LCA)

Acidification [kg 

SO2eqv/(functional 

unit)]

Building maintanance
Resources used [kg 

Sbeqv/(functional 

unit)]

Global warming 

(time horizon of 

100years) [kg CO2 

eqv/(functional 

Aluminum ore (Bauxite) kg 0.00E+00

Crude oil kg 4.02E-05

Fossil energy MJ 3.93E-05

CO2 kg 2.91E-02

CH4 kg 0.00E+00

CCl4 kg 0.00E+00

SO2 kg 1.14E-04

NOx kg 2.23E-04

NH3 kg 0.00E+00

P kg 1.27E-05

NOx kg 4.15E-05

N kg 1.58E-05

COD kg 4.58E-05

Functional Unit

one sold ticket 7.95E-05 2.91E-02 3.37E-04 1.16E-04

one sold ticket*SEK 2.07E-07 7.57E-05 8.78E-07 3.01E-07

one sold ticket*Real price 4.82E-08 1.76E-05 2.04E-07 7.01E-08

one sold ticket*hour 2.65E-05 9.69E-03 1.12E-04 3.86E-05

Global warming 

(time horizon of 

100years) [kg CO2 

eqv/(one sold 

ticket)]

Acidification [kg 

SO2eqv/(one sold 

ticket]

Eutrophication [kg 

PO43-eqv/(one sold 

ticket]
Marketing

Characterisation 

indicators  - Unit as 

we calculated in 

before -->    

Resources used [kg 

Sbeqv/(one sold 

ticket]

Eutrophication [kg 

PO43-

eqv/(functional 

unit)]

Marketing
Resources used [kg 

Sbeqv/(functional 

unit)]

Global warming 

(time horizon of 

100years) [kg CO2 

eqv/(functional 

unit)]

Acidification [kg 

SO2eqv/(functional 

unit)]

Resources used (Data from  Hitch 

Hiker´s guide to LCA)

Emissions - Global Warming 100 years 

(New data from IPCC 2007)

Emissions - Acidification (Data from  

Hitch Hiker´s guide to LCA)

Emissions - Eutrophication (Data from  

Hitch Hiker´s guide to LCA)
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Aluminum ore (Bauxite) kg 2.30E-13

Iron (Fe) kg 4.82E-11

Uranium kg 1.95E-08

Crude oil kg 7.83E-03

Natural Gas m^3 2.20E-02

Hard Coal kg 4.21E-03

Brown coal (Lignite) kg 9.41E-04

Fossil energy MJ 2.93E-04

CO2 kg 4.11E+00

CH4 kg 1.14E+00

CCl4 kg 0.00E+00

N2O kg 1.14E-06

SO2 kg 1.06E-02

HCl kg 1.06E-04

HF kg 7.81E-06

NOx kg 5.92E-03

NH3 kg 3.42E-06

PO4 (-3) kg 8.71E-04

P kg 1.62E-06

NOx kg 1.10E-03

NH3 kg 6.37E-07

NO3- kg 5.35E-07

N kg 1.71E-08

COD kg 2.04E-05

Functional Unit

one sold ticket 3.53E-02 5.25E+00 1.66E-02 1.99E-03

one sold ticket*SEK 9.18E-05 1.37E-02 4.33E-05 5.19E-06

one sold ticket*Real price 2.14E-05 3.18E-03 1.01E-05 1.21E-06

one sold ticket*hour 1.18E-02 1.75E+00 5.54E-03 6.65E-04

Acidification [kg 

SO2eqv/(one sold 

ticket]

Eutrophication [kg 

PO43-eqv/(one sold 

ticket]
Décor

Characterisation 

indicators  - Unit as 

we calculated in 

before -->    

Resources used [kg 

Sbeqv/(one sold 

ticket]

Global warming 

(time horizon of 

100years) [kg CO2 

eqv/(one sold 

ticket)]

Eutrophication [kg 

PO43-

eqv/(functional 

unit)]

Décor
Resources used [kg 

Sbeqv/(functional 

unit)]

Global warming 

(time horizon of 

100years) [kg CO2 

eqv/(functional 

unit)]

Acidification [kg 

SO2eqv/(functional 

unit)]

Resources used (Data from  Hitch 

Hiker´s guide to LCA)

Emissions - Acidification (Data from  

Hitch Hiker´s guide to LCA)

Emissions - Global Warming 100 years 

(New data from IPCC 2007)

Emissions - Eutrophication (Data from  

Hitch Hiker´s guide to LCA)

Aluminum ore (Bauxite) kg 3.98E-13

Crude oil kg 1.80E-04

Natural Gas m^3 4.62E-06

Fossil energy MJ 3.15E-04

CO2 kg 1.26E-01

CH4 kg 9.45E-02

N2O kg 5.83E-02

SO2 kg 1.47E-04

NOx kg 6.01E-04

NH3 kg 3.18E-03

P kg 5.46E-05

NOx kg 1.14E-04

NH3 kg 5.90E-04

N kg 4.90E-04

COD kg 1.44E-06

Functional Unit

one sold ticket 4.99E-04 2.79E-01 3.93E-03 1.25E-03

one sold ticket*SEK 1.30E-06 7.26E-04 1.02E-05 3.26E-06

one sold ticket*Real price 3.03E-07 1.69E-04 2.38E-06 7.58E-07

one sold ticket*hour 1.66E-04 9.30E-02 1.31E-03 4.17E-04

Emissions - Acidification (Data from  

Hitch Hiker´s guide to LCA)

Emissions - Eutrophication (Data from  

Hitch Hiker´s guide to LCA)

Restaurant

Characterisation 

indicators  - Unit as 

we calculated in 

before -->    

Resources used [kg 

Sbeqv/(one sold ticket]

Global warming 

(time horizon of 

100years) [kg CO2 

eqv/(one sold 

ticket)]

Acidification [kg 

SO2eqv/(one sold 

ticket]

Eutrophication [kg 

PO43-eqv/(one sold 

ticket]

Restaurant
Resources used [kg 

Sbeqv/(functional 

unit)]

Global warming 

(time horizon of 

100years) [kg CO2 

Acidification [kg 

SO2eqv/(functional 

unit)]

Eutrophication [kg 

PO43-

eqv/(functional 

Resources used (Data from  Hitch 

Hiker´s guide to LCA)

Emissions - Global Warming 100 years 

(New data from IPCC 2007)
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Aluminum ore (Bauxite) kg 0.00E+00

Brown coal (Lignite) kg 0.00E+00

Fossil energy MJ 2.16E-04

CO2 kg 3.40E-02

CH4 kg 8.08E-02

N2O kg 4.84E-02

SO2 kg 8.07E-05

NOx kg 1.34E-04

NH3 kg 2.84E-03

P kg 4.31E-05

NOx kg 2.37E-05

NH3 kg 5.27E-04

N kg 3.91E-04

Functional Unit

one sold ticket 2.16E-04 1.63E-01 3.06E-03 9.85E-04

one sold ticket*SEK 5.62E-07 4.25E-04 7.96E-06 2.56E-06

one sold ticket*Real price 1.31E-07 9.90E-05 1.85E-06 5.97E-07

one sold ticket*hour 7.19E-05 5.44E-02 1.02E-03 3.28E-04

Beef

Characterisation 

indicators  - Unit as 

we calculated in 

before -->    

Resources used [kg 

Sbeqv/(one sold 

ticket]

Global warming 

(time horizon of 

100years) [kg CO2 

eqv/(one sold 

ticket)]

Acidification [kg 

SO2eqv/(one sold 

ticket]

Eutrophication [kg 

PO43-eqv/(one sold 

ticket]

Eutrophication [kg 

PO43-

eqv/(functional 

Emissions - Acidification (Data from  

Hitch Hiker´s guide to LCA)

Emissions - Eutrophication (Data from  

Hitch Hiker´s guide to LCA)

Beef
Resources used [kg 

Sbeqv/(functional 

unit)]

Global warming 

(time horizon of 

100years) [kg CO2 

Acidification [kg 

SO2eqv/(functional 

unit)]

Resources used (Data from  Hitch 

Hiker´s guide to LCA)

Emissions - Global Warming 100 years 

(New data from IPCC 2007)

Aluminum ore (Bauxite) kg 0.00E+00

Brown coal (Lignite) kg 0.00E+00

Fossil energy MJ 3.97E-05

CO2 kg 7.15E-03

CH4 kg 1.15E-02

N2O kg 5.84E-03

SO2 kg 1.50E-05

NOx kg 3.77E-06

NH3 kg 2.99E-04

P kg 4.59E-06

NOx kg 5.04E-06

NH3 kg 5.62E-05

N kg 4.61E-05

Functional Unit

one sold ticket 3.97E-05 2.45E-02 3.18E-04 1.12E-04

one sold ticket*SEK 1.03E-07 6.37E-05 8.28E-07 2.92E-07

one sold ticket*Real price 2.40E-08 1.48E-05 1.93E-07 6.78E-08

one sold ticket*hour 1.32E-05 8.16E-03 1.06E-04 3.73E-05

Global warming 

(time horizon of 

100years) [kg CO2 

eqv/(one sold 

ticket)]

Milk

Characterisation 

indicators  - Unit as 

we calculated in 

before -->    

Resources used [kg 

Sbeqv/(one sold 

ticket]

Milk

Emissions - Eutrophication (Data from  

Hitch Hiker´s guide to LCA)

Emissions - Global Warming 100 years 

(New data from IPCC 2007)

Acidification [kg 

SO2eqv/(one sold 

ticket]

Eutrophication [kg 

PO43-eqv/(one sold 

ticket]

Acidification [kg 

SO2eqv/(functional 

unit)]

Eutrophication [kg 

PO43-

eqv/(functional 

Resources used [kg 

Sbeqv/(functional 

unit)]

Global warming 

(time horizon of 

100years) [kg CO2 

Emissions - Acidification (Data from  

Hitch Hiker´s guide to LCA)

Resources used (Data from  Hitch 

Hiker´s guide to LCA)

Aluminum ore (Bauxite) kg 0.00E+00

Brown coal (Lignite) kg 0.00E+00

Fossil energy MJ 3.46E-05

CO2 kg 6.77E-03

CH4 kg 5.67E-04

N2O kg 2.56E-03

SO2 kg 2.66E-05

NOx kg 3.15E-05

NH3 kg 3.27E-05

P kg 1.45E-06

NOx kg 6.06E-06

NH3 kg 5.75E-06

N kg 1.15E-05

Functional Unit

one sold ticket 3.46E-05 9.89E-03 9.08E-05 2.47E-05

one sold ticket*SEK 9.02E-08 2.58E-05 2.36E-07 6.44E-08

one sold ticket*Real price 2.10E-08 6.00E-06 5.50E-08 1.50E-08

one sold ticket*hour 1.15E-05 3.30E-03 3.03E-05 8.24E-06

Resources used [kg 

Sbeqv/(one sold 

ticket]

Global warming 

(time horizon of 

100years) [kg CO2 

eqv/(one sold 

ticket)]

Acidification [kg 

SO2eqv/(one sold 

ticket]

Eutrophication [kg 

PO43-eqv/(one sold 

ticket]
Bread

Characterisation 

indicators  - Unit as 

we calculated in 

before -->    

Global warming 

(time horizon of 

100years) [kg CO2 

Acidification [kg 

SO2eqv/(functional 

unit)]

Eutrophication [kg 

PO43-

eqv/(functional 

Bread
Resources used [kg 

Sbeqv/(functional 

unit)]

Emissions - Eutrophication (Data from  

Hitch Hiker´s guide to LCA)

Emissions - Acidification (Data from  

Hitch Hiker´s guide to LCA)

Emissions - Global Warming 100 years 

(New data from IPCC 2007)

Resources used (Data from  Hitch 

Hiker´s guide to LCA)
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Aluminum ore (Bauxite) kg 0.00E+00

Brown coal (Lignite) kg 0.00E+00

Fossil energy MJ 4.97E-06

CO2 kg 9.51E-04

CH4 kg 1.04E-04

N2O kg 4.09E-04

SO2 kg 2.68E-06

NOx kg 5.39E-06

NH3 kg 3.16E-06

P kg 3.98E-07

NOx kg 9.87E-07

NH3 kg 5.98E-07

N kg 1.12E-05

Functional Unit

one sold ticket 4.97E-06 1.46E-03 1.12E-05 1.31E-05

one sold ticket*SEK 1.29E-08 3.81E-06 2.92E-08 3.42E-08

one sold ticket*Real price 3.01E-09 8.87E-07 6.80E-09 7.96E-09

one sold ticket*hour 1.66E-06 4.88E-04 3.74E-06 4.38E-06

Eutrophication 

[kg PO43-

eqv/(functional 

Potatoes
Resources used [kg 

Sbeqv/(functional 

unit)]

Global warming 

(time horizon of 

100years) [kg CO2 

Acidification [kg 

SO2eqv/(functional 

unit)]

Characterisation 

indicators  - Unit as 

we calculated in 

before -->    

Resources used [kg 

Sbeqv/(one sold 

ticket]

Global warming 

(time horizon of 

100years) [kg CO2 

eqv/(one sold 

ticket)]

Acidification [kg 

SO2eqv/(one sold 

ticket]

Eutrophication 

[kg PO43-

eqv/(one sold 

ticket]

Potatoes

Emissions - Eutrophication (Data from  

Hitch Hiker´s guide to LCA)

Emissions - Acidification (Data from  

Hitch Hiker´s guide to LCA)

Emissions - Global Warming 100 years 

(New data from IPCC 2007)

Resources used (Data from  Hitch 

Hiker´s guide to LCA)

Aluminum ore (Bauxite) kg 0.00E+00

Brown coal (Lignite) kg 0.00E+00

Fossil energy MJ 2.03E-05

CO2 kg 3.58E-03

CH4 kg 8.20E-05

N2O kg 1.12E-03

SO2 kg 8.23E-06

NOx kg 1.21E-05

NH3 kg 2.24E-06

P kg 5.62E-07

NOx kg 2.15E-06

NH3 kg 4.60E-07

N kg 2.94E-05

Functional Unit

one sold ticket 2.03E-05 4.79E-03 2.25E-05 3.26E-05

one sold ticket*SEK 5.28E-08 1.25E-05 5.87E-08 8.49E-08

one sold ticket*Real price 1.23E-08 2.90E-06 1.37E-08 1.98E-08

one sold ticket*hour 6.76E-06 1.60E-03 7.51E-06 1.09E-05

Resources used [kg 

Sbeqv/(one sold 

ticket]

Salad

Emissions - Eutrophication (Data from  

Hitch Hiker´s guide to LCA)

Emissions - Acidification (Data from  

Hitch Hiker´s guide to LCA)

Resources used [kg 

Sbeqv/(functional 

unit)]

Global warming 

(time horizon of 

100years) [kg CO2 

Acidification [kg 

SO2eqv/(functional 

unit)]

Eutrophication [kg 

PO43-

eqv/(functional 

Eutrophication [kg 

PO43-eqv/(one sold 

ticket]

Resources used (Data from  Hitch 

Hiker´s guide to LCA)

Emissions - Global Warming 100 years 

(New data from IPCC 2007)

Global warming 

(time horizon of 

100years) [kg CO2 

eqv/(one sold 

ticket)]

Acidification [kg 

SO2eqv/(one sold 

ticket]
Salad

Characterisation 

indicators  - Unit as 

we calculated in 

before -->    

Aluminum ore (Bauxite) kg 3.98E-13

Crude oil kg 9.00E-06

Natural Gas m^3 4.62E-06

Hard Coal kg 0.00E+00

Brown coal (Lignite) kg 0.00E+00

Fossil energy MJ 0.00E+00

CO2 kg 4.47E-02

CH4 kg 1.45E-03

CCl4 kg 0.00E+00

N2O kg 0.00E+00

Functional Unit

one sold ticket 1.36E-05 4.61E-02

one sold ticket*SEK 3.55E-08 1.20E-04

one sold ticket*Real price 8.26E-09 2.79E-05

one sold ticket*hour 4.54E-06 1.54E-02

Emissions - Global Warming 100 years 

(New data from IPCC 2007)

Wine
Resources used [kg 

Sbeqv/(functional unit)]

Global warming (time horizon 

of 100years) [kg CO2 

eqv/(functional unit)]

Wine

Characterisation 

indicators  - Unit as 

we calculated in 

before -->    

Resources used (Data from  Hitch 

Hiker´s guide to LCA)

Resources used [kg 

Sbeqv/(one sold ticket]

Global warming (time horizon 

of 100years) [kg CO2 eqv/(one 

sold ticket)]
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CO2 kg 2.56E-03

CH4 kg 0.00E+00

N2O kg 0.00E+00

SO2 kg 6.81E-06

NOx kg 3.12E-06

NH3 kg 0.00E+00

P kg 4.54E-06

NH3 kg 7.16E-08

N kg 1.10E-06

COD kg 1.44E-06

Functional Unit

one sold ticket 2.56E-03 9.93E-06 7.15E-06

one sold ticket*SEK 6.66E-06 2.59E-08 1.86E-08

one sold ticket*Real price 1.55E-06 6.02E-09 4.33E-09

one sold ticket*hour 8.52E-04 3.31E-06 2.38E-06

Acidification [kg 

SO2eqv/(one sold 

ticket]

Eutrophication [kg 

PO43-eqv/(one sold 

ticket]
Beer

Characterisation 

indicators  - Unit as 

we calculated in 

before -->    

Global warming 

(time horizon of 

100years) [kg CO2 

eqv/(one sold 

ticket)]

Global warming 

(time horizon of 

100years) [kg CO2 

Acidification [kg 

SO2eqv/(functional 

unit)]

Eutrophication [kg 

PO43-

eqv/(functional 

Beer

Emissions - Global Warming 100 years 

(New data from IPCC 2007)

Emissions - Acidification (Data from  

Hitch Hiker´s guide to LCA)

Emissions - Eutrophication (Data from  

Hitch Hiker´s guide to LCA)

Aluminum ore (Bauxite) kg 0.00E+00

Crude oil kg 1.35E-07

Natural Gas m^3 0.00E+00

CO2 kg 9.48E-04

CH4 kg 2.49E-06

N2O kg 1.78E-06

SO2 kg 1.20E-06

NOx kg 7.27E-06

NH3 kg 0.00E+00

PO4 (-3) kg 0.00E+00

H3PO4 kg 0.00E+00

NOx kg 1.35E-06

Functional Unit

one sold ticket 1.35E-07 9.52E-04 8.48E-06 1.35E-06

one sold ticket*SEK 3.52E-10 2.48E-06 2.21E-08 3.52E-09

one sold ticket*Real price 8.19E-11 5.77E-07 5.14E-09 8.19E-10

one sold ticket*hour 4.50E-08 3.17E-04 2.83E-06 4.50E-07

Rice

Characterisation 

indicators  - Unit as 

we calculated in 

before -->    

Resources used [kg 

Sbeqv/(one sold 

ticket]

Resources used [kg 

Sbeqv/(functional 

unit)]

Global warming 

(time horizon of 

100years) [kg CO2 

Acidification [kg 

SO2eqv/(functional 

unit)]

Eutrophication [kg 

PO43-

eqv/(functional 

Rice

Resources used (Data from  Hitch 

Hiker´s guide to LCA)

Emissions - Global Warming 100 years 

(New data from IPCC 2007)

Emissions - Acidification (Data from  

Hitch Hiker´s guide to LCA)

Global warming 

(time horizon of 

100years) [kg CO2 

eqv/(one sold 

ticket)]

Acidification [kg 

SO2eqv/(one sold 

ticket]

Eutrophication [kg 

PO43-eqv/(one sold 

ticket]

Emissions - Eutrophication (Data from  

Hitch Hiker´s guide to LCA)

Aluminum ore (Bauxite) kg 0.00E+00

Crude oil kg 1.70E-04

Fossil energy MJ 0.00E+00

CO2 kg 2.54E-02

CH4 kg 0.00E+00

N2O kg 0.00E+00

SO2 kg 5.52E-06

NOx kg 4.04E-04

NH3 kg 0.00E+00

PO4 (-3) kg 0.00E+00

H3PO4 kg 0.00E+00

NOx kg 7.51E-05

Functional Unit

one sold ticket 1.70E-04 2.54E-02 4.10E-04 7.51E-05

one sold ticket*SEK 4.44E-07 6.61E-05 1.07E-06 1.95E-07

one sold ticket*Real price 1.03E-07 1.54E-05 2.48E-07 4.55E-08

one sold ticket*hour 5.68E-05 8.46E-03 1.37E-04 2.50E-05

Resources used [kg 

Sbeqv/(one sold 

ticket]

Global warming 

(time horizon of 

100years) [kg CO2 

eqv/(one sold 

ticket)]

Global warming 

(time horizon of 

100years) [kg CO2 

Acidification [kg 

SO2eqv/(functional 

unit)]

Eutrophication [kg 

PO43-

eqv/(functional 

Fish
Resources used [kg 

Sbeqv/(functional 

unit)]

Acidification [kg 

SO2eqv/(one sold 

ticket]

Eutrophication [kg 

PO43-eqv/(one sold 

ticket]
Fish

Characterisation 

indicators  - Unit as 

we calculated in 

before -->    

Resources used (Data from  Hitch 

Hiker´s guide to LCA)

Emissions - Global Warming 100 years 

(New data from IPCC 2007)

Emissions - Acidification (Data from  

Hitch Hiker´s guide to LCA)

Emissions - Eutrophication (Data from  

Hitch Hiker´s guide to LCA)


