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Abstract 
Due to the escalating environmental debate, the interest and investments in new and green fuel 

alternatives have never been larger. However, concerns have increased over the effects that the 

production of biofuels might have, both on the environment and on social issues. For example, there 

are reports of slave-like working conditions in the Brazilian sugarcane fields and the link between 

biofuel production and increasing world food prices are given much space in the media. The question 

now is how to get a full picture of the effects and to be able to compare different fuel alternatives. 

There are methods for analyzing and comparing the life cycles of products, both environmentally and 

economically, but until now there has not been a proper methodology to perform a social 

assessment. However, a task force initiated under the UNEP/SETAC Life Cycle Initiative has now 

developed a code of practice for guidance in this area that was planned to be released in January 

2009. 

 

The purpose of this master’s thesis is to describe the UNEP/SETAC Code of Practice for social and 

socio-economical LCA and to investigate how to use the Code of Practice when assessing ethanol, 

biodiesel and biogas. The aim of the thesis is to decide upon the applicability of the UNEP/SETAC 

Code of Practice in its current state when conducted on biofuels by an outside practitioner.  

 

The research presented in this thesis consists of an initial literature review in order to increase the 

knowledge of sustainability, biofuels and life cycle assessment in general, and to analyse the 

UNEP/SETAC Code of Practice in particular. This thorough review is followed by a case study based on 

the knowledge and results from the preceding chapters. In this case study, the guidelines in the Code 

of Practice were followed and a hotspot assessment of the three biofuels was performed in order to 

gain a deeper understanding on how the code works and to get a perception of the user friendliness.  

The case study investigated the social implications surrounding the production of ethanol, biodiesel 

and biogas and, after extensive data collection, assessment and interpretation, it was concluded that 

the biofuel with the least social impact is biogas. During the social life cycle assessment it was clear 

that even though there was a successful assessment with an evident result, the Code of Practice 

needs more fine tuning in order to be successful when comparing different products. Furthermore, it 

was concluded that a company-specific assessment would be easier to conduct, instead of this type 

of generic study, since social issues are strongly linked to the performance of the company 

management. The thesis also provides suggestions on how to enhance the usefulness of the Code of 

Practice. Means must be found to circumvent the large influence of the practitioners’ subjectivity. 

Suggestions for achieving this are, for example, developing a universal set of indicators, databases for 

social aspects, and well functioning characterization models.  

  



 
 

  



 
 

Summary in Swedish 
Med bakgrund i den växande miljödebatten har intresset för nya och gröna bränslen aldrig varit 

större. Däremot har en ökande oro för de nya biobränslenas negativa konsekvenser uppstått, både 

då det gäller miljömässiga, men nu även sociala effekter. Det har rapporterats om slavliknande 

arbetsförhållanden på de brasilianska sockerrörsfälten och det eventuella sambandet mellan 

biobränslen och världens matpriser har givits stort utrymme i media. Den stora frågan nu är hur man 

kan uppnå en samlad överblick över alla tänkbara negativa och positiva effekter, och hur man kan 

jämföra dessa för olika bränslealternativ. Sedan tidigare finns det metoder där man kan bedöma 

olika produkters livscykler, både ur ett miljömässigt och ett kostnadsmässigt perspektiv. Däremot har 

det tidigare inte funnits någon accepterad metod för bedömningen av en produkts sociala påverkan, 

vilket är nödvändigt för att kunna göra ett utlåtande om huruvida en produkt är hållbar eller ej . Men 

nu har en arbetsgrupp under UNEP/SETACs livscykelinitiativ utvecklat riktlinjer för bedömning av en 

produkts sociala påverkan genom hela livscykeln som släpps i januari 2009.  

Syftet med examensarbetet är att beskriva UNEP/SETACs riktlinjer och undersöka om dessa går att 

använda för att bedöma biobränslena etanol, biodiesel och biogas. Målet med examensarbetet är att 

ge ett utlåtande om användbarheten hos de nya riktlinjerna för sociala livscykelanalyser då de 

används av en ny och oinsatt utövare. 

Forskningen som presenteras i detta examensarbete består av en inledande litteraturstudie som 

gjordes för att öka kunskaperna inom områdena hållbarhet, biobränslen och livscykelanalys i 

allmänhet, och för att kunna analysera UNEP/SETACs riktlinjer för hur sociala livscykelanalyser ska 

utföras. Denna litteraturstudie följdes av en fallstudie som baserades på kunskaperna vi införskaffat, 

samt de resultat och slutsatser som kunde dras från de analyserade riktlinjerna. I denna fallstudie 

följdes instruktionerna för hur en social livscykelanalys bör göras och en utvärdering av etanol, 

biodiesel och biogas utfördes för att hitta var de största sociala problemen eller möjligheterna finns. 

Denna fallstudie gjordes för att få en djupare förståelse för hur riktlinjerna fungerar samt för att testa 

användarvänligheten av dem.  

Fallstudien undersökte de sociala problem som omger framställandet av etanol, biodiesel och biogas, 

och efter en omfattande datainsamling som följdes av en utvärdering och tolkning av datamaterialet 

blev slutsatsen att det biobränsle som har mest positiv social påverkan i sin helhet är biogas. Under 

den sociala livscykelanalysen blev det tydligt att riktlinjerna behöver finjusteras för att fungera 

optimalt när en jämförelse av olika produkter skall göras, även om analysen gav ett tydligt resultat. 

Vidare kunde slutsatsen dras att det är enklare att göra en företagsspecifik analys eftersom social 

påverkan är så starkt kopplat till styrningen av organisationen. Uppsatsen visar på förslag till hur 

riktlinjerna skulle kunna ändras för att bli mer användbara, särskilt hur problemet med utövarens 

subjektivitet skall hanteras. Några exempel på hur detta skulle kunna uppnås är genom att ta fram en 

grupp allmängiltiga indikatorer, skapa databaser för sociala aspekter samt utveckla mer väl 

fungerande karakteriseringsmodeller.  

   



 
 

  



 
 

Abbrevations 
 

eLCA: Environmental Life Cycle Assessment 

GRI: Global Reporting Initiative 

LCA: Life Cycle Assessment 

LCC: Life Cycle Costing 

LCI: Life Cycle Inventory 

LCIA: Life Cycle Impact Assessment 

NGO: Non Governmental Organization 

sLCA: Socio-economic Life Cycle Assessment 

sLCIA: Socio-economic Life Cycle Impact Assessment 

SETAC: Society for Environmental Toxicology and Chemistry 

UN: United Nations 

UNEP: United Nations Environment Programme 
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1 Introduction 

This first chapter aims to answer  why this master’s thesis has been written. Below, the background of 

the topic is described, leading to a discussion of the essential problem. The purpose and aim of the 

thesis are stated, followed by a descriptive figure of the structure of this report.  

1.1 Background 
Despite the escalating environmental debate, the transport sector is still growing at the same time as 

the costs for transportation are rising, and therefore the interest and investments in alternative fuels 

are greater than ever. Now, however, some of the alternative fuels have been target for the 

environmental debate. For example, the results of a recent study published in Science showed that 

biofuels from switchgrass, if grown on U.S. corn lands, could increase green house emissions by 50% 

over a period of 30 years (Searchinger, et al., 2008). Due to more complex value-chains, there is an 

increasing demand for well-developed assessment methodologies for determining the best fuel 

alternative. 

 

The mounting interest in biofuels has also started a debate on the effects these fuels may have on 

society. One hot topic in the biofuel debate is the working conditions of Brazil’s sugarcane cutters, 

where parallels have been drawn to the slaves in the 17th century (Jönsson, 2007). Another issue is 

that, according to the World Bank, there is a strong link between high world food prices, the hunger 

crisis in third world countries and the production of biofuels from feedstock such as soybeans and 

corn (Mitchell, 2008). In June 2008, the United Nations held a food conference on this matter where 

they called for further in-depth studies of biofuels to ensure a sustainable production and use (FAO, 

2008). The question now is how to assess and compare different fuels, not just from an 

environmental or economic point of view, but also socially in order to find the most sustainable 

alternative. In a newly released public opinion poll made by the Swedish organization SIFO the results 

where striking: 86 percent of the Swedes want their biofuels to be responsibly produced and 

consider both the environmental and social impacts of the production as important factors. Seventy-

seven percent do not believe that this is the case in today’s production (WWF, 2008).  

 

At this point, there exists no standard for social life cycle assessment, not just for biofuels, but for 

any product or service. Therefore, a general methodology is needed similar to those for 

environmental LCA and Life Cycle Costing that addresses the social pillar of sustainable development. 

For many years, researchers have been trying to develop a proper methodology for so-called social 

life cycle assessment or sLCA. The developers have chosen varied approaches to address the 

difficulties, which have lead to a broad range of names, definitions and methodologies 

(Grieβhammer, et al., 2006). In 2004, many of these developers joined together in a task force 

initiated under the UNEP/SETAC Life Cycle Initiative to work on the idea of integration of social 

criteria into LCA and is now developing a code of practice for guidance in this area    

1.2 Problem Discussion 
During the writing of this master’s thesis, the UNEP/SETAC Code of Practice was on its fifth draft and 

it was planned to be released in January 2009. However, the task force does not consider the 

methodology to be complete and final by this edition, but expects more detailing and fine-tuning 

based on practitioners’ experiences. For that reason, they call for practitioners to conduct case 
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studies and further methodological discussions that will help to improve the practice (Mazjin, 2008). 

Therefore, the question posed in this thesis is whether this code of practice is applicable on a product 

like a biofuel, and what problems and hurdles may arise in the use of the methodology by an outside 

practitioner.  

1.3 Research Purpose and Aim 
The purpose of this master’s thesis is to describe the UNEP/SETAC Code of Conduct for social-

economical LCA and conduct a case study based on the model. The product chosen for this case 

study is biofuels since, as discussed above, this product is relatively controversial and contemporary.  

 

The aim of the thesis is to decide upon the applicability of the UNEP/SETAC Code of Practice in its 

current state when conducted on biofuels by an outside practitioner, and to locate difficulties and 

areas of possible improvements. The aim of this study is not to provide a recommendation on the 

most suitable biofuel alternative. However, the evaluation of the methodology will provide a result of 

which biofuel is better out of a social point of view.     

 

In order to fulfill the stated purpose and aim, the following research questions are to be answered: 

 

 What cornerstones is the UNEP/SETAC sLCA model based on, and what adjustments have 

been made from an environmental LCA? 

 How well does the model work when socially assessing the life cycle of the biofuels ethanol, 

biodiesel and biogas? 

1.4 Delimitations 
Since this study is focusing on testing the Code of Practice rather than the results of the assessments 

performed, the fuels chosen for this study are of less importance. Because there are more 

documented data concerning “first generation” biofuels, the project will focus on these even though, 

in a larger context, a study of the next generation biofuels might have been of greater interest.  

 

This study will reflect the current Swedish biofuel usage; therefore, the testing of the methodology 

will be conducted on ethanol, biodiesel and biogas. These are the most commonly used biofuels for 

transportation in Sweden. Furthermore, the feedstock and the geographical production locations of 

the fuels considered will also reflect the usage in Sweden. This implies Brazilian sugarcane for 

ethanol, Swedish rapeseed oil for biodiesel and local manure and sewage sludge for biogas. 

 

The resources of this study also puts limitations on the data used in the social-economical life cycle 

assessment; therefore, generic data will be used instead of site-specific data. Since most social issues 

occur before the fuel is put in the tank, the life cycle assessments performed will mainly cover the 

social effects from feedstock cultivation to the pump. 

1.5 Thesis Structure 
As said before, the main purpose of this master’s thesis is to evaluate the UNEP/SETAC Code of 

Practice, and to see how well it applies on the product biofuels. By doing this, two separate topics, 

social life cycle assessment and biofuels, are combined in one case study. The literature review in this 

report, therefore, aims at describing these two subjects and emphasizing the strong linkage they 

both have to the overlying concept of sustainable development. Before the case study is carried out, 



 Introduction   

3 
 

the UNEP/SETAC guidelines are summarised and analysed in regard to the differences and additions 

made from the established environmental LCA methodology. While performing the case study, it is 

anticipated to encounter further differences as well as difficulties, which will contribute to the results 

of this thesis. From these results, the conclusions will be drawn of the usability and applicability of 

the UNEP/SETAC social-economical Code of Practice. This methodology will be discussed further in 

the following chapter.  

 

Figure 1. Thesis structure. Authors’ own illustration. 
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2 Research Design  
In this chapter, some research options and the chosen ones for the planned research are discussed. 

Areas such as research purpose, research approach and research strategy are presented. 

Furthermore, the data collection is described and, finally, the quality of the research design is 

discussed.  

2.1 Research Purpose  
A research may be classified based on its purpose, and there are three different purposes for doing a 

research: to explore, to explain or to describe a phenomenon of interest. An exploratory study is 

done to investigate a phenomenon that is little understood, to discover possible important 

categories of meaning and to create hypotheses for further studies. A descriptive study aims to 

document and describe the phenomenon of interest, so both the descriptive and the exploratory 

studies can be said to try to explain and describe complex circumstances that are not yet covered in 

literature. The third purpose of a research is explanatory, in which the researcher tries to show 

relationships between certain events and the meaning of these events (Marshall & Rossman, 2006. 

 

The purpose of this master’s thesis is mostly descriptive, but partly also exploratory since little or no 

literature can be found that covers the issues related to the social aspects when assessing biofuels. 

There are not yet any case studies that cover the UNEP/SETAC model assessing biofuels which is the 

purpose with this research, along with the purpose of describing and evaluating the model itself. The 

focus in the studied literature either deals with the social aspects of the production of biofuels, or 

how to make a social life cycle assessment in general, not a combination of the two.  

2.2. Research Approach 
When approaching a problem to seek for answers, there are some issues that need to be regarded in 

order to perform successful research. The first issue deals with the question of methodological 

choices; which one fits the study – induction, deduction or abduction? The second choice is whether 

a qualitative or a quantitative study is preferable.  

2.2.1 Induction, Deduction and Abduction 

When discussing methodological choices, one can distinguish between induction, deduction and 

abduction. Applying an inductive method means that the researcher draws conclusions and makes 

generalizations from a specific case. This method’s main shortcoming is that a general rule is 

developed from a limited number of observations, and can therefore result in incorrect conclusions. 

When conducting deductive research, the researcher instead begins with some kind of hypothesis 

and then the purpose of the research is to test this hypothesis. A deductive study will only show if 

the assumption can be related to a conclusion; the assumption itself is not tested. This is the 

shortcoming of a deductive study, since the approach establishes the rule instead of explaining it. 

Abduction can be seen as a combination of the two, since the empirical application is developed and 

the theory adjusted during the research process. The abductive method starts with empirical facts, 

but also makes use of a conceptual theoretical framework and is therefore closer to deduction than 

to induction (Molander, 1988).    
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In this master’s thesis, the research is founded by an interest to explore the subject social life cycle 

assessment, which is not yet satisfactorily covered in literature, and then to evaluate and test if the 

sLCA methodology by UNEP/SETAC can be applied on certain biofuels. A thorough literature review 

has been done to gain a deeper knowledge, and the sLCA method has been tested. Therefore, the 

authors believe that an abductive approach is best suited.  

2.2.2 Qualitative and Quantitative 

According to Hartman (1998), one can distinguish between quantitative and qualitative studies. 

When conducting a quantitative study, numerical relationships between certain occasions are 

evaluated and the questions to be answered are “how much?” or “how many?”. To be able to 

answer this, however, a classification needs to be done as well in order to decide what to measure 

(Hartman, 1998). When conducting a quantitative research, the researcher gathers empirical data 

and presents the result statistically. A quantitative method is therefore usually applied when 

studying a large population and its behavior (Nationalencyklopedin, a, 2008).  

When conducting a qualitative research, on the other hand, the researcher is interested in the 

complexity of the social interactions that take place in daily life and are also a part of it ((Marshall & 

Rossman, 2006), (Nationalencyklopedin, b, 2008)). Therefore, a qualitative research takes place in 

natural settings rather than laboratories, and multiple methods are used for exploring a topic. Some 

additional criterions that characterise a qualitative research are that it focuses on context, is 

emergent rather than tightly prefigured and, finally, it is fundamentally interpretive (Marshall & 

Rossman, 2006). In a qualitative study the research process is either an analytical induction or 

grounded theory and they both consist of three main phases: planning, gathering of data and 

analysis. Analytical induction implies that the researcher, during the data gathering, avoids analyzing 

the data so that the researcher does not, consciously or unconsciously, influence the people 

observed or interviewed. Only after all relevant data has been gathered, the researcher can start to 

analyse it. In grounded theory on the other hand, data is gathered and analysed at the same time. 

The advantages of this approach is that information that is not useful for the research can be avoided 

(Hartman, 1998).  

This master’s thesis does not explore any numerical correlations, but it aims to find out how well the 

UNEP/SETAC sLCA model is functioning for a social assessment of biofuels, in this case, the fuels 

ethanol, biogas and biodiesel. Several methods have been used for exploring the topic, and since we 

believe that this is a qualitative study, we have chosen the process of grounded theory.  

2.3. Research Strategy 
According to Yin (2003), there are five research strategies that can be adopted when collecting and 

analyzing data, and they all have their advantages and disadvantages. Along with them, there are 

three conditions that decide which one is best suited to use, and in table 1 the three conditions 

together with the five different strategies are presented. All of the strategies can be used for 

descriptive, exploratory and explanatory studies. Even though every strategy has its own distinctive 

characteristics, there are no sharp boundaries between the strategies and when to use them since 

there are overlaps. Therefore, one can see the strategies and conditions as guidelines to find the 

strategy that is best suited for the research (Yin, 2003).  
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Table 1. Criterions for selecting the appropriate research strategy according to Yin (2003) 

Strategy Form of Research 

Question 

Requires Control of 

Behavioral Events? 

Focuses on 

Contemporary Events? 

Experiment  How, why? Yes Yes 

Survey Who, what, where, 

how many, how much? 

No Yes 

Archival Analysis Who, what, where, 

how many, how much? 

No Yes/No 

History How, why? No No 

Case Study How, why? No Yes 

  

The first criterion is what kind of research questions are stated in the purpose, and in this research 

the authors focus on the forms “what” and “how”, which can be seen in table 2. According to Yin 

(2003), the researcher can choose from all of the above presented strategies. Nevertheless, since this 

study focuses on contemporary events, along with the fact that the study is partly descriptive, the 

authors believe that a premising archival analysis followed by a case study is the best strategy to 

fulfill the purpose of this master’s thesis. Furthermore, the premising analysis is more of a literature 

review than an archival analysis, since only literature and papers that have been published recently 

have been used in the theoretical framework.  

Table 2. The stated research questions and the selected strategies to fulfill the purpose of the study. 

Stated Research Question  Selected Strategy  

What cornerstones is the UNEP/SETAC sLCA 

model based on, and what adjustments have 

been made from an environmental LCA? 

Archival Study (Literature Review)  

How well does the model work when socially 

assessing the life cycle of the biofuels ethanol, 

biodiesel and biogas? 

Case Study  

 

The first research question is answered in chapter 4, and shall be seen as a result as well as theory 

that will be used in the subsequent chapters.  

2.4 Data Collection  
The data collection is an important aspect for any type of research study, since inaccurate data can 

impact the results of the study. This study was initiated by a thorough literature review followed by a 

case study where several data collection methods were used. During the literature review, an 

extensive amount of scientific journals, peer-reviewed articles, reports, books, and newspapers were 

read and analysed before the subsequent case study. Yin (2003) discusses mainly six sources of 

evidence when conducting a case study: documentation, archival records, interviews, direct 

observations, participant-observation and physical artefacts. They all have different strengths and 

weaknesses – no single source has a complete advantage over another – and a good case study uses 

several. 

In this case study, documentation such as articles from journals, newspapers, and web sites was 

extensively used. There was always an issue to determine the objectivity of the documents since the 
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studied area has polarised stakeholder groups. Archival records, such as data from the Human 

Development Index and Corruption Perceptions Index, have also been used. Interviews have been 

conducted with, among others, the Swedish Gas Agency, SEKAB (a Swedish ethanol importer) and 

the Swedish Society for Nature Conservation.  

2.5 Research Design Quality   
Yin (2003) states that there are four tests that need to be done when conducting a case study to 

judge the quality of the research design, namely construct validity, internal validity, external validity 

and finally reliability. Internal validity is only a concern when doing explanatory case studies and, 

since this case study is not an explanatory study, the internal validity is not relevant.  

The first test is construct validity, which aims to establish correct measures for the concepts that are 

studied. This can be met by using multiple sources of evidence, establishing a chain of evidence, and 

having key informants review drafts of the case study report (Yin, 2003). In the case study of this 

research, several sources of evidence have been used, mainly document studies and interviews, in 

order to affect the construct validity positively. This use of several sources of data, called data 

triangulation, has been of importance in the case study due to polarised opinions among the authors 

and the persons interviewed. Since the research approach is founded on abduction, there is a 

possibility to establish a chain of evidence. The chain of evidence may also be supported by a clear 

description of the research, from stated research questions to the conclusions of the study. This is 

something that the authors believe has been done in this case study, and that has affected the 

reliability positively.   

External validity deals with the problem of knowing if the findings of the study are generalisable 

beyond the performed case study. This implies that analytical generalization has to be used, which 

means that some of the results of the case study are generalised to some broader theory. This  

demands that the theory is tested by using the results in other case studies where the theory states 

that the same things will occur again (Yin, 2003). Due to the subjectivity in this type of assessment, 

the external validity might be an issue, and this will be discussed further in chapter 7.3. 

Reliability demonstrates that the operations of a study, such as data collection, can be repeated with 

the same results if a later investigator conducts the same case study again, and the goal of this final 

test is to minimise the biases and errors. To affect the reliability positively, Yin (2003) suggests that 

the researcher uses a case study protocol and that a case study database is constructed. In this study, 

a database with all information regarding the life cycles of the three biofuels was established to 

increase transparency and affect the reliability positively.  
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3 Literature Review  
This chapter will explain some of the concepts evolving around the two areas concerned in this thesis, 

namely life cycle assessment and biofuels. It will discuss the concepts leading up to the need for a 

method for social life cycle assessment, as well as the need for more sustainable fuel alternatives. 

Since these two areas originate from an idea that in many ways are central in today’s society, the 

literature review will start by explaining the concept of sustainable development.  

3.1 Sustainable Development 
Sustainable development is a term that became widely recognised in 1987 through Our Common 

Future, a report by the Brundtland Commission. This commission, formally known as the World 

Commission on Environment and Development (WCED), was initiated by the UN to address the 

increasing environmental problems likely caused by economic and social development. The 

participants of the commission agreed on what now is the most commonly used definition of 

sustainable development.  

"Sustainable development is development that meets the needs of the present without compromising 

the ability of future generations to meet their own needs." (WCED, 1987) 

Since this is a broad and general definition, attempts have been made to narrow it. The UN has 

therefore stressed the need for a balanced approach to obtain sustainable development. They say 

that sustainable development rests on three pillars; social, economic and environmental, and since 

these are mutually supportive, neglecting one of them would lead to a collapse of the other pillars 

(UNEP, 2002). Some focus mostly on the environmental aspects, while others choose to concretise it 

when expanding it even broader than the UN. An example of this is the so-called 4D interpretation. 

Here, sustainable development includes social, economic, environmental and also cultural 

dimensions (Zicmane, 2004).    

In this report, we choose to use the definition of the UN and their idea of balancing social, economic 

and environmental aspects (UNEP, 2002).  

3.1.1 The social pillar of sustainable development 

Since this report focuses on the social aspect of sustainable development, a short introduction to the 

subject is of interest. The term social relates to human society and its members (Wordreference.com, 

2008) so, by adding this to the concept of sustainable development, there arises a question of equity. 

In basic terms, in order to achieve social sustainability, this requires an end to poverty, a fair 

distribution of new benefits of development, and that dignity for human life is ensured. This implies 

including more than just meeting the basic human needs such as the right to health care, education 

and housing (Dömling, 2002). Additional issues to be covered are aspects such as employment rates, 

equal opportunities, equal treatment of gender and political participation.  

As said before, this dimension is only one of three pillars of sustainable development, and needs to 

be incorporated with the other two in order to achieve the goal of sustainability (UNEP, 2002). If we 

dare to draw this as far as global sustainable development, these social considerations need to be 

incorporated in all areas of human activity, which include the areas of logistics and transportation. 
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3.1.2 The emergence of sustainable development as a business practice  

Sustainability as a business practice goes a long way back and started when philanthropic 

businessmen in the 1800s took a more sustainable approach towards their employees, the 

environment and the society that they operated in. These men were the forerunners of what we 

today call corporate social responsibility (CSR), which is a concept that refers to the “responsibility” 

that companies can adopt to contribute to a sustainable development. CSR is a part of the business 

strategy that has gained prominence during the past years. One could say that it was a series of 

events during the 80s and 90s that where excellent examples of corporate misgovernance that 

created a need for more transparency in the business operations and forced companies to take more 

responsibility towards society and the environment (Hoskins, 2005). When adopting a CSR strategy, 

the company integrates both social and environmental concerns into their business strategy and 

their interactions with the company’s stakeholders on a voluntary basis (European Commission, 

2001).  

Since both sustainable development and CSR are difficult to define in one universal way, there are 

many definitions available , which has led to several different interpretations of the concepts and 

how to apply them in real life. This created a need for codes and guidelines to help companies 

navigate through the journey of CSR. There are numerous of codes and guidelines available today, 

but they can all be said to be based upon a couple of “key standards”. One of the most significant 

and important of these is the Universal Declaration of Human Rights (UN , 2008) that was adopted by 

the UN General Assembly in 1948 and, even though it is not legally binding, it is accepted as 

customary law in the countries that have adopted it. The particular strength of the declaration is its 

acceptance around the world as a cornerstone for human rights, and the clarity of the declaration 

also makes it just as up-to-date now as it was when it first was published more than half a century 

ago. Other key standards are the conventions of the International Labour Organization, mainly its 

four core conventions that are covering the rights of collective bargaining and freedom of 

association, the elimination of all forced and compulsory labour, the effective abolition of child 

labour and, finally, the elimination of discrimination with respect to employment and occupation 

(Leipziger, 2003).  

Based upon these key standards, several codes have emerged, some of the more well-known are the 

UN Global Compact which was initiated by Kofi Annan and launched in 2000 and targets 

environmental issues, human rights and workers rights (UN Global Compact, 2008). Two other 

management tools that are widely used are the Social Accountability 8000 which is a global standard 

designed to make workplaces more humane (SAI, 2008), and the AA1000 Assurance Standard that 

includes core assurance principles, practice and quality standards and guidelines (AccountAbility , 

2007). The AA1000 has been designed to be compatible with the Global Reporting Initiative, which is 

a framework for economic, social and environmental reporting that was created to improve the 

quality of sustainability reporting and is one of the leading reporting tools available today (GRI, 

2007).  

Today, sustainability is something that concerns more or less all businesses, and according to the 

consulting company AMR Research, sustainability is one of the most important reorientation of 

global business strategy since the dot.com- and biotech booms of the 90s (Stokes, 2008). Not only is 

the area of sustainability very cost- effective, but also inextricably linked to the current and future 

challenges of the global climate change and the anticipated low-carbon economy. By embracing 
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sustainability as a key strategic element, companies can gain not only from reduced bottom-line 

costs by more efficient energy measures and optimization of storage, logistics and waste handling, 

but also as a part of the risk- and brand management. Obviously, there are companies that are using 

sustainability practices like codes of conduct and alike only to cover up unethical business practices 

but those companies that implement sustainability as a business strategy are most probably more 

prepared for the future in global business.  

3.2 Sustainable Supply Chain Management and Logistics  
Sustainable development needs to be considered in all areas of human activity, and a major activity 

in today’s global society is the production of goods through either simple, or more extensive and 

complex supply chains spreading across the globe. 

Supply chain management (SCM) consists of firms that are collaborating to leverage a strategic 

positioning and to increase the efficiency in the value chain. The strategy is to optimise the channel 

of suppliers and is based upon information sharing and relationship management. For every 

company involved in the value chain it is based upon a strategic choice. Logistics is one of the 

operations in supply chain management, concerning the movement of inventory throughout the 

supply chain and creates value by timing and positioning (Bowersox, Closs, & Bixby Cooper, 2002). 

In recent years, the scope of supply chain and operations management has become broader due to 

the increased demand for more transparency in the corporate activities. This development is caused 

by a variety of factors, mainly due to an increased awareness among consumers and investors 

considering what type of impact economic activities have on the environment. Along with these 

considerations for the environmental issues all business are facing, a more holistic view of business 

management has emerged, where a sustainable approach to supply chain management has become 

a hot topic (New Zealand Business Council for Sustainable Development, 2003).  

 

The benefits of a sustainable supply chain are several. One of the company’s most important assets is 

its reputation and brand, and by investing in its employees, the environment and the community the 

company can attract the best people and be able to keep them. Both the market and investor appeal 

will be enhanced by a sustainable approach leading to increased sales and, at the same time, the 

efficiency will be improved, leading to lower costs. Finally, a part of a company’s risk management 

can be to do the right thing from the beginning and thereby avoid potential harmful publicity. All 

these factors are encouraging more and more companies to widen their SCM to include the 

sustainability aspect (New Zealand Business Council for Sustainable Development, 2003). 

 

Inbound and outbound logistics are central parts of the supply chain management and deals with the 

inbound delivery of raw materials and the distribution of the finished products to the market, as well 

as the return of damaged goods or reusable goods, so-called reversed logistics. Due to increasing 

energy prices and heavier emphasis on environmental issues, the questions regarding transportation 

of goods is a challenging part of the supply chain management. As said before, there will be an 

increased demand for energy from the transportation sector, and this creates a need for a balanced 

assessment of different biofuel alternatives where social dimensions are incorporated. 
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3.3 Sustainable Transportation  
Transportation is essential to supply chain management. It is also the means that brings goods and 

people to other people, and by this event creates wealth in a society. Unfortunately, transportation 

also causes a series of undesirable side effects such as air pollution and greenhouse gas (GHG) 

emissions. During the last decades, the use of energy within the transportation sector has escalated, 

and most likelythere will be no change in the demand for energy in this sector within the coming 

years. Today the transportation sector is almost entirely dependent on fossil fuels and, together with 

its rising demand for energy, it is not a sustainable solution (Swedish Energy Agency, 2008).  

Since the cost for transportation usually is a considerable part of the company expenditure, and 

today when we are and probably will be even more affected in the future by rapidly escalating oil 

prices, the importance of and interest in alternative fuels is significant (World Business Council for 

Sustainable Development, 2007). 

Alternative fuels have been seen as the solution to all the problems surrounding the transportation 

sector and its dependency on fossil fuels, and have seemed like a win-win situation concerning 

climate change. Unfortunately, this is not the case. In recent years, studies have shown that some 

biofuels might actually contribute more to climate change than gasoline and diesel, since not all 

biofuels are low-carbon fuels. At the same time, there is a growing concern that the production of 

some biofuels is unsustainable, both environmentally and socially. Therefore, now when biofuels 

have become a larger part of countries’ energy strategies, there is a need for standards and 

regulations to ensure that biofuels are indeed reducing GHG emissions and promoting a sustainable 

development (Childs Staley & Bradley, 2008).  

3.4 Biofuels 
If transportation is to be considered as sustainable, one strategy could be switching from fossil fuels 

to biofuels. As opposed to fossil fuels, biofuels are derived from recently dead biological material. 

The solid, liquid or gas fuel can be derived from almost any carbon source. However, mostly 

photosynthetic plants are used today. In order to be considered as a biofuel, it must contain at least 

80% renewable material (Worldwatch Institute, 2007).  

Even though there are large potential benefits of decreasing greenhouse gas emissions by 

substituting fossil fuels with biofuels, the latter alternative is still in general more expensive to 

produce per unit energy delivered. Therefore, assistance and investments from governments and 

institutions are needed in order to improve manufacturing and technology and thereby reduce the 

price (WBCSD, 2007).    

 “First generation” biofuels refer to fuels derived from sources containing sugar, starch, oil or animal 

fats, which can be converted using hydrolysis/ fermentation and pressing/esterification technologies. 

In OECD countries, most ethanol is produced from starch crops such as corn, wheat and barley. In 

tropical countries like Brazil, ethanol is made primarily from sugarcane. (Worldwatch Institute, 2007) 

“Second generation” biofuels refer to fuels derived from lignocellulosic biomass such as wood, tall 

grasses and forestry and crop residues. New techniques that are currently being developed would 

allow biofuel to be produced from any plant material, which would allow a significant increase in 

energy output since no parts of the feedstock would go to waste. The cellulosic biomass can also be 

grown on a much wider range of soil types and extensive root systems could help prevent soil 
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erosion as well as increase carbon storage in soil (Worldwatch Institute, 2007). The advantages are 

many and experiments on a more commercial scale are already taking place.    

As earlier mentioned, due to limited resources, this project will only cover first generation biofuels, 

even though, in a wider context, it would be interesting to perform assessments on the next 

generation biofuels.    

In Sweden, the most common biofuels are ethanol, biodiesel and biogas. From 2006 to 2007, the use 

of biofuels in the transport sector increased by over 30% to accounting for 4% of the total energy use 

in the road transport sector. In Europe, only Germany and Austria have a higher use of biofuels. 

(Swedish Energy Agency, a, 2008) Figure 2 shows the division of the biofuel usage in Sweden in the 

year of 2007.  

 

Figure 2. The biofuel usage in Sweden 2007. (Swedish Energy Agency, 2008) 

 

These three types of biofuels will be shortly presented below, and covered more in-depth in the case 

study under chapter 5.     

3.4.1 Ethanol 

The use of ethanol in the Swedish transport sector has, as in the rest of the world, increased 

remarkably during recent years. In 2007 the total use of ethanol accounted for 59% of the use of 

biofuels in Sweden (Swedish Energy Agency, b, 2008). Sugarcane is the most significant feedstock for 

the world’s ethanol production, as well as for the world’s biofuel production in total. Today, 

sugarcane is supplying more than 40% of the ethanol production, (Worldwatch Institute, 2007), and 

in Sweden the number is even higher, 80% of the ethanol used is produced from Brazilian sugarcane 

(Lindblom, 2008). There is also sugarcane production on a smaller scale in Australia, China, India, 

Indonesia, Pakistan, South Africa and Thailand (Worldwatch Institute, 2007) 

3.4.2 Biodiesel 

Biodiesel, also named alkyl-ester and often referred to as FAME (Fatty acid methyl ester), is 

manufactured from oils or fats. In Europe, the most commonly used oils are rapeseed and sunflower 

oil, while in the United States, most biodiesel is produced from soybean oil. It can also be 

manufactured from recycled cooking oil or animal fats (EPA, 2008). In 2007, biodiesel accounted for 

33% of the use of biofuels in Sweden, and low blend FAME accounted for the highest increase among 

biofuels. (Swedish Energy Agency, b, 2008) Since biodiesel has a high solving capacity, it can damage 

the engine parts if used concentrated. However, the automakers and the distributors consider it safe 
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to use a low blend of 5% biodiesel and 95% fossil diesel, and they have the right to sell this blend 

without informing the customers (Gröna Bilister, 2008).  

 Rapeseed is the dominant feedstock for biodiesel production in Europe as well as in Sweden. In 

2005, 1.4 million hectares of rapeseed were planted in Europe for biodiesel use specifically 

(Worldwatch Institute, b, 2007). 

3.4.3 Biogas 

Biogas is generated when microorganisms decompose organic material in the absence of oxygen, in a 

process called anaerobic digestion. This process occurs naturally in marshes, landfills, rice paddies or 

within the digestive system of ruminants and more or less all organic material can be used as a 

substrate. This natural process is used at biogas plants where organic material is placed or pumped 

into a completely airtight container, also called the digestion chamber, resulting in the final products 

biogas and organic residue  (The Swedish Gas Centre, the Swedish Gas Association & the Swedish 

Biogas Association, 2008).  

In 2007 biogas accounted for 8% of the use of biofuels in Sweden (Swedish Energy Agency, b, 2008), 

and of all biogas produced, 19% was used as vehicle fuel (Svenska Gasföreningen och Svenska 

Biogasföreningen, 2008). Between 2006 and 2007, there has been an increase of almost 50% in the 

use of biogas within the transport sector in Sweden due to the fact that many municipalities are 

using buses running on biogas in the public transportation system. Since there has been a rise in the 

availability of biogas at filling stations in some areas of Sweden, there has also been an increase in 

the number of passenger cars running on biogas (Swedish Energy Agency, b, 2008). 

This concludes the review covering the transportation focus of the of the literature review. In the 

next part, the focus will be on the area of life cycle assessment.  

3.5 Life Cycle Management  
Before we describe the methods of life cycle assessment, the overlaying management philosophy 

needs to be introduced. Life cycle management (LCM) is a systematic integration of sustainability in 

the company’s strategy and planning that has been developed for managing the total life cycle of 

products, from the design stage to the user stage and eventually the end-of-life stage of the product. 

By using this approach the company can decrease its environmental pressure as well as identify 

economic, social and environmental risks and opportunities in each phase of a product life cycle. 

Worth noting is that conducting life cycle assessments, or using any tool for assessing the impacts of 

a product, is not a prerequisite for a company to implement life cycle management, even though it is 

quite common, at least in larger companies. For small and medium enterprises it can be a better idea 

to implement life cycle thinking in the organisation instead of conducting LCAs, which tends to be 

resource intensive and maybe not as beneficial in the long run (EPA Victoria, 2008). 

To implement life cycle management in an organization does not need to be either expensive or 

complex, it is just another way of thinking when making decisions. By promoting this business 

approach a company can put more emphasis on which products to manufacture, how to design 

them, what kind of energy to use, how to manage the wastes and how to find suppliers that comply 

with the company’s own values (EPA Victoria, 2008). 
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One important tool that can be used to understand and improve the company’s processes and make 

better decisions to decrease the environmental impact is the method of life cycle assessment. The 

assessment itself is no guarantee that the company’s environmental pressure will be significantly 

reduced, and it can be difficult for a company to see the sustained benefits when only conducting an 

LCA. Together with other tools, however, it is a powerful piece of the puzzle to improve the 

company’s environmental performance (Saur, 2003). 

3.6 Life Cycle Assessment 
Life cycle assessment, LCA, is a technique that was developed to assess and trace the environmental 

impacts of a product, process or service through its entire life cycle. A product or service is followed 

from its “cradle”, where raw materials are extracted, through different steps of the production 

process, transport, use, possible reuse and recycling, to its “grave”, the disposal. Life cycle 

assessment is therefore often also named “cradle-to-grave” analysis (Baumann & Tillman, 2004).  

There are a series of international standards, ISO 14040 (2006) and ISO 14044 (2006), that describe 

the procedure for performing an LCA. There are also a number of more practical guidelines of which 

most were written before the ISO standard was issued and therefore made important contributions 

to the development of the standard. For example, 

SETAC released a code of practice on how to conduct 

an LCA in 1993 that became a forerunner to the ISO 

standard. However, the ISO standard now has become 

a general reference for anyone using the LCA concept 

(Baumann & Tillman, 2004).  

The generally accepted process for conducting an LCA 

is a systematic, phased approach, which consists of 

four steps; goal definition and scoping, inventory 

analysis, impact assessment and interpretation 

(Baumann & Tillman, 2004). It should be noted that a 

LCA is an iterative process, and figure 3 illustrates this 

interaction between the four phases.   Figure 3. Structure of an LCA study.     

    Adapted from ISO 14040. 

These four phases will be described below in a general manner based on the ISO 14040 and 14044 

standard and the book ‘The Hitch Hiker's Guide to LCA’ (Baumann & Tillman, 2004) since this is one of 

the most commonly used guides for learning the methodology of LCA.  

3.6.1 Goal definition and scoping  

This initial phase defines the goal and scope of the LCA study. The more precise this specification is, 

and the more choices that have been foreseen and predetermined, the easier the rest of the study 

will be if the remaining value choices have been reduced to a minimum (Baumann & Tillman, 2004). 

 

Defining the goal 

When defining the goal, there are a few helpful questions to be answered, such as why the study is 

carried out, and how and by whom it will be used. The answers to these questions will vary from case 

to case, but a few common users could be product developers, managers, authorities or customers. 

The results can be used to learn more about a product’s life cycle, to compare different product 

Goal definition and scoping

Inventory analysis

Impact assessment

In
te

rp
re

ta
tio

n



 Literature review   

15 
 

alternatives as support for strategic planning, or simply as a marketing tool for reliable products. The 

first question, why the study is carried out, that is, the purpose of the LCA study, should be highly 

specific in order to facilitate and support the choices in further modelling. The purpose might well be 

formulated as a question (Baumann & Tillman, 2004). For example: 

 

 Where are the largest environmental impacts associated with a product’s life cycle? 

 What different environmental impacts does a product have depending on the 

materials used? 

 How would a product’s environmental impacts change after a change in a certain 

process along the supply chain? 

 

Determining the scope 

When the goal of the study is specified, the next step is to determine the scope and modelling 

requirements. According to ISO 14040, these include a number of choices to determine: 

 

 Which options will be modelled? 

 Functional unit? 

 Choice of impact categories and method for impact assessment? 

 System boundaries and principles for allocation? 

 Data quality requirements? 

 

The first step in specifying the scope is to determine which options are to be modelled. This could be 

done by drawing up a preliminary flowchart of the life cycle to be studied. If performing a 

comparative study, this first flowchart could, with advantage, be general enough to get coverage 

over all different options or products (Baumann & Tillman, 2004).    

 

The next step is to define the functional unit. This is the quantified performance of a product system 

that is used as a reference unit. An example might be for a light bulb, lighting 10 m2 with 1000 lux for 

10000 hours with daylight spectrum at 5600 K; or for a paint system, unit surface protected for 10 

years; or for beverage packaging, litres. For comparative studies, the functional unit is of great 

importance and not always easy to determine. The functional unit must be able to represent the 

function of all different alternatives in a fair manner (Baumann & Tillman, 2004).  

 

Several standards give some guidance and examples of the choice of impact categories. The Nordic 

Guidelines on Life-Cycle Assessment list 15 main impact categories such as the use of water, human 

health related to toxicological impacts, and ecological consequences such as global warming 

(Lindfors, 1995). 

 

Next, the system boundaries are specified. These should be specified in different dimensions such as 

boundaries in relation to natural systems, geographical boundaries, time boundaries and boundaries 

within the technical system. The natural system refers to questions such as “where is the product’s 

‘cradle’ and ‘grave’?” To define the technical system, this is when the flow leaves human control and 

enters the surrounding natural system. This is also the boundary between the inventory analysis and 

the impact assessment (Baumann & Tillman, 2004).  
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The allocation problem arises when it comes to system boundaries. This can occur when processes 

result in multiple different outputs (multi-output), at waste treatment, when other products enter 

the landfill together with the modeled product (multi-input), or when a product is recycled into a 

different product (open loop recycling). There are different ways to avoid or deal with allocation; 

however, we will not go into detail here (Baumann & Tillman, 2004).    

 

The last step is to determine the data quality requirements. The level of data quality may have an 

effect on the workload required to carry out the study as well as affect the reliability of the results. 

An example of a consideration might be whether to use site-specific or generic data. This depends on 

the case and which is the most relevant (Baumann & Tillman, 2004).  

 

Before continuing with the inventory analysis, it is important to state the general assumptions made 

at this point and the limitations of the study. However, it is important to remember that limitations 

may also occur as results of problems occurring later in the study. This also applies to more specific 

assumptions (Baumann & Tillman, 2004).  

3.6.2 Inventory analysis 

When an inventory analysis is made, a flow model of the technical system is created. This flow model 

is an incomplete mass and energy balance over the system, where only flows that are interesting 

from an environmental view are considered. Therefore, environmentally indifferent flows like diffuse 

heat and other combustion products are not modelled (Baumann & Tillman, 2004). According to 

Brohammer, (1998) it is during the inventory phase that the most workload is required, and a 

structured approach is generally crucial. Without the Life Cycle Inventory (LCI), there is no base for 

comparison between environmental impacts and potential improvements; therefore, this phase is 

crucial for the success of the study (Baumann & Tillman, 2004). 

 

Usually the flow models are linear without time as a variable and, therefore, all the relationships are 

simplified to linear ones with a flow chart as model. The activities in the LCI are the following: 

 

1. Construction of the flowchart according to the system boundaries that has been decided 

upon in the goal and scope definition. 

2. Data collection for all the activities in the system, followed by documentation of the 

collected data. 

3. Calculation of the environmental load (the resource use and the polluting emissions) of the 

system in relation to the functional unit.    

 

During the analysis when data are collected, it is not so unusual that there arises a necessity to revise 

decisions that have been made during the goal and scope definition, since the line between the two 

first phases of the LCA seldom is so clear-cut as presented here (Baumann & Tillman, 2004). 

 

Construction of a Flow Chart 

Usually an initial flow chart is developed during the goal and scope definition, when the principles for 

the system boundaries and other modelling requirements are agreed upon. During the inventory 

analysis this initial flowchart is elaborated, showing the system more in detail with all activities 

including the flows between them. Depending on how networked the industry structure is and how 
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many recycling loops are included in the system, flow charts with varying complexities are created. 

Since the inventory analysis is an iterative process, this will result in that more and more is learned 

about the system during the data collection, which in turn will develop and revise the flow chart 

during this phase (Baumann & Tillman, 2004).  

 

Data Collection 

This is the part of the LCI where most time will be required, since the collection can be challenging. 

There is a need for both numerical and qualitative data, where numerical data is the inputs to and 

output from all modelled activities such as amounts of raw materials or the amounts of emissions to 

air and water. Qualitative information is, for example, data that covers descriptions of the technology 

used, the geographical location of the process, or information on how and when emissions are 

measured (Baumann & Tillman, 2004).  

 

One of the main obstacles when collecting data is that no practitioner can be a technical expert on all 

of the different technologies represented in a life cycle of a product. Therefore, the practitioner does 

not always have direct access to relevant data sources, resulting in that other people have to be 

questioned. The first step after the data of the company’s own processes has been gathered is to 

turn to the suppliers to ask for environmental data on the raw material that is being purchased. After 

all data for the upstream operations has been gathered, the data for the downstream operations 

need to be collected as well. Here the data may be collected directly from the customers and the 

companies that are handling the waste management. For these stages in the life cycle, data that is 

representing averages is usually preferred. There are LCI data available for certain product groups, 

where the industrial branch has published data through their branch organisations, and there also 

exist databases issued by other organisations (Baumann & Tillman, 2004).  

 

Calculation Procedure 

 When the flowchart has been drawn and the data collected, it is time for the calculation to start. The 

calculation process consists of the following steps. First, the data must be normalised for all the 

activities that it has been collected for, in order to convert and recalculate it so it fits together with 

the rest of the inputs and outputs. Usually the data can be valid for a total yearly production, while it 

is more suitable if it is recalculated to be valid for 1 kg or 1 tonne of product instead. The next step is 

to calculate the flows that are linking the activities in the flowchart — now the functional unit shall 

be used as a reference. This is done by setting up relationships between the inflows and outflows for 

every activity. Thirdly, the flows that pass the system boundaries need to be calculated, again using 

the functional unit as reference. After this step, it is time to sum up the usage of resources and the 

emissions that have been created for the whole system. The final step consists of documentation of 

the calculations (Baumann & Tillman, 2004).  

3.6.3 Impact assessment  

As mentioned in the goal and scope definition, the boundary between the technical system and the 

modelled surrounding natural system is also the boundary between the inventory analysis and the 

impact assessment. The life cycle impact assessment (LCIA) aims to describe the results from the 

inventory with more environmentally relevant information. The impact assessment also aggregates 

the data from the LCI to a reduced number of parameters represented as environmental impacts 

(Baumann & Tillman, 2004). The results of the impact assessment aim to show the relative 
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differences between environmental impacts for each product alternative and are used to determine 

which alternative will have the least impact (EPA, 2006).  

 

When conducting an LCIA, the ISO standard gives guidance through a number of steps. The first three 

steps, impact category definition, classification and characterisation are mandatory (ISO 14044, 

2006). 

 

The impact category definition was briefly discussed in the goal and scope definition, but here they 

are specifically defined again and related to the goal and scope as well as to information collected 

during the inventory analysis. There are suggestions on complete sets of impact categories in the 

different available standards and there is a consensus that the most relevant main impact categories 

are resource use, human health and ecological consequences (Lindfors, 1995) (ISO 14044, 2006). 

 

The classification is the phase where the LCIA data is classified in groups with similar types of 

environmental impacts and assigned to the appropriate impact category. In some cases, one effect 

can be dependent on another, which can lead to double assignment and, thereby, double counting, 

which must be avoided in order to provide undistorted results (Baumann & Tillman, 2004).  

 

The last mandatory phase of the LCIA, the characterisation step, provides a sum indicating the extent 

of the impacts of each category. That is, the sizes of the environmental impacts are calculated using 

equivalency factors that were defined during the modelling of cause-effect chains. The 

characterization of these impact factors is based on physio-chemical mechanisms which sometimes 

are well known, but sometimes can be more complicated. In the ISO-standard, this equivalency 

factor is named category indicator (Baumann & Tillman, 2004).  

 

In addition to the mandatory, there are four optional phases under the impact assessment method. 

In the first step, normalisation, the aim is to better understand the magnitude of the environmental 

impacts. This means relating the results from the characterisation to a reference value, for example, 

the total value of pollutants emitted in the region. In the next step, grouping, the results from the 

characterization are sorted into different sets, for example, global, regional and local impacts. In 

order to decide the relative importance of an environmental impact against the other impacts, 

weighing is necessary. The weighing usually implies using ethical and social values when developing 

weighing factors, which are based on social sciences rather than scientific engineering. Factors for 

weighing can, for example, be developed from social or economic factors, that often create a 

discussion on the objectivity and subjectivity of these results. Therefore, there exists no consensus or 

predetermined values for this part of the assessment. The final optional step of the LCIA is the data 

quality analysis. According to Baumann & Tillman, there are a number of different approaches to this 

step. A few examples are: 

 

 Sensitivity analysis to identify 

- the most crucial inventory data 

- the most crucial impact assessment data 

- the significance of alternative methodological choices 

 Gravity analysis to identify the most polluting activities in the life cycle 

 Uncertainty analysis to identify the degree of uncertainty in the results 
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This last step finalises the life cycle impact assessment. 

3.6.4 Interpretation and presentation of results 

The interpretation phase is the last one in the LCA, and by interpretation one refers to the process of 

assessing results in order to draw conclusions (Baumann & Tillman, 2004). According to the ISO 

standard the interpretation has three objectives, namely to analyse the results, reach conclusions 

and come up with recommendations (EPA, 2006) This involves analysing the results from either the 

inventory analysis or the impact assessment, or both. This should be done in accordance with the 

goal and scope of the study in order to reach conclusions and recommendations (ISO 14044, 2006).  

 

Since the results mostly need to be communicated, it is also necessary to provide a complete and 

consistent presentation of the findings of the study. One way of doing this is to select and display 

only the most important inventory results in a bar diagram. One can also present the weighed results 

from the impact assessment, which is often more easily communicated since these are easier to 

relate to for an outsider or a person that is not very familiar with chemistry. It is, therefore, 

important to adapt the presentation to the audience. These presentation alternatives mentioned 

apply well in a quantitative study, but when conducting a qualitative study the results also need to be 

collected and displayed in an understandable manner, and they need to be described in different 

types of comparison diagrams (Baumann & Tillman, 2004). 

 

The last and final step in the LCA methodology is to test the robustness of the data in the study. 

Difficulties in obtaining the data may have resulted in the use of literature data or estimated data 

instead of site-specific, or single-site data instead on national average. Therefore, it is necessary to 

test if the conclusions hold even if critical data is changed. In the ISO standard, this type of analysis is 

called evaluation. It can be performed through different tests such as sensitivity analysis, uncertainty 

analysis or consistency check (Baumann & Tillman, 2004).  

3.6.5 Benefits of LCA studies 

The benefits of doing the assessment are to help decision makers select the product or service that 

will have the least environmental impact, which can be used with other factors to make well 

informed decisions since the assessment allows the decision maker to study the whole system. This 

in turn minimises sub-optimisation and helps to prevent that environmental problems are only 

shifted around in the company’s processes (Baumann & Tillman, 2004). 

3.6.6 Limitations of LCA studies 

Conducting a study is both time and resource intensive, since gathering the relevant data can be 

problematic and the data collection is crucial for the accuracy of the results.. The assessment will 

help to find the environmental tradeoffs, but to get a satisfying result, the goal and scope of the 

study must be very clear. The LCA is designed to assess the environmental impacts of a product’s life 

cycle and does not include social and economic aspects other when used for weighing different 

alternatives (Baumann & Tillman, 2004). 

3.6.7 Life cycle assessment on biofuels 

The LCA methodology is applicable to all types of products and services; however, in the 1980’s there 

emerged a need for a more specific LCA methodology for the environmental assessment of different 

fuel alternatives for road transportation. A new type of fuel cycle analysis was developed called Well-
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to-Wheels analysis (WTW). This methodology calculates all energy inputs, emissions of greenhouse 

gases (GHG), criteria pollutants, and air toxic contaminants during the full fuel cycle (Brinkman, 

2005). 

Depending of the focus of the study, the analysis can be broken down into two parts: well-to-tank 

(WTT) and tank-to-wheels (TTW). The well-to-tank analysis covers the complete energy use and 

emissions from the production of fuel feedstock until the fuel is available in the tank, while a tank-to-

wheels analysis covers the energy use and emissions associated with vehicle operation activities. The 

reason for this separation of the WTW analysis is to allow comparisons with conventional analyses 

covering only vehicle operations (Brinkman, 2005). Figure 4 shows the scope and the possible 

separation of a typical well-to-wheels analysis.  

 

Figure 4. Scope of Well-to-Wheels analysis. Adapted from (Brinkman, 2005) 

 

When performing a WTW analysis, it is essential to distinguish the different pathways of a fuel 

production (Brinkman, 2005). The pathway from an energy feedstock to a transportation fuel can 

look in a variety of ways. Examples of a few pathways could be Brazilian sugarcane to ethanol, corn 

to butanol or soybean to renewable diesel through hydrogenation.       

3.7 Social LCA  
The social LCA is needed in order to get a full coverage of the three pillars on which the concept of 

sustainable development rests upon. A social LCA could attempt to address the social issues such as, 

human rights, health and safety, working conditions, socio-economic repercussions, cultural heritage, 

equal opportunities, participation and influence, security, and corruption (Mazjin, 2008), that may be 

affected along a product’s life cycle. 

There are several possible applications of a social LCA. It could be used to analyse and compare two 

different products, or to assess what social consequences a decision might lead to. For example, a 

‘risk approach’ could be used to determine geographically where the most social negative impacts 

are already low, and thereby locate the most favourable process locations. On the other hand, an 

‘opportunity approach’ could be used to find locations where the processes could contribute to a 

larger share of positive impacts, for example, job creation in developing countries. When comparing 

alternatives it may not always be possible to determine the better alternative; however, the 

assessment will give useful information and an understanding under what circumstances a certain 

alternative might be better than the other (Mazjin, 2008). 

Up to this day, there exists no standard or internationally recognised code of practice for social 

assessment similar to, for example, the environmental LCA standards of ISO 14040 (2006) and ISO 

14044 (2006). However, a number of  methodologies have been developed with various approaches 

to address the difficulties in a social life cycle assessment.    
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One of the largest difficulties is that, compared to environmental and economic aspects, social 

aspects can be highly diverse. They are also weighed very differently between different interest 

groups, countries and regions. For example, the idea of what decent working conditions implies for a 

Scandinavian might differ greatly from that of, for example, a person from South East Asia. Another 

hurdle to consider is that social aspects are subject to a swifter change over time than  

environmental aspects and are, therefore, harder to address (Grieβhammer, et al., 2006).  

There is also a discussion on whether to use generic or site-specific data. According to the 

UNEP/SETAC life cycle initiative, generic industry average data may be acceptable for use depending 

on the goal and scope of the study. However, since the variability within industries often is so large, 

generic data is insufficient to give a conclusive impact assessment. This also differentiates social LCA 

from an environmental LCA. A social LCA is more directed towards organisational aspects along the 

supply chain and the company’s performance, rather than product specific aspects; therefore, it is 

important to know the site-specific actors (Mazjin, 2008). This additional focus on the organisational 

performance leads to a tendency towards more company orientated methodologies.  

Finally, another difference between some of the methodologies is whether to use qualitative or 

quantitative data.  

3.7.1 The definition of social impacts 

The common task all these methodologies try to tackle is, as said before, to assess what social 

impacts a product or service has throughout its entire life cycle. But then, what is a social impact? 

The practitioners of the methodology for social impact assessment (SIA), which is used to analyse any 

intended or unintended social impacts of a planned policy, program or project, have their definition 

on what a social impact is. 

“By ‘social impacts’ we mean the consequences to human populations…” Is this the quote? If so, 

must change quote below. Quotation marks = exact language  

The Interorganizational Committee on Guidelines and Principles (ICGP) defines social impacts as “all 

social and cultural consequences to human populations of any public or private actions that alter the 

ways in which people live, work, play, relate to one another, organize to meet their needs and 

generally cope as members of society.” (1994)  

The UNEP/SETAC life cycle initiative attempts in their definition to add another dimension; that is, 

the role of the stakeholder, and they also relate the concept of social impacts to the product’s life 

cycle. They define of social impacts as follows: 

[C]onsequences of social relations (interactions) weaved in the context of an activity 

(production, consumption or disposal) and/or engendered by it and/ or by preventive or 

reinforcing actions taken by stakeholders (ex. enforcing safety measures in a facility) Therefore 

social impacts are dimensions of stakeholders relations affected positively or negatively by one 

of the stages in the life cycle of a product. (Mazjin, 2008) 

3.7.2 Social indicators 

It is important to note that the definition above includes one essential statement, that a social 

impact can be either negative or positive. This leads to another important ingredient in the social life 

cycle assessment, namely the social indicators. In order to measure both positive and negative social 
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impacts there is a need for a carefully chosen set of indicators (Grieβhammer, et al., 2006). There is a 

wide variety of definitions of social indicators. The European Environment Agency, for example, 

defines social indicators from their perspective as a “set of indicators that measure progress towards 

the policy objectives designed for promoting employment, combating poverty, improving living and 

working conditions, combating exclusion, developing human resources, etc” (EEA, 2008).  

GRI, the Global Reporting Initiative has, as mentioned earlier, developed a large set of indicators for 

social performance related to labour practices and decent work, human rights, society and product 

responsibility (GRI, b, 2007). These indicators are intended for use in sustainability reporting; 

however, with some modification, they can also function in a social LCA.  

There is a clear consensus that, if one should make a statement whether a product or service is 

sustainable or not, the assessment is not complete if the social issues of the life cycle have not been 

considered (Mazjin, 2008). However, since the practice of social LCA still is in its infancy, there are 

still some general limitations to consider. 

3.7.3 Limitations of social LCA studies 

As mentioned above, there is still not much experience on product assessments focusing on social 

aspects. A number of the limitations known today could, however, be decreased as case studies are 

carried out and experience is gained. Some of the current limitations are: 

 The availability of data. Since databases do not exist, the data collection is a time consuming 

and expensive activity. The lack of generic data is also a problem since there sometime is a 

need for data based on large samples.  

 The difficulty to access data. There might be a bias in some data; for example, a company will 

hardly report any child labour if they do employ children. 

 The difficulty of aggregation of qualitative data. Since social effects are not always 

quantifiable, the treatment of these data may require expert judgment. This is also an area 

where little experience exists so far.  

 The skill of the practitioner. At this point, the practitioner needs strong knowledge in 

environmental LCA, CSR and social impact assessment. This requirement may decrease to 

some extent as the tools for social LCA are simplified.  

 The involvement of stakeholders. This involvement is an important aspect of the social LCA; 

however, a bias might occur, as stakeholders may be readily involved in the different stages.  

 The assessment of the use stage. So far, the emphasis of the tools under development has 

been on the production, distribution and end-of-life stages. The use stage, including the 

usability and satisfaction of the customers need further development.  

 The limitations in results communication. There is a great challenge in communicating the 

results of a social LCA in a sufficiently aggregated form while maintaining transparency.  

These difficulties aside, the need of a comprehensive tool for social LCA is significant, and the 

attempt to create a generally accepted methodology that reaches the furthest has been made by the 
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UNEP-SETAC Life cycle initiative. The following chapter will discuss this methodology in detail before 

a case study is carried out to test the method in chapter 5. 
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4. The UNEP/SETAC Code of Practice  
In this fourth chapter, the UNEP/SETAC Code of Practice for socio-economical life cycle assessment 

will be presented and discussed. First, the code’s background will be presented, and then some of the 

differences between sLCA and eLCA will be pointed out. The indicators for the social criteria that the 

code is covering will be described, followed by an overview of how to conduct a socio- economical LCA 

in accordance with the Code of Practice. All the information in this chapter is based on the 

UNEP/SETAC Code of Practice.  

The UNEP/SETAC life cycle initiative is a joined partnership between the United Nations 

Environmental Programme (UNEP) and the Society for Environmental Toxicology and Chemistry 

(SETAC) that in 2004 initiated a task force to address the concern of integrating social criteria into 

LCA. The project group has worked up a draft to a code of practice that, at the time of writing is 

planned to be launched in January 2009.  

According to UNEP/SETAC, the Code of Practice represents “the current state of the methodological 

developments”. Since 2004, more than ten meetings, workshops, and seminars have been organised. 

Later on, stakeholders have been involved – interviews have been conducted with a number of 

organisations, among others, the ILO, International Organization of Employers, ISEAL, GRI, WBCSD 

and Consumers International  

The code of conduct is intended to provide guidelines on how to assess product and production 

related social- and, to some extent, economic impacts during the life cycle. It is seen as a 

complement to other tools such as CSR management system standards like the AA 1000 and 

reporting guidelines like the GRI (Global Reporting Initiative). It aims at providing a general guidance 

on how to perform sLCAs and facilitating a more uniform performance of this technique.  

The UNEP-SETAC Code of Practice shares the same structure as the ISO 14040:2006 framework, and 

therefore facilitates application in combination with an environmental LCA. It includes the four main 

phases of an LCA as discussed in chapter 3.6: goal and scope of the study, inventory analysis, impact 

assessment and interpretation. However, in order to better allow the assessment of social aspects, 

the structure of an eLCA has been adapted and supplemented in some areas. 

4.1 Special considerations for sLCA 
Whereas an eLCA most commonly uses only quantitative data, a sLCA has to rely more on semi-

quantitative and qualitative data. By semi-quantitative, one means data that is represented by a ‘yes’ 

or ‘no’, or represented on a scale or scoring system.  

Another special consideration in a sLCA is that, in a greater extent than an eLCA, it needs to tackle 

both positive and negative data of the product life cycle. The purpose of this is to encourage 

performance beyond compliance and also because the beneficial impacts are often of importance in 

the final results. This differs from an eLCA where not having impacts is the desirable result.  

The geographical location is of greater importance in a sLCA than in an eLCA. When conducting a 

hotspot assessment, data can be used from a country, region and/or generic industry, while a case-

specific assessment requires more precise geographically located data.     

http://www.setac.org/
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The scope of the data collection is an important distinction between the sLCA and eLCA. The eLCA 

does not make use of data on the company/management level, while this is of great importance in 

sLCA since many of the social issues are directly related to the performance of the company and its 

management.  

Another difference between the sLCA and eLCA is the focus on the stakeholder. The UNEP/SETAC 

code of conduct has identified five main stakeholder categories that may be directly positively or 

negatively affected by a product’s life cycle. These categories are employees, communities, society, 

consumers and the company itself. Depending on the study, additional stakeholders such as NGOs, 

public authorities, schools, etc. could be added. The purpose of this classification is to make sure that 

the sLCA matches the scope and goal of the study, and to give an assessment of the main impacts 

along the life cycle. It is also important to notice that the impacts on the stakeholder categories can 

vary greatly, not only between different studies, but also within each step of a supply chain.    

4.1.1 The indicators 

The indicators in the UNEP/SETAC Code of Practice have been developed according to international 

agreements such as the international conventions on Human Rights and Workers Rights. After this, 

best practices of international instruments, CSR frameworks, and social impact literature have been 

taken into account to develop a set of indicators.  

Unlike the eLCA, which uses the terms inventory and midpoint indicators, the UNEP/SETAC life cycle 

initiative now uses the terms subindicator (inventory indicator) and category indicator (midpoint 

indicator).  

The taskforce has developed a list of category indicators and, according to this code of practice, there 

are two approaches to the classification of these social indicators: the stakeholder classification and 

the classification according to impact categories. These two are complementary and the first one, 

stakeholder classification, is considered to be a minimum. Included in the Code of Practice is a list 

where the category indicators are divided into a stakeholder classification using the stakeholder 

categories employee, consumer, local community, society and company. They have also suggested a 

set of impact categories that may be used; health, safety, autonomy, equal opportunities, human 

rights, working conditions, socio-economic repercussions, participation and influence, security, 

resource (capital) productivity, and Cultural heritage. However, in the Code of Practice there is no 

classification of the category indicators into impact categories. Figure 5 shows an example that 

attempts to illustrate the relationships between these concepts. 

 

 

 

 

 

 

Impact Category 

Human rights 

Stakeholder Category 

Employee 

Category Indicator 

Forced Labour 

Subindicator 

Number of work hours of unorganised labour 

Figure 5. The relationship between Impact Category,  
Stakeholder Category, Category Indicator and Subindicator.  
Authors’ own illustration. 
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When the classification of the category indicators into stakeholder categories is defined, one can, if 

the scope and goal of the study requires it, continue with a classification of the category indicators 

into impact categories. All category indicators are represented by one or several subindicators. No 

examples of possible subindicators have been added in the Code of Practice. 

Since the methodology follows the concept of the ISO 14040 and ISO 14044, summarised in chapter 

3.6, this chapter will only provide a summary of the four phases of the UNEP/SETAC Code of Practice, 

highlighting the differences from an eLCA. 

4.1.2 Definition of Goal and Scope 

According to the Code of Practice “the ultimate objective for conducting a sLCA is to promote 

improvement of social conditions of production chains and of the overall socio-economic 

performance and positive impacts of a product and associated functional unit on all its key 

stakeholders”. Even though this may be the ultimate goal, the reasons why companies carry out the 

study may vary greatly. One thing that is of high importance to specify here is if it is a general hotspot 

assessment or a company-specific study, since this may affect many important further choices.  

The definition of goal and scope follows the methodology of ISO 14044, but with some amendments. 

As guidance, the UNEP/SETAC Code of Practice has provided a list of questions that need to be 

answered in this phase of the study: 

1. What is the intended application? 

2. What is(are) the goal(s) pursued? 

3. What is the function of the product? 

4. What is the product utility? 

5. What is the functional unit? 

6. What is the ideal system? 

7. What is the actual system? 

8. Which activity, variable, will be used to give element of information on the relative 

importance of  unit processes in the product system? 

9. Which unit processes are not included and why? 

10. Where will generic/site-specific data collection be used and why? 

11. Which stakeholder and impact categories are included? 

12. Which category indicators are included?  

13. Where are the processes located in the world? 

14. What is (or who are) the enterprise(s) or organization(s) involved for each step of the 

processes? 

15. Who are the other stakeholders (society, local community, workers, consumers) involved for 

each of the processes?  

 

There are some significant differences here from an eLCA. There is more emphasis on the description 

of the product utility. When defining a functional unit in both an eLCA and a sLCA, one has to 

consider the technical utility of the product. In a sLCA the product social utility also needs to be 

considered. These properties may be related to functionality, technical quality, additional services, 

aesthetics, image and costs. Also, questions 13, 14 and 15 are of high importance in a sLCA, while 

they are of less importance or not given any attention in an eLCA. 
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An underlying goal of using the results of a sLCA is to stimulate social improvements and dialogues 

among stakeholders, decision makers and commissioners of the sLCA study. Therefore, it is 

encouraged to include the participation of stakeholders already in the goal and scope phase.   

 

In a sLCA, difficulties can arise when applying qualitative indicators since these may be complicated 

to relate to the functional unit. However, it is still important to define the functional unit, since it 

provides a basis for the modeling.  

The category indicators are the basis of the assessment, and they need to be justified to this unit if 

some are not included in the study. It is also important to document the choices of classification of 

these category indicators into stakeholder and impact categories. To define which indicators to use 

and their classification is yet another substantial task that requires both broad and in-depth 

knowledge of social issues as well as knowledge about the theories behind CSR and sustainable 

development.       

 

Since social issues and performance can vary greatly between countries and regions, the 

geographical location of the processes needs to be defined and considered when retrieving data. This 

leads us to the next phase, the Life Cycle Inventory analysis, where this data is collected.  

4.1.3 Life Cycle Inventory Analysis 

In the data collection lies a great challenge that the sLCA practitioner needs to deal with. Today there 

exist no databases like those used in eLCA studies. Therefore, practitioners need to conduct the 

desktop screening themselves using the Internet, literature, surveys, interviews etc. In order to do 

this the practitioner needs to have a good understanding of the topics covered by the impact 

categories and indicators, and the best way to access the information needed.    

The data collection is divided into three steps. The first step includes a desktop screening and, if 

possible, a limited number of on-the-spot visits. The second step consists of a generic screening of 

the social problems in the country or region. It is also recommended to take into account issues 

related to the industry sector. At this point, it is possible to obtain a hotspot assessment of the life 

cycle.  

The third step includes the main data collection, which aims at providing a more detailed picture of 

the social impacts related to the product chain. First, company-specific data is gathered through a 

desktop screening of qualitative and transparent documents. Further, data also needs to be collected 

from other stakeholders, who could be for example society, community, unions and workers’ 

representatives or elected officials. Since many issues covered by a social LCA may be contradictory, 

a validation of the data is necessary. The Code of Practice suggests triangulating data. That is to 

compare data from one group of stakeholders to another in order to receive a fair view. 

If collecting site-specific data through visits, the audits should follow a well-defined method and be 

conducted by experienced persons familiar with local language and culture.  

These three steps comprise a difference from the eLCA since data is collected at many levels 

throughout the analysis and from many different sources. Also, the use of quantitative, qualitative 
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and semi-quantitative data is a significant difference from the eLCA and this requires special 

considerations and data quality assessments different from those of eLCA.  

4.1.4 Life Cycle Impact Assessment 

The Code of Practice points out that impact assessment methodologies are still under development 

and that sLCA is an open field for future research. However, they provide a general framework that 

follows the guidelines of ISO 14044 (2006).  

According to the UNEP/SETAC Code of Practice, the purpose of a sLCIA is to provide a combination of: 

1. Aggregating some inventory data within categories; and 

2. Making use of additional information such as internationally accepted levels of minimum 

performance. 

The cause-effect modeling of an eLCA is somewhat more general in the social-economical impact 

assessment (sLCIA). The Code of Practice uses the term ‘social-economical mechanism’ to describe 

the modeling and analyses that transform inventory data into sLCIA results.  

In the sLCIA, three steps are defined: 

1. Selection of impact categories, and characterisation methods and models 

2. Linkage of inventory data to particular sLCIA category indicators and impact categories 

(classification) 

3. Determination and/or calculation of category indicator results (characterisation)  

The Code of Practice does not go into detail in the choice of impact categories; it merely states that 

these should be chosen so that they too correspond to the goal and scope of the study, and 

represent social issues regarding the stakeholders affected.  

The classification step is where the inventory results (subindicator results) are assigned to a specific 

stakeholder category and/or impact category. This is made through two aggregation steps: one 

passing from subindicator results to a category indicator result, and one that allows passing from 

category indicators results to an impact category result.  

Since the results in a sLCA may be mainly qualitative, the characterisation step could look a bit 

different from an eLCA where the characterisation models are mathematical. In sLCIA, an 

aggregation step could simply be to write a summary based on the qualitative inventory information, 

or summing social and economic results within a category. Here it can also be helpful to use a scoring 

system to help assess the meaning of the inventory data.    

In a sLCA, a substantial part of the life cycle interpretation may be conducted at the impact 

assessment phase, since these are more interlinked here than in an eLCA.  

4.1.5 Life Cycle Interpretation 

The interpretation phase has the objectives to analyse the results, reach conclusions, explain the 

limitations of the study, provide recommendations and report adequately.  
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The ISO 14044 (2006) defines three main steps of the interpretation: 

1. Identification of the significant issues 

2. Evaluation of the study 

3. Conclusions, recommendations and reporting 

The UNEP/SETAC Code of Practicehas added a fourth step in the methodology. 

4. Level of engagement with stakeholders 

The first three steps follow the same methodology as the eLCA. In the fourth step it is important to 

report the participation and involvement of stakeholders in the study. This is particularly important 

in a case-specific study.  

With this last step of the sLCA, the study is completed. The Code of Practice also encloses 

recommendations on the presentation and communication of the study, which are important in 

order to communicate the results in an aggregated, but still transparent manner.  

Even though there still are many limitations of sLCA studies, as mentioned in chapter 3.7.3, there is a 

great need for case studies to gain experience and further develop the practice. Therefore, in chapter 

5, this methodology is tested on the products ethanol, biodiesel and biogas in order to evaluate and 

find suggestions for further improvement of the Code of Practice as well as the sLCA practice in 

general.  
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5 Case Study 
This is a case study of a social-economical life cycle assessment on three types of biofuels, ethanol, 

biodiesel and biogas, using the UNEP/SETAC Code of Practice for a social-economical LCA for product 

assessment. In the context of this master’s thesis, the life cycle assessment is carried out with the 

purpose of testing the methodology; however, in order to obtain a realistic case study, it will be 

treated just as a proper LCA with a purpose of its own. An introduction to the subject biofuels, and a 

problem discussion will be left out, since these issues have been discussed earlier in this thesis.  

5.1 sLCA on Biofuels 
The ultimate goal of conducting a sLCA is to improve the overall social conditions throughout the 

supply chain of a product and to promote positive performance related to the product and the 

stakeholders. The specific goal and scope of this study is presented in the following chapter.  

5.1.1 Definition of Goal and Scope 

The purpose of this study is to perform a hotspot assessment of the social and economic impacts of 

the production of the biofuels ethanol, biodiesel and biogas relative to each other, in order to 

identify the best socially sustainable option. The intended use of the results is to raise an awareness 

of the social implications connected to the production of these biofuels and to see where there are 

possibilities for improvements. The study is addressed to both companies that are using the biofuel 

technology, as well as public administration authorities and NGOs that have an interest in the area.  

 

The study is an attributional model, since this sLCA models social impacts that are associated with 

the question of “how the product is being made”. This seems to be the conceptualisation that is best 

adaptable to reach the goal of the study, and to assess which of the chosen biofuels have the most 

beneficial social impact.  

 

Scope of the Study  

This analysis is covering the three most sold biofuels in Sweden, ethanol, biogas and biodiesel, and 

their life cycles. Even though the aim of the study is to provide a general view of the biofuel life 

cycles from a Swedish perspective, there will be cases where a more company-specific approach is 

necessary. This is due to a lack of generic data and resources, and the fact that a social LCA, 

compared to an environmental LCA, also encompasses the dimension of the company management 

and its performance. In order to maintain a general approach, assumptions and generalisations will 

be made and these are all stated in the definition of the system boundaries. In terms of the 

UNEP/SETAC Code of Practice, only the first and second step of data collection will be performed in 

order to obtain the hotspot assessment.  

  

The UNEP/SETAC has defined a number of social issues that may be addressed in a sLCA, that is, 

health, safety, autonomy, equal opportunities, human rights, working conditions, socio-economic 

repercussions, participation and influence, security resource (capital) productivity and cultural 

heritage. In this study, the choice has been to focus mainly on the issues concerning health and 

safety, equal opportunities, human rights, working conditions and social- economic repercussions, 

since these are considered to be the most relevant within the scope of the study.  
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Functional unit 

The function of the biofuels assessed in this study is to generate energy for the transportation of a 

car a certain distance. Therefore, the functional unit will be defined as the fuel used for driving a 

medium sized car 100 km. Table 3 shows the reference flows for the three different biofuels. Today, 

there are no cars available with all three types of engines. Therefore, cars from different automakers 

had to be used as reference and they were chosen under the criteria of having approximately the 

same weight and engine capacity. Since both ethanol and biodiesel normally are distributed in blends 

together with fossil fuels that do not have the same energy content, an estimation has been made 

for the amount of 100% ethanol or biodiesel that would be necessary to fulfill the functional unit.    

 

Table 3. Reference flow and functional unit divided by fuel type and car model. Values are retrieved 

from miljöfordon.se.     

Fueltype Car model Functional unit Reference flow 100% 

Ethanol Volvo V50 1.8 F  

(125 hp, 1382 kg) 

 

 

 

Driving a car 

100 km 

10,1 liters E85 
11,05 litres 

ethanol 

Biodiesel Ford Focus 1.6 TDCi 

DPF Trend 

(109 hp, 1391 kg) 

4,5 liters 5% 

FAME blend 

4,834 litres 

FAME 

Biogas Mercedes B 170 NGT 

Blue Efficiency CST 

(116 hp, 1470 kg) 

8,6 Nm3 biogas 8,6 Nm3 biogas 

 

 

System boundaries 

The ideal system of a biofuel life cycle is represented by a circular flow. 

Biological material is processed into a fuel; it is then used when driving a car, 

which emitts CO2, among other substances, into the atmosphere. CO2 is later 

absorbed by plants that are then either processed directly into ethanol or 

biodiesel, or eaten by humans or animals that, in turn, produce biological 

waste that is used for biogas production, continuing the cycle.  

 

The actual systems to be studied can be represented by the flow chart in 

figure 6, where the boundaries include feedstock production, processing, 

refining, storage and, finally, transport to pump. The study is thereby 

delimited from the social impacts that may occur after the fuel is available in 

the tank, which may imply an approach similar to that of a well-to-tank 

study. This boundary is set since most social impacts are considered to occur 

before the fuel is put in the tank; therefore, the “use”-stage of the product 

life cycle is not considered as relevant to this study. The study will neither 

address impacts from inputs of infrastructure or services. The individual 

systems of the three biofuels are described more in detail below.  

 

Feedstock 

production

Transport to 

processing plant

Storage

Transport to pump

Proccessing

Refining

Figure 6. General 
system for all three 
biofuels. Authors’ 
own illustration. 
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The majority of all ethanol used in Sweden is marketed via the Swedish company SEKAB, which only 

sells what they call “sustainable ethanol”. This ethanol is produced in Brazil, by the four producers 

Alcoeste, Cosan, Guarani and NovAmerica and their factories. The sugarcane plantations have been 

verified by the company SGS1, to ensure that the production is in accordance with the demands of 

SEKAB. This program was initialised by the Swedish stakeholder organisation BAFF, BioAlcohol Fuel 

Foundation, together with the Brazilian sugarcane association UNICA in order to produce ethanol in a 

more sustainable way. In this study, however, the focus will be on Brazilian ethanol in general, since 

this Swedish ethanol is only verified from a set of minimum requirements and is not yet accepted as 

guaranteed sustainable ethanol by all stakeholders. Therefore, a hotspot assessment is a good 

alternative to point out risks and opportunities of this type of ethanol.  

 

The stages of the feedstock production, that is, cultivation and harvesting of sugarcane, transport to 

the processing plant, processing and storage are all located in Brazil. Thereafter, the ethanol is 

transported either directly to a Swedish port or via another European port, and is later stored in 

Sweden before it is transported to the pump. Figure 7 illustrates an ideal system of the ethanol life 

cycle and also shows the actual system to be studied. 

 
Figure 7. The ideal and actual system of ethanol. Authors’ own illustration. 

 

                                                           
1
 SGS is an inspection, verification, testing and certification company. 

Production

1. Milling

2. Fermentation

3. Destillation

4. Dehydration

Sugarcane field

Transport to 

processing plant

Transport to port

Port in Brazil

Transport to 

Sweden

Bagasse

Electricity

Storage

Transport to 

Europe

Reload in Europe

Transport to pump

Use

CO2 Emissions

Ethanol use as

 fuel in machines and 

transport vehicles

System boundary
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The majority of the biodiesel sold in Sweden is produced from the feedstock rapeseed oil. The main 

part of this oil is produced in Sweden from Swedish rapeseed. However, since the Swedish rapeseed 

production is not sufficient to cover the demand, some feedstock and/or oil are imported from 

Germany and Denmark. In this study, because of the limitations, the imported part of the rapeseeds 

or rapeseed oil is disregarded and only the Swedish feedstock and production is to be studied. Figure 

8 shows the life cycle of biodiesel. 

 

  

 
Figure 8. The ideal and actual system of biodiesel. Authors’ own illustration. 
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The life cycle of biogas is often regional so the system to be studied is located entirely in Sweden. 

Due to the limited geographical area of the life cycle, an assumption is made that a biogas life cycle 

system with all processes located in the Stockholm region is representative for all other Swedish 

biogas life cycles. Most of the biogas used in Swedish cars is produced from sewage sludge 

(Gasföreningen, 2008); therefore, the system to be studied starts with the sewage plant, and an 

assumption is made that all of the sewage sludge from a specific plant is used for biogas production 

in order to avoid an allocation problem. 

 

 
Figure 9. The ideal and actual system of biogas. Authors’ own illustration. 
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Indicator considerations 

The UNEP/SETAC methodology has listed indicators according to stakeholder categories: employee, 

consumer, local community, society and company. In this study, the stakeholder ‘consumer’ is 

disregarded from since the system boundary excludes the use stage of the product life cycle and, 

therefore, has no end customer connected to the functional unit. The issues relating to the 

stakeholder ‘consumer’ might also apply to the supplier/buyer relationship along the supply chain. 

This relationship and their issues are, however, also disregarded from since this is a company-specific 

relation and that would create a problem in maintaining the general viewpoint of the study.  

 

Therefore, in all the three life cycles, the stakeholder groups employee, local community, society and 

company will be included. In different steps of the systems, only indicators that are relevant for the 

activity in question will be considered.  

 

The category indicators suggested in the UNEP/SETAC Code of Practice, see appendix 1, that have not 

been taken into consideration are community engagement and social and economic repercussions 

under the stakeholder category ‘local community’. The way we interpret the definition of community 

engagement, we considered it to be too company-specific to be used in a generic hotspot 

assessment. The category indicator social and economic repercussions is also difficult to define. In our 

interpretation, it is considered to be a more aggregated indicator, and will therefore be considered 

later in the impact assessment. Also, the category indicator vocational training under the stakeholder 

‘society’, and promoting social responsibility and respect for intellectual property rights under the 

stakeholder ‘company’, is considered to be too company-specific to be used in this study. Table 4 

shows a complete list of stakeholder categories and category indicators. 

 

Table 4. List of stakeholder categories and category indicators. 

Stakeholder Category Category Indicator 

 Employee Freedom of association and collective barganing 

  Wages 

  Working hours 

  Child labour  

  Forced labour 

  Equal opportunities/discrimination 

  Health and safety 

  Social benefits/Social security 

Local Community Secure, safe and healthy living conditions 

  Land acquisition, delocalisation and migration 

  Respect of indigenous rights 

  Access to resources 

  Cultural heritage and traditional knowledge 

Society Public commitments to sustainability issues 

  Employment creation 

  Contribution to the national economy and stable economic development 
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  Prevention and mitigation of armed conflicts 

  Technology development 

Company  Corruption 

  Fair competition 

 

A set of subindicators was developed with one or more subindicator under each of these category 

indicators. The subindicators were chosen to reflect social issues that can be related to operations in 

the analysed biofuel industries. When developing this set of indicators, inspiration was taken from, 

for example, the GRI guidelines, one of the co-authors to the Code of Practice, Bo Weidema, and 

other international codes and standards. The full list of subindicators can be viewed in appendix 2.  

 

Data collection 

As mentioned before, this study aims at giving a general view of the life cycles of biofuels. However, 

since there exist no databases with social data, and since generic data may not always be possible to 

find, there are cases where company-specific data are considered generic and represent the general 

issues in a country or region.  

 

Data will be gathered on the Internet, in literature, from databases with national statistics and from 

interviews with interest- and trade organizations. In cases where these sources will not suffice to 

address all the issues, information will be gathered from organisations included within the system 

boundary.  

 

Data Quality Considerations 

When conducting a sLCA it is important to address the quality and integrity of the data since it is 

fundamental to ensure the reliability and the validity of the results and to be able to draw the right 

conclusions. In this case study, most of the data is qualitative which increases the need for reliability, 

while it at the same time makes it a bit harder to evaluate when using, for example, a sensitivity 

analysis.  

 

The validity of the data indicates if the data collected provides information on what  intended to 

measure. To positively affect the validity is something that the authors believe has been done, even if 

the indicators have been modified during the data collection to better cover the social issues in the 

life cycle. However, since the sLCA is an iterative process, this is something that was anticipated and 

should have strengthened the validity of the results.  

 

The relevance of the gathered data is the question if the right data and indicators are used to 

measure what we wish to measure. Since this assessment is a hotspot assessment, mostly generic 

data have been used, which is relevant but the relevance could have been even better if there had 

been a possibility to collect site-specific data as well. An emphasis was put on only using current and 

up-to-date data during the data collection. 

 

The completeness of data deals with the question if all data that is needed is possible to collect. In 

this case there have been difficulties in the data collection from Brazil where much of the relevant 
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information only is available in Portuguese. However, a substantial amount of data about the key 

social issues has been collected, but this is indeed an issue.  

 

5.1.2 Life Cycle Inventory Analysis  

Under the life cycle inventory, data of the three processes have been gathered through a desktop 

screening, searching for information on the Internet, in literature and journals. A number of 

interviews were also performed with producers, importers and interest organisations in order to 

receive a more in-depth knowledge of the issues. These informal interviews that were conducted 

with representatives for relevant organisations are shown in the table below.  

Table 5. People contacted during the Life Cycle Inventory. 

Biofuel Life cycle stage Organisation  Contact person 

Ethanol Cultivation, transport and 

processing in Brazil 

The Swedish Society for 

Nature Conservation 

Anders Friström, Journalist. 

 Cultivation, transport and 

processing in Brazil 

The BioAlcohol Fuel 

Foundation, BAFF 

Lena Nordgren 

 Storage and transport in 

Sweden 

SEKAB, one of Europe’s 

leading ethanol producers 

Patrik Olsson, Purchaser. 

Annika Carstedt Parmlid, 

information officer. 

 Storage in Sweden The Swedish Petroleum 

Institute, SPI  

Leif Ljung 

Biodiesel Production of biogas Lantmännen Ecobränsle Per Erlandsson, Location 

manager. 

Biogas Production and transport 

in Sweden 

The Swedish Gas Agency  Helena Jansson, Security 

and technology, biogas. 

Michelle Ekman, 

responsible fuel gas. 

 

The data was gathered together with the definition of the subindicators. Most of these subindicators 

were identified before the data collection started, but since this was an iterative process, some sub-

indicators were added during the data collection, and some were removed. 

All the data gathered during the inventory analysis can be found in appendix 3, 4 and 5.  

Simplifications and generalisations 

When conducting the Life Cycle Inventory, further simplifications and generalisations were made in 

addition to those stated in the goal and scope section. These are presented below. 

Ethanol 

The fact that sugarcane is cultivated for both sugar- and ethanol production has been disregarded 

from in the inventory of the cultivation and harvesting phase of the life cycle. An assumption has 

been made that there are no difference in the data if the sugarcane is intended for sugar or ethanol, 

since many plantations cultivate for both products.  
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There have been difficulties in finding different data and separating sugarcane crushing in the mills 

(which are used for both sugar and ethanol) and the distilleries (which are only for ethanol). Much 

data also comprises both the sugar cane fields and the mills, which makes it hard to find specific data 

for a separate operation.  

The transportation of the sugarcane and the transportation of the ethanol have been considered as 

Brazilian transportation in general.  

Most of the data concerning the shipping of ethanol from Brazil to Sweden were found from 

Transpetro, a subsidiary of Petrobras, a semi-public Brazilian oil company and the world's largest 

buyer of ethanol.  

Since pure ethanol does not have a significant risk of explosion, there has been no notification in the 

database of such a risk during transport to pump. However, by mixing even a small amount of 

gasoline into the ethanol, the risk of explosion is increased dramatically. Most ethanol transported 

on roads to the pumps is E85, and poses a risk for the local community and other road-users.    

Biodiesel 

A generalisation is made regarding the transport between the rapeseed oil production plant and the 

biodiesel plant. One of the largest rapeseed oil producers is transporting its rapeseed oil to the 

neighbouring biodiesel plant via pipelines.2 Eventhough this is not always the case and some 

transports are made via roads, this would not cause any significant social issues that would change 

the results of this study. 

Both the processing of the rapeseeds and of biodiesel are seen as chemical basic industries, when 

finding statistical data on, for example, wages, working hours and health and safety issues among 

employees. Also, the storage of biodiesel is considered a form of chemical basic industry, even 

though in terms of workers’ associations and collective agreements, the work on fuel depots are 

more closely linked to the transport sector.  

No difference is made between the different transports within the biodiesel life cycle, and all 

transports are regarded as road transports.  

Biogas 

The analysis of the biogas life cycle has been simplified to only cover the biogas that is produced at 

the sewage plant in Bromma outside Stockholm since, at the moment, this is where the biogas 

distributed to the filling stations around Stockholm city is produced. This gas is distributed by 

container transport operated by the company AGA. There is also a second sewage plant, Henriksdal, 

producing biogas but this gas is distributed directly via pipeline to Stockholm Public Transport, which 

in turn fills some of its buses with biogas. There is also a third sewage plant that is about to start 

producing and upgrading biogas., but in this case study we have only included the gas that is 

distributed from the Bromma sewage plant.  

The upgrading of the biogas to vehicle fuel is also located at the sewage plant in Bromma; therefore, 

there will be no transport between the production of the gas and the upgrading plant.  

                                                           
2
 Rapeseed oil producer AAK, biodiesel producer Lantmännen Ecobränsle. 
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No difference is made between the different transports throughout the biogas lifecycle, and all 

transports are regarded as road transports.  

5.1.3 Life Cycle Impact Assessment (sLCIA) 

To assess the results, two types of characterisation models were chosen. The first one aggregates the 

qualitative data from the sub- and category indicators into impact categories by a summary of the 

social issues of each fuel. The other characterisation model, a scoring system, is used to aggregate 

the data in a more quantitative and visual manner and to provide the possibility of comparison 

between the three product alternatives.  

Aggregation and summary into impact categories  

According to the Code of Practice, in the impact assessment phase it is appropriate to select impact 

categories, category indicators and a characterisation model in accordance with the goal and scope 

of the study. However, the authors found it necessary to do this selection to some extent already in 

the inventory phase of this study, in order to know what data to collect, and then be able to collect 

the right data. This also made the compilation of the data easier. It was also necessary to choose 

which category indicators to use, in order to find the appropriate subindicators. Therefore there will 

not be two steps of aggregation in the assessment due to the fact that the inventory indicators come 

from category indicators and need no aggregation. The only aggregation step will therefore be from 

category indicators, e.g. “Forced labour” passing to the category indicator “Human rights”.  

 

After analyzing the collected data it was decided to aggregate the data into the following impact 

categories: human rights, working conditions, health and safety, cultural heritage, governance, and 

finally socio-economic repercussions. Table 6 shows the aggregation of the category indicators into 

impact categories.  

Table 6. Aggregation of category indicators into impact categories. 

Impact category Category indicator 

Human rights Child labour 

  Forced labour 

  Equal opportunities /Discrimination 

Working conditions Freedom of association and collective bargaining 

  Wages 

  Working hours 

  Health and safety 

  Social benefits / Social security 

Health and safety Secure, safe and healthy living conditions 

Cultural heritage Respect for indigenous rights 

  Cultural heritage and traditional knowledge 

Governance Public commitments to sustainability issues 

  Corruption 

  Fair competition 

Socio-economic repercussions Land acquisition, delocalization and migration 

  Access to resources 



 Case Study   

40 
 

  Employment creation 

  Contribution to the national economy and stable 

economic development 

  Prevention and mitigation of armed conflicts 

  Technology development 

 

The authors found it most suitable to present these qualitative inventory results as summaries of the 

social impacts in accordance with the impact categories for each of the analysed fuels. This is shown 

in the following sections, and the references to this information can be found in appendices 3, 4 and 

5.  

Ethanol - Human rights 

From our analysis we can draw the conclusion that violations against human rights are common 

throughout the Brazilian ethanol industry. The main implication is the harvesting of sugarcane where 

many cases of both forced labour and child labour are well documented. According to the Brazilian 

Ministry of Labour, 50% of the registered cases of slave labour were related to sugarcane. See 

appendix 3, p. 1. Even though there are substantially more incidents of forced labour related to the 

harvesting operation of sugarcane than to the processing of sugar and ethanol, there are also 

documented cases of forced labour at ethanol distilleries. In the Brazilian manufacturing industry, the 

ratio of basic salary, men to women, is 1.63, which, in this study, is seen as representative for the 

sugarcane processing industry. See appendix 3, p. 6.  

 

In the operations of the ethanol life cycle that are located in Sweden, there are no significant human 

rights issues. See appendix 3, p. 20-27. 

 

Ethanol - Working conditions 

There is legislation in Brazil covering the right of freedom of association; however, this is something 

that is not reality at the sugar cane plantations. The workers are not allowed to form unions or to 

negotiate working hours and wages. Since sugarcane cutting employs seasonal workers, the 

companies can exploit the workers even more, as there is a smaller risk that the workers organise 

themselves and make contact with labour agencies and labour justice. See appendix 3, p. 1-2. The 

wage is performance based and to receive the minimum wage, at least 10 tonnes per day need to be 

cut; however, there is no control over how much cane that has been cut, making salary calculations 

impossible. See appendix 3, p. 1. 

 

Average working hours in industry are 12 – 14 hours per day, leading to injuries, occupational 

diseases and work-related fatalities due to excessive effort. Common occupational diseases are 

wearing of the spine, tenditis of the hands and arms due to repetitive effort, respiratory diseases due 

to cane soot, foot deformation due to the use of large metal-reinforced shoes, and shortening of 

vocal cords due to the neck’s curbed posture during work. According to some sources, workers 

seeking medical consultation are penalised if the ailment does not inhibit the person from working. 

See appendix 3, p. 2. Working in the sugar mills is also risky, and even if the authors have not found 

statistics in English showing how many have died in the mills, other sources claim that deaths have 

occurred in the mills as well as in the fields. See appendix 3, p. 7. 
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In Sweden there is no statuary minimum wage, but the wage level in the transport sector is about 

the same as the average in the private sector, appendix 3, p. 24, and the wage in the chemical basic 

industry is well above the average, see appendix 3, p. 20. There are no other significant issues 

concerning the working contiditions in either the Swedish transport business or chemical basic 

industry.  

 

Ethanol - Health and safety 

Some of the issues during the burning-off period, when the cane is burnt on the fields, are increased 

respiratory illnesses, heat, increased water consumption, ashes, smoke and fire risks. There have also 

been incidents of illegal deforestation of riverside vegetation in combination with the use of 

agrochemicals, which have contaminated rivers and streams. Plagues from sugarcane plantations 

migrate, destroying other crops on family farms and forcing them to make use of agrochemicals, 

which is something they did not have to do earlier. See appendix 3, p. 3.  

Since Sweden is on the 7th place on the UNDP Human Development Index, and 100% of the 

inhabitants are using an improved water source and improved sanitation, see appendix 3, p. 21, an 

assumption is made that there are no significant issues concerning safe and healthy living conditions 

in general, and there are no issues associated with the transport or the ethanol industry in particular.    

Ethanol - Cultural heritage  

A social issue regarding cultural heritage is that young Indians are very coveted as cane cutters due to 

their youth, strength and endurance. Studies show that their migration is ruining the culture of the 

village. See appendix 3, p. 4. The monocultures of sugarcane are destroying small-scale farming and, 

thereby, traditional knowledge. There have also been a number of conflicts stemming from violations 

of indigenous land rights, mainly in the region of Mato Grosso do Sul. See appendix 3, p. 3-4. 

Sweden is a highly industrialised country; its agricultural industry has reached a high mechanisation 

level. Therefore, there is no evidence that the import and distribution of ethanol should have any 

negative effect on cultural heritage and traditional knowledge or the respect for indigenous rights. 

See appendix 3, p. 20-27. 

Ethanol - Governance 

Brazil is a country where corruption is widespread, and the country is ranked as number 80 out of 

180 on the corruption perceptions index. See appendix 3, p. 9. This, of course, affects the business 

severely and the authors found it hard to find objective data. The corruption leads to the neglect of 

laws, certificates and working rights and makes the governmental data not trustworthy. Sweden, 

however, is ranked as number 1 on the corruption perceptions index and there are there are no 

operations in the Swedish part of the ethanol life cycle that are identified as having a significant risk 

of incidents related to corruption. See appendix 3, p. 22.  

 

In Brazil, governmental incentives for the ethanol industry is a question of controversy as well. 

According to UNICA, there have not been any subsidies and governmental incentives since the late 

1990s. This is partly true since the Brazilian ethanol industry is very competitive in comparison with, 

for example, the American ethanol industry. However, even though there are no direct subsidies 
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there are several governmental incentives to increase the agro-energy sector, attracting global 

companies, and neglecting the landless people promised to have land. See appendix 3, p. 3 and 5.  

 

Cases of cartel formation have been a problem within the sector, since there are only a few huge 

global players within the industry that produce ethanol like, for example, Monsanto. These large 

plants fix the prices, control more or less everything, and make the village or region it is located in 

very dependent on its presence. See appendix 3, p. 5. This creates a vulnerable situation with a few 

individuals influencing all levels of the political life in the region, creating problems in the community. 

In Sweden there have been incidents of cartel formation with an example in 2003 when the five 

major petroleum companies, OKQ8, Shell, Statoil, Norsk Hydro and Preem, were convicted for illegal 

collaboration and, among other things, fixing discount levels to taxi companies –  they were 

convicted to a fine of 50 million SEK. In November 2008, the Swedish Association of Green Motorists 

accused the Swedish petroleum companies for cartel formation regarding the price of E85. They also 

urged the Swedish Competition Authority to investigate the issue. See appendix 3, p. 23. 

 

Ethanol - Socio-economic repercussions  

In Brazil, where the agrarian reform can be said to be going backwards, the issues surrounding the 

land acquisitions for ethanol production, while landless people are not receiving any of the land they 

have been promised, are great. President Lula da Silva won the election much due to the fact that he 

promised that the 1.5 million landless people living in Brazil would be given land to cultivate. This has 

not been fulfilled. Instead, international companies are producing sugarcane and leasing vast areas of 

arable land, making small-scale farming impossible. See appendix 3, p. 3.  

 

For one functional unit, 16,08 m2 of sugarcane field is required. See appendix 3, p. 3. Other feedstock 

are being substituted in favor of sugarcane. The few landless people who received land, so-called 

agrarian reform settlers, are only given credits from banks if they are for sugarcane cultivation and 

not for producing other feedstock. The expansion of the sugarcane plantation affects, for example, 

cattle breeding, which has to expand into areas of rainforest, as well as other settlers. There are also 

reports showing the expansion of sugarcane plantations into the rainforest; however, this is 

something that UNICA denies very intensely. See appendix 3, p. 3-4.  

 

The sugarcane monocultures of Brazil are a serious environmental and social threat and when these 

monocultures expand into areas traditionally used for family farming and food production it 

threatens fruit and vegetable crops. Over 70 % of the food that is consumed in the country comes 

from this kind of small-scale farming, showing how extremely important it is. See appendix 3, p. 3-4. 

 

The sugarcane industry employs a great amount of people; around 1.5 million people are working 

with the harvesting every year. See appendix 3, p. 4. However, the workers are often seasonal 

workers, working under bad conditions, and do not contribute to the community they live in. 

Therefore, the community does not benefit from the increased numbers of workers, especially since 

the workers often are paid with food coupons and need to buy food at a store operated by their 

employer. There is an aim in the industry to reduce the number of cutters, and to substitute them 

with harvesting machines, which creates an even greater pressure on the workers since they will only 

keep their job as long as they are cheaper than the machines. So even if this development towards 

machine harvesting indeed is needed due to awful working conditions, the cutting industry employs 
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a substantial amount of people, which in this case will be unemployed. In the long run, this 

mechanisation is inevitable and the jobs lost will probably be transferred into other industry sectors; 

however, since this is far ahead, working conditions must be improved by then. This could be 

achieved through reducing the amount of cane that needs to be cut every day and a general 

improvement of the living and working conditions for the cutters. 

 

The ethanol industry contributes to the development of technology, and much of the infrastructure 

improvements have been made due to the industry. See appendix 3, p. 12 and 18. More efficient 

harvesting methods and machines have been developed; huge investments in larger marine 

terminals have been made, reinventing the Brazilian shipbuilding industry; storage capacity has 

improved and pipelines have been built to transport the ethanol. See appendix 3, p. 12 and 18.  

 

Biodiesel - Human rights 

The entire life cycle of biodiesel is, in this study, located in Sweden and, according to UNICEF, there is 

no documented occurrence of child labour in Sweden. There are no occurrences of forced labour in 

the biodiesel life cycle and its related activities. When it comes to equal opportunities/discrimination, 

in all three types of industries: agriculture, chemical industry and transport, men are in majority 

representing 72%, 93% and 84%, respectively. See appendix 4, p. 2. The men to women basic salary 

ratio is below average in all three industries, which is positive in terms of equal pay. It is 1.05 in both 

agriculture and transport, 1.10 in the chemical industry, and the country average is 1.11. See 

appendix 4, p. 2. 

 

Biodiesel - Working conditions  

Freedom of association and collective bargaining do exist in Sweden. However, even though most 

farmers in Sweden today are self-employed, those who work as employees could meet problems 

since their employer, the farm owner, does not have a collective agreement. See appendix 4, p. 1. 

In Sweden there is no statuary minimum wage, so instead it is easier to compare with the average 

hourly wage in the private sector which is 133.8 SEK. The average hourly wage in the agricultural 

industry is 118.6 SEK. See appendix 4, p. 2. The wage for process operators in the chemical industry is 

173.20 SEK, see appendix 4, p. 9, which is well above the average. In the transport business, the 

employees earn 130.20 SEK, which is almost the same as the average in the private sector, see 

appendix 4, p. 5.  

When it comes to working hours in the agricultural industry, it is difficult to find a number since 

many farmers work part-time and the workload varies over the year. Forty hours per week is 

statutory in Sweden if there does not exist a collective agreement in the industry. See appendix 4, p. 

1. 

Health and safety issues concerning the agricultural industry are an increased risk of occupational 

diseases such as asthma, arthritis, strain injuries and farmer’s lung. The rates of injury in agricultural 

and chemical industry sectors are 4 per 1000 workers, appendix 4, p. 2, compared to 10 per 1000 in 

the transport sector in 2007, appendix 4, p. 6. The rates of occupational diseases are 3 per 1000 

workers in the transport- and chemical industry, see appendix 4, p. 17 and 20, while 1 per 1000 in the 

agricultural industry, see appendix 4, p. 2. There were 9 work-related fatalities in the transport 

sector, see appendix 4, p. 6, 8 in the agricultural, appendix 4, p. 2, and 0 in chemical industry, see 
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appendix 4, p. 9. On average, in all industry sectors, 7 in 1000 workers are injured, 3 in 1000 have 

occupational diseases and 75 die in work-related accidents. 

According to EU research, Sweden is on the third place in the EU, after Luxembourg and Denmark, 

when it comes to investing resources in social benefits. See appendix 4, p. 2. 

Biodiesel - Health and safety  

Sweden is on the 7th place on the UNDP Human Development Index, where 100% of the inhabitants 

are using an improved water source and improved sanitation. See appendix 4, p. 2. 

 

Biodiesel - Cultural heritage  

The only indigenous people in Sweden are the Sami people living in the northern part of the country 

as well as in the northern parts of Norway, Finland and Russia. Since these people live on land that is 

not suitable for rapeseed cultivation, there is no issue of disrespect of indigenous rights relating to 

the biodiesel industry. See appendix 4, p. 3. 

 

Sweden is a highly industrialised country, where also the agricultural industry has reached a high 

mechanisation level; therefore, there is no evidence that the rapeseed cultivation or biodiesel 

industry should have any negative effects on cultural heritage and traditional knowledge.  

Biodiesel - Governance 

AAK, a large Swedish producer of rapeseed oil, is now producing district heating to the surrounding 

community from left-over heat from their factory, as a step to support sustainability issues. See 

appendix 4, p. 10. 

 

Sweden is ranked as number one on the Transparency Internationals Corruption Perceptions Index, 

CPI, and there are no operations in the biodiesel industry that are identified as having a significant 

risk of incidents related to corruption. See appendix 4, p. 4.  

 

However, there have been incidents of cartel formation with one example in 2003 when the five 

major petroleum companies in Sweden, OKQ8, Shell, Statoil, Norsk Hydro and Preem, were convicted 

for illegal collaboration and, among other things, fixing discount-levels to taxi-companies. They were 

convicted to a fine of 50 million SEK. In November 2008, the Swedish Association of Green Motorists 

accused the Swedish petroleum companies for cartel formation regarding the price of E85. They also 

urged the Swedish Competition Authority to investigate the issue. See appendix 4, p. 18. 

Biodiesel - Socio-economic repercussions  

The land required for the functional unit is 22.28m2. There is no significant implication of land 

acquisition expansion due to an increase in rapeseed cultivation, even though there is a tendency 

towards an increase in land use for this feedstock. However, this takes form through a swap from 

another crop to rapeseed. See appendix 4, p. 3.  

 

As the part of the produced rapeseed oil used for fuels is increasing, there occurs a need for 

something to substitute the rapeseed oil previously used in the food industry. This has led to an 

increased import of oils such as palm oil, which in turn has an effect on the deforestation of 

rainforests (Cederberg & Flysjö, 2008). 
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Since the area of renewable energy is an expanding business, it should have a positive effect on the 

employment market. Nevertheless, no numbers or evidences of such effects have been found or any 

numbers that imply a contribution to the national economy from the biodiesel sector. However, due 

to the lack of Swedish rapeseed, there is no export of the crops but imports of both rapeseeds and 

rapeseed oil. See appendix 4, p. 7.  

The biodiesel industry is a young industry, still under development, so new technologies are a high 

priority and could contribute to improvements in other processing industries and biofuel 

technologies. Since there is a limited area of arable land in Sweden, the demand for higher yields is 

advancing the knowledge in plant breeding and could, in the longer perspective, also contribute to 

higher yields in the agricultural industry in general. See appendix 4, p. 4.  

As the efficiency in the biodiesel industry increases, reduced production costs could contribute to an 

increased demand in cleaner vehicles and, thereby, have a positive effect on the development of 

green cars. 

Biogas - Human rights 

The entire life cycle of biogas is, in this study, located in Sweden and, according to UNICEF, there is 

no documented occurrence of child labour in the country. There is no forced labour in the biogas life 

cycle and its related activities. See appendix 5, p. 1. When it comes to equal 

opportunities/discrimination, in all three types of industries: agriculture, chemical and transport, 

men are in majority representing 72%, 93% and 84%, respectively. See appendix 5, p. 1. The men to 

women basic salary ratio is below average in all three industries, which is positive in terms of equal 

pay. The average is 1.05 in both agriculture and transport, 1.10 in the chemical industry, and 1.11 in 

the country. See appendix 5, p. 1.  

 

Biogas - Working conditions    

Freedom of association and collective bargaining exist in Sweden, and there are collective 

agreements protecting employees. See appendix 5, p. 1. 

 

In Sweden there is no statuary minimum wage; instead, it is easier to compare with the average 

hourly wage in the private sector: 133.80 SEK. The wage for process operators in the chemical 

industry is 173.20 SEK which is well above the average. See appendix 5, p. 1. In the transport 

business, the employees earn 130.20 SEK, which is almost the same as the average in the private 

sector. See appendix 5, p. 8. 

 

Forty hours per week is statutory in Sweden if there does not exist a contradicting collective 

agreement in the industry. See appendix 5, p. 1.  

 

Health and safety issues concerning the biogas industry are mainly related to leakages of gas. There 

were two reported cases of injuries related to upgraded biogas in 2007. See appendix 5, p. 2. The 

rates of injury were 4 per 1000 in the chemical industry, see appendix 5, p. 2, and 10 per 1000 in the 

transport sector in 2007, see appendix 5, p. 8, while the rates of occupational diseases were 3 per 

1000 workers in both the transport- and chemical industries, see appendix 5, p. 2 and 8. There were 

9 work-related fatalities in the transport sector, appendix 5, p. 9, and 0 in chemical industry, 

appendix 5, p. 2. Compared to the average in all sectors, these numbers do not demand special 
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attention, even though the number of fatalities in the transport sector is high compared to the 

average.  

According to EU research, Sweden ranks third in the EU, after Luxembourg and Denmark, when it 
comes to investing resources in social benefits. See appendix 5, p. 2. 
 
Biogas - Health and safety 

Sweden is on the 7th place on the UNDP Human Development Index, where 100% of the inhabitants 

are using an improved water source and improved sanitation. See appendix 5, p. 2.  

 

Biogas - Cultural heritage  

The only indigenous people in Sweden are the Sami people living in the northern part of the country 

as well as in the northern parts of Norway, Finland and Russia, and these people are not affected by 

the biogas industry that, at present, is concentrated to other regions. 

 
Biogas - Governance 

The process of producing biogas is based on the use of waste which, therefore, is an important piece 

of the puzzle for creating a sustainable society where nothing goes to waste. See appendix 5, p. 3.  

 

Sweden is ranked as number one on the Transparency Internationals Corruption Perceptions Index, 

CPI, and there are no operations in the biogas industry that are identified as posing a significant risk 

for corruption-related incidents. See appendix 5, p. 4.  

However, there have been incidents of cartel formation with one example in 2003 when the five 

major petroleum companies in Sweden: OKQ8, Shell, Statoil, Norsk Hydro and Preem, were convicted 

for illegal collaboration and, among other things, fixing discount levels to taxi companies. They were 

convicted to a fine of 50 million SEK. In November 2008, the Swedish Association of Green Motorists 

accused the Swedish petroleum companies for cartel formation regarding the price of E85. They also 

urged the Swedish Competition Authority to investigate the issue. See appendix 5, p. 7.  

Biogas - Socio-economic repercussions  

One of the most positive effects of biogas production is that today’s main input in the process is 

waste, and by using this waste for biogas production, other social issues concerning waste can be 

avoided. In addition, no social effects, negative or positive occur due to cultivation of crops or other 

possible operations associated with a longer life cycle prior to the processing. One negative effect 

could be that producing biogas out of wastes is not an incentive for an ambitious waste reduction. 

Since waste is a limited resource, appendix 5, p. 2, in order to fulfill the need for biogas, there is a risk 

of including more and more agricultural crops, which could intrude on the land used for food 

production.  

The biogas industry is a new and upcoming industry and, therefore, it still has a positive effect on the 

employment market since new plants are opening. Since there still is an advantage of locating the 

biogas plants close to the source of the input material as well as the pump, there could be a positive 

effect on the local job market and a decentralisation the fuel industry. According to the Swedish Gas 

Agency, a 20% transition into biogas could create 60 000 new jobs in Sweden. See appendix 5, p. 3.  
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Given that the technology is relatively young, there are substantial efforts being made leading to 

technology development, especially to increase efficiency, optimise the process and increase the 

methane content in the gas. Research is also being done on new types of substrate mixtures, 

including seaweed, as well as pre-treatment technologies and new digestion technologies. See 

appendix 5, p. 3.  

Scoring system  

The other characterisation model used in this study is a scoring system where each operation has 

been marked if there were any social issues regarding each of the category indicators. The results of 

this model are represented in table 7, where negative social effects result in a higher score. To view 

the scoring system in full, view appendix 6.  

 

Table 7. Scoring of the fuel alternatives according to operation 

  Operation Score Total 

Et
h

an
o

l 

Sugarcane cultivation 11 

13 

Sugarcane processing 3 

Transport 0 

Storage in Brazil 1 

Shipping to Sweden -3 

Storage in Sweden 0 

Transport to pump 1 

B
io

d
ie

se
l 

Rapeseed cultivation 2 

0 

Transport to processing plant 1 

Rapeseed oil processing -3 

Biodiesel processing -2 

Storage 0 

Transport to pump 1 

B
io

ga
s Sewage plant, gas production, upgrading -4 

-3 Storage 0 

Transport to pump 1 

 

1:   One or more issues with negative effect under one subindicator 

0:   No issue or no data found 

-1: One or more issues with positive effect under one subindicator 

 

This aggregation of results clearly shows that the ethanol life cycle contains significant social issues. 

The interpretations of the results of this aggregation will be discussed further in the interpretation 

phase. 

  

To divide the result into the different operations is important in order to display in which operations 

the most problems occur. Another way to view the results is to distribute them according to the 

impact categories. This can provide an estimate on how the products affect the different areas. This 
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is shown in the diagram below and the numbers are based on the same evaluation and scoring 

method as the results in  table 7.  

 

Figure 10. Positive and negative effects of the different biofuels 
 

These results visually show the differences between the fuels and how they both negatively and 

positively affect different impact categories.  

5.1.4 Life Cycle Interpretation 

In this section, an identification of the significant issues of the analysed life cycles will be presented, 

followed by an evaluation of the study and the conclusions that can be drawn from the assessment.  

Significant social issues 

Ethanol: The most significant social issues regarding the ethanol life cycle in Brazil is the violation 

against human rights, such as the occurrence of child labour and forced labour. The implications 

surrounding the agrarian reform is of course also a significant issue, due to the fact that the 

expansion of sugarcane production into land that before was used to cultivate some other kind of 

feedstock now is used for cultivating sugarcane. One could say that the expansion of sugarcane 

plantations and increase of ethanol production is contradictory with the agrarian reform where the 

landless people, according to the constitution, have the right to cultivate idle land. Land is now 

instead leased to global companies to cultivate sugarcane. The working conditions at the sugarcane 

fields are very often close to inhumane, and occupational diseases are common due to the heavy 

work. The reported cases of deaths are due to accidents during work; however,  there are suspicions 

of a number of unreported deaths caused by exhaustion..  

 

Biodiesel: Contrary to the ethanol life cycle, there are no issues regarding human rights violations, 

since the whole life cycle is located in Sweden. Some concern about far-reaching effects of the use of 

rapeseed oil can, however, be seen. For example, if the demand for rapeseed oil for biodiesel 

production increases within Sweden, it creates an even greater demand for imported palm oil. Such 

an effect is certainly not wanted, since this leads to deforestation in Indonesia, with the resulting 
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release of stored carbon. During this study, we have not seen any implication that the biodiesel 

industry has had any certain effect on the employment market, something we more or less had 

expected, since it is a new and evolving industry.  

 

Biogas: As with biodiesel, there are no human rights violations regarding this alternative fuel, since 

biogas is utilised in the near proximity from where it is produced and the whole life cycle is located in 

Sweden. The main positive thing with biogas is the fact that wastes are used, leading to waste 

reduction. Maybe the use of waste as an energy source could diminish the incentives for ambitious 

waste reduction, but on the other hand the wastes that are used in the biogas need to be organic 

recyclable. Therefore, this might not be a problem but more of an incentive for even better waste 

sorting. A more likely far-reaching effect could instead be the cultivation of crops especially grown 

for biogas production, which could lead to intrusion on land intended for food production.  

 

Both the employment market and new technology development are boosted by the evolving biogas 

industry. An estimate made by the Swedish Gas Agency predicts a great amount of job opportunities 

in Sweden, around 60 000, if the country were to switch 20 percent of fossil fuel use to biogas. There 

is also a positive effect on the development of new technology, especially on the efficiency of the 

process. This technology development is leading to an increased knowledge that can be exported, 

leading to even more employment opportunities.  

 

Comparsion of the fuels 

The results from table 7 show that the most significant issues occur in the life cycle of ethanol, and 

they occur most frequently in the operation ‘sugarcane cultivation’. From a social standpoint, the 

production of ethanol is far from acceptable with its’ several violations against human rights and 

unacceptable working conditions. Compared with the biogas and biodiesel made out of Swedish 

rapeseed, there are no doubts that the latter two are better alternatives than ethanol. Biodiesel 

received the score zero and, therefore, is considered to have equally positive and negative impacts 

during its life cycle. Biogas is considered to, in total, have a positive impact on the different 

stakeholders. Biogas has more potential of having a positive effect on the local job market and to a 

more thrivingcommunity due to the fact that the production of gas needs to be near where it is to be 

used. Biogas also has the positive effect of using different kinds of wastes, showing a great 

opportunity of waste reduction, even though there will be a necessity to use forest residues and 

crops for large-scale gas production. On the negative side, an increase of biodiesel production 

probably will lead to increased dependence on imported palm oil.and this cannot be seen as 

appropriate. Another aspect speaking, most probably, in favour of biogas is that there is no 

cultivation, as with the two other biofuels. However, this is only valid for the biogas that is made out 

of sewage sludge, wastes and slaughterhouse wastes. This results in that the issues surrounding land 

acquisition and questions surrounding what the arable land shall be used for can be avoided.  

In figure 10, one can see that ethanol is the fuel with most negative impacts concerning five out of six 

impact categories, and that biodiesel only has got one negative impact, concerning working 

conditions. Surprisingly, all three fuels have got a significant positive effect on socio-economic 

repercussions. A main reason for this is probably the effect that it has, as a new industry, on both the 

employment market and technology development. However, since this characterisation model does 

not consider the weight of different impacts or the quantity of impacts under each subindicator, the 
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far-reaching negative effects of land use could create a significant alteration of the result under this 

impact category.     

 

The main reason for many of the social issues surrounding the ethanol industry is the enormous 

pressure put on this industry by large investments by multinational companies and the 

encouragement by government to expand the sector.  

 

Evaluation of the sLCA 

Transparency of the results is something that the authors considered as essential and, apart from 

triangulating the data, we made use of as objective and up-to-date data as possible and tried to 

document all sources as well as possible, which we believe has been successful. However, the 

certainty and reliability of the results are something we cannot be fully satisfied with and truly sure 

of. This is due to the lack of knowledge in Portuguese, the several assumptions made during the 

study, the difficulties in finding relevant data and that there was no possibility to do any on-site visits. 

 

The completeness of the study is good and we believe that all relevant crucial issues have been 

covered in the sLCA, even if it would have been desirable to be able to do on-site visits and collect 

site-specific data. However, this was not within the scope of this study and, therefore, not crucial for 

the completeness. The indicators used could in some cases have been better suited as, for example, 

some indicators were only valid in Brazil and not in Sweden, and vice versa. We found it difficult to 

find data from the two countries that was corresponding and comparable, which might show the 

improperness of a particular indicator, but perhaps more importantly, the difficulty of finding 

accurate data. However, with the means available, and within the goal and scope of the study, we 

believe all crucial hotspots have been identified.  

 

The consistency of the study aims to verify the appropriateness of the modelling and methodological 

choices, according to the goal and scope of the study. The goal of this study was to conduct a hotspot 

assessment in order to identify the social implications surrounding each life cycle, and in accordance 

with this goal we think that the model was successful since the main social issues have been 

identified. The choice of characterisation models was difficult since there are no existing well-

developed methods to provide guidance. The scoring system we developed provided a clear and 

visual comparison of the three fuels. However, since this characterisation model does not consider 

the weight of different impacts, or the quantity of impacts under each subindicator, there could be a 

significant alteration of the results if this was to be addressed in a new characterisation model. 

However, since all data and aggregation steps have been documented, this problem only regards the 

assessment and interpretation phase and not the accuracy of the data.       
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Conclusions 

Based on the above described assessment, this sLCA can conclude that biogas is the most suitable 

biofuel from a social point of view. Besides from not violating any human rights, complying with 

national regulations and positively effecting both the employment market and technology 

development, biogas also combines energy creation with waste reduction.  

 

Involvement of stakeholders in the study 

Even though this was not a case-specific study, we have tried to involve different stakeholders in 

order to view the issues from various angles, especially regarding the production of ethanol. When 

conducting the inventory analysis of ethanol, we spoke to the Swedish ethanol importer SEKAB, 

which is involved in collaboration with UNICA, as well as to representatives from the Swedish Society 

for Nature Conservation. However, in the scope of a hotspot assessment, the involvement of 

stakeholders is not crucial, so this was only conducted where it was required in order to gain 

accurate data.  
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6. Results 
By conducting the case study using the UNEP/SETAC Code of Practice, the authors have been required 

to obtain a thorough understanding of the methodology. At some points, there have been difficulties 

in understanding this guide and, occasionally, problems have occurred when using it for the chosen 

product, biofuels. The results presented in this chapter describe the difficulties in using the Code of 

Practice on biofuels together with possible improvements of the guide. Since this can be seen as an 

evaluation of the Code of Practice, the results will be based on the perception of the authors and their 

frame of reference.  

At the first glance of the Code of Practice, confusion arose and more questions  came up than 

answers given. Even though the standard is divided into different chapters such as Elements of 

Context, Environmental and Social, Socio-Economical Life Cycle Assessment, Technical Framework for 

Social Life-Cycle Assessment, sLCA Limitations and Applications, Presentation and Communication and 

Review Process, there is not always a clear distinction between these chapters. The most important 

chapter for the use of the Code of Practice, the Technical Framework, is distinct in the beginning of 

each section where it describes what is to be achieved in the phase and gives some guidance on how 

to achieve those goals. Later on in each section, the steps of the phase are described more in detail 

but also mixed with explanations of concepts that are needed in order to achieve the purpose of the 

phase. These explanations are given a certain amount of space, which not always is related to their 

significance for the practice of the study. For example, in the Definition of Goal and Scope, there is a 

long explanation of the concept of an ‘ideal system’, which does not add much knowledge on how to 

define the ideal system, but rather confuses the reader. These explanations create confusion and 

make the methodology more complicated and difficult to overlook.  

 

A difficulty that occurred when performing a comparative study like this one, with completely 

different product chains such as ethanol, spanning from Brazil to Sweden, and biogas, that is 

concentrated to a region in Sweden, is to decide the level of assessment. The assessment could 

screen for minimum thresholds, but while one threshold may be seen as a minimum in a developing 

country, it could already be covered by law in another developed country. In this case study, a 

problem was experienced since comparative studies must be performed with the same level of 

assessment, and the intention was to assess performance beyond compliance. The greatest problem 

caused by this difficulty was to find specific subindicators to cover issues in both Brazil and Sweden. 

However, in the end, since the study was only a hotspot assessment a high level of assessment may 

not have been necessary since the main purpose was to find the most important issues.  

The authors believe that one of the reasons why the Code of Practice is difficult to use, unclear or 

complicated can be that it is written by many co-authors that are experts in their area but may not 

always agree on the interpretations of certain concepts or the design of the guidelines. This is 

reflected in the Code of Practice and many concepts and methods are left unclear.  

The fundamental problem is that since the area of social issues is not measurable in the same way as, 

for example, environmental or economical issues, it depends on the interpretation of the users, 

which in turn is coloured by their perception of what a social issue is and what they believe is 

important. Therefore, room has been left for own interpretations in the guidance. However, the 
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authors of this thesis believe that there are too many uncertainties that occur due to vague 

definitions and unclear instructions, leading to a higher level of subjectivity. 

One example is the definition of the impact categories. The impact categories Security and 

Participation and Influence, for example, can have a broad range of definitions, even if the common 

factor, social issues, is known. The category indicators also do not have proper definitions. For 

example, the category indicator Community engagement can have many definitions depending on 

the practitioner. Defining these impact categories and category indicators was time consuming at 

first because a just and widely accepted definition was compellingfor each concept. However, in the 

end, we used our own perceptions of the definitions; the problem was solved but valuable time was 

lost. The lack of clear and commonly agreed indicator definitions also makes it more difficult to 

compare this case study to others in the future, and makes it complicated for critical reviewers to 

assess its credibility, since the analysis is highly based on our perceptions. 

The level of the category indicators was experienced as inconsistent. For example, the category 

indicator Social and Economic Repercussions under the stakeholder Local Community is very wide in 

definition, and is also used as an impact category. In this study, the category indicator was excluded, 

since it was believed to be at a higher level of aggregation. However, as said before, these concepts 

are diffuse and can have different meanings from case to case.  

In the Code of Practice, there are many references to other standards, for example, the GRI System 

Boundary Protocol, when it comes to setting boundaries, and to the GRI guidelines when 

determining the subindicators. This gives the impression of incompletion. There will always be issues 

and difficulties where the practitioner will need to look outside the Code of Practice to search for 

reference. However, when making crucial decisions like setting system boundaries and choosing 

subindicators, the Code of Practice should give at least some fundamental guidance. When 

determining the system boundary this would be of great assistance since the system boundary 

determines so many of the other decisions, and plays an especially important role in the problem of 

allocation. Even though the Code of Practice refers to the GRI System Boundary Protocol, these 

guidelines are aimed for sustainability reporting, which makes the recommendations highly 

company-specific. Our experience also tells us that it is easier to set the system boundaries of a 

company-specific system, where there are known organisations all along the supply chain. In a more 

generic study, there occurs a problem as early as when determining the area of the operations. For 

example, where should we delimit the area of the sugarcane cultivation? How many suppliers? What 

region? Entire Brazil?  If the supply chain of a fuel distributor is followed upstream, the system 

boundary would be settled more naturally. 

 

During the phase of the Life Cycle Inventory, there were two problems that occurred repeatedly: the 

difficulty in finding valid data and the problem of allocation. The allocation problem occurred both in 

Brazil and Sweden and especially in the ethanol and biodiesel life cycles. Many operations in the 

biofuel industry include several inputs or outputs. In the sugarcane industry, this is most evident as 

some of the cane is used for sugar and some for ethanol. Also, retrieving data from the sugarcane 

processing plant meets an allocation problem since some of the sugarcane is processed into sugar 

and another part is transferred to a distillation plant, and the available data is most commonly 

covering the sugarcane industry in general. In the rapeseed industry, the allocation poses a problem 
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in the cultivation operation, where most farmers are part-time workers, and rapeseed is only one of 

the crops.  

 

One large issue when it comes to the applicability of sLCA is the difficulty in finding accurate and valid 

data. Since social issues can be controversial there lies an interest among the organisations investing 

in the industry to cover up the negative social impacts. Since the biofuel industry, particularly the 

ethanol industry, has been the object of a strong polarisation of opinions when it comes to the 

negative effects of the operations, finding valid data has been extremely difficult. Since Brazil is a 

country with widespread corruption, this adds to the suspicions of large numbers of unknown cases. 

Another problem in finding data from Brazil is the language barrier. Many organizations only use 

Portuguese and, therefore, many reports are not available in English. Much of the data found in the 

case study was second- or third hand information. Finding statistical data was considerably harder for 

Brazil than Sweden, but this was also due to the language barrier. Whereas valid data about the 

employment market, wages, accidents and fatalities were found in Sweden through The Swedish 

Work Environment Authority and Statistics Sweden, no corresponding data from Brazil was found. 

The Brazilian Ministry of Labour surely has important, relevant and interesting statistics and reports. 

However, their webpage exists only in Portuguese.  

There were also difficulties in finding corresponding data; for example, there are no minimum wages 

in Sweden for wage level comparisons but the average wage level can be found. In Brazil, no average 

wage was found for some of the operations, but there is a statuary minimum wage. This makes 

comparing the remuneration for work between the two countries very difficult.  

    

The Code of Practice states that quantitative, qualitative or semi-qualitative indicators can be used, 

which has also been done in the case study. Problems occurred in the assessment and interpretation 

steps, where the results would be aggregated and interpreted. Since some data was found in one 

country or process, and no corresponding data in the other country and/or processes, there were 

was a big difficulty in aggregating and comparing both the quantitative and the qualitative data. 

However, two characterisation models were used: one qualitative (a summary), and one semi-

quantitative (a scoring system). Even though the scoring system provided quantitative and visual 

results, the method was simple and did not include all desirable variations in the impacts. A way to 

include these variations would have been to use weights of the significance of each subindicator, or 

to include the number of issues under each indicator. This, however, was believed to be difficult and 

provide an even more subjective result, especially if it was a weighing system developed by the 

authors.    

The authors of this thesis have not found any indications that the applicability of the Code of Practice 

is more difficult to use for biofuels than for other products. The main problems encountered are 

concerning issues that can be found in a large number of different types of product life cycles, 

geographical areas and industry sectors. Below is a summary of the main difficulties encountered. 

 The standard is difficult to overlook mixing “how-to” instructions with concept explanations. 

 The room that is left for own interpretation creates more uncertainties.  

 The level of assessment is difficult to set but perhaps not that important in a hotspot 

assessment. 
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 The lack of guidance in the assessment and interpretation phase makes a proper 

comparison of sLCAs difficult. 

 The lack of clear definitions of the impact categories and category indicators suggested in 

the Code of Practice lead to a higher level of subjectivity in this study. 

 Difficulties were experienced in setting the system boundary, and there is not enough 

guidance in the Code of Practice. 

 The allocation was a big issue, leading to many generalisations but, however, the allocation 

of social issues is still a very difficult matter to solve even for the experts.  

 There are difficulties in finding valid data. 

 The difficulties in finding corresponding data for different countries and different operations 

led to a problem in comparing products’ life cycles to each other. 

 The language barrier made it difficult to find accurate data from Brazil. 

 

The authors of this thesis do not believe that these results were affected by the choice of biofuels as 

the products in the case study. If this study would have been conducted on a company-specific level, 

some of these difficulties, like setting boundaries and retrieving data, would have been facilitated 

and a more valid and useful result could have been achieved.  
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7. Conclusions and Discussion 
In this chapter, the choice of methodology will be discussed and the validity, reliability and 

generalisability of the results will be looked into. Finally, a conclusion of the study will be presented 

together with a recommendation for future studies.  

7.1 Discussion of methodology 
This master’s thesis began with a literature review; a case study followed to gather information on 

the research area: social life cycle assessment. In order to be able to utilise the Code of Practice, an 

appropriate literature review was much needed, also due to the fact that a critical review of the code 

was to be performed. 

Due to the lack of knowledge regarding the research area of social LCA, much time was spent in the 

beginning of the project on mapping what had been and not been done in this area, as well as what 

could be and could not be done within the scope of a master’s thesis. This was very important; 

however, the cost for it was that a lot of valuable time was lost. If so much effort had not been 

needed just to get a proper view of the area of research, there would probably have been more time 

left to do a company-specific report or an assessment that included a more advanced scoring system. 

In terms of validity, it would had been convenient if there had been other case studies done on the 

Code of Practice, or if the authors would have had time for doing several case studies in order to 

compare them. However, this kind of multiple case study was not possible within the scope of the 

thesis.  

7.2. Validity and reliability 
Since the final result of this study is based on a, to some extent, subjective evaluation, it is difficult to 

determine the validity of the thesis itself. However, these results are based on an extensive literature 

review and a thorough case study, so determining the validity of these two would reinforce the 

validity of the thesis.  

The two main focus areas in this thesis, biofuels and social life cycle assessment, and the overlying 

concept of sustainable development, are relatively new research areas that represent many different 

definitions and views. Therefore, much effort has been put on finding multiple sources of evidence in 

order to use accurate data and information. In the case study, triangulation of data was necessary 

due to the polarisation of opinions regarding the social effects of the sugarcane industry.  

By following a predetermined methodology, the UNEP/SETAC Code of Practice, and continuously 

declaring all the choices made, a natural chain of reference has been maintained. The decisions and 

results are reinforced by displaying all the collected data material in appendices 3, 4 and 5, so that 

anyone can review the sources that a conclusion in the case study is based on.  

The literature review and the case study have been checked by people with a knowledge in the areas 

concerned, however, a thorough review of the data material from the life cycle inventory is needed 

in order to obtain full validity of the case study.  

Since the case study followed a distinct methodology, and the indicators used are well documented 

together with a database with the collected data material and references, this leaves good pre-
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requisites for a repeated study leading to similar results. But, as said before, since a certain level of 

subjectivity is inevitable, the results will always reflect the practitioner’s background and values.  

7.3 Generalisability  
Since the results of this thesis, to a large extent, are based on the views of the authors and their 

frame of references, the results might not have been the same if the study were conducted by other 

students in, for example, a developing country where the frame of references likely would be 

different than for Swedish students. 

Our suspicion is that if the case study were conducted by a person that, previous to the study, was 

well informed of the social issues concerning biofuels and knowledgeable in the Portuguese 

language, the results on the applicability of the Code of Practice would have been more positive. 

In contrast, if the study were to be conducted by a person with little interest in sustainability and 

CSR-issues, and with no previous knowledge of the social issues concerning biofuels, the person is 

likely to find the Code of Practice more complicated and difficult to use.  

To sum up, if this study would have been conducted by a person with the same cultural background 

as the authors of this study, an interest and basic previous knowledge in sustainability and CSR-issues 

as well as a basic knowledge of the social issues concerning biofuels, the results would likely have 

been similar.  

7.4 Conlusions 
The Code of Practice is yet far from developed enough to serve as a tool for comparing different 

products, at least at a generic level. The result from a sLCA will always, to some extent, be subjective, 

so if studies are carried out by different practitioners with different backgrounds and values, the 

results will not be objective enough to be comparable. However, the code could already be useful if 

the goal of a study is only to analyse social and socio-economic performance in the different stages in 

a product life cycle, especially if the study is performed on a company-specific level.  

The Code of Practice still needs to be far more developed. The prerequisites for retrieving accurate 

data, the use of indicators and the assessment methods need to be improved before the Code of 

Practice becomes a tool comparable to the ones assessing environmental and economic 

performance.  

However, it is a very important step in the development of guidelines for social LCA. 
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7.5. Future research 
In order to enhance the usefulness of the Code of Practice, means must be found to circumvent the 

large influence of the practitioners’ subjectivity. Some suggestions of how this could be achieved are 

the following: 

 Develop a universal set of indicators, or at least a standardised methodology for the 

development of indicators. 

 Create databases for social aspects. 

 Develop standardised scoring systems or other characterisation models for the assessment 

of the results in a sLCA. 
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The set of indicators given by the UNEP/SETAC Code of Practice as guidance for practitioners 
 
Stakeholder ‘worker’  
Freedom of association and collective bargaining  
Child labour  
Wages  
Working hours  
Forced labour  
Equal opportunities/discrimination  
Health and safety  
Social benefits/Social security  
 
Stakeholder ‘consumer’  
Health & safety  
Consumer privacy  
Compliance  
Transparent business information  
Marketing communications  
Practices related  
Consumer satisfaction  
 
Stakeholder ‘local community’  
Secure, safe & healthy living conditions  
Land acquisition, delocalisation and migration  
Respect of indigenous rights  
Community engagement  
Social and economic repercussions  
Access to resources  
Cultural heritage and traditional knowledge  
 
Stakeholder ‘society’  
Public commitments to sustainability issues  
Employment creation  
Vocational training and education  
Contribution to the national economy and stable economic development  
Prevention & mitigation of armed conflicts  
Technology development  
 
Stakeholder ‘enterprise’  
Corruption  
Fair competition (incl. sign. financial assistance received from government)  
Promoting social responsibility  
Respect for (intellectual) property rights  
Legal actions for anti-competitive behavior, anti-trust, and monopoly practices, and their outcomes 
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The subindicators used for Life Cycle Inventory 

Stakeholder Category Category Indicator Subindicator (Inventory Indicator) 

 Employee Freedom of association and collective bargaining Does there exist legislation for the freedom of association in 
country?  

    Do the employees have the right to  
exercise freedom of association and collective  
bargaining?  

  Wages Workers payed below-minimum wage 

  Working hours Average no. of working hours in industry 

  Child labour Existance of child labour in industry sector / region 

    Reported incidents of child labour  

    Is the operation identified as having significant  
risk for incidents of child labor?    

  Forced labourr Existance of forced labour in industry sector / region 

    Is the operation identified as having significant  
risk for incidents of forced or compulsory  
labour?  

  Equal opportunities/discrimination Ratio of employed men to women in industry sector/region 

    Ratio of basic salary of men to women by employee category  

  Health and safety Rates of injury in industry sector 

    Risks of occupational diseases in industry sector  

    Total number of work-related fatalities in industry sector 

    Health and safety topics covered in formal  
agreements with trade unions 

  Social benefits/social security Do the workers have the right to social benefits by legislation 
in country or region? 

Local Community Secure, safe and healthy living conditions Percentage using an improved watersource 

    Percentage using improved sanitation 

    Healt and safety effects caused by operation 

  Land acquisition, delocalisation and migration Area of land required per functional unit 

    Land aquisition expansion 

    Delocalisation of other feedstock 

    Migration 

  Respect of indigenous rights Number of conflicts stemming from violation of indigenous 
land rights 

    Intrusion on land used for reserves 

  Access to resources Usage of scarce resources  

    Water use per functional unit 

  Cultural heritage and traditional knowledge Does the production diminsh or support cultural and 
traditionl matters? 

Society Public commitments to sustainability issues Actions taken to support a sustainable development  

  Employment creation No. of direct Jobs 

    No. of jobs per functional unit 

    Effect on employment market 

  Contribution to the national economy and stable 
economic development 

Percentage of GDP 
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  Prevention and mitigation of armed conflicts Do armed conflics exist in the region? 

    Does the product and/or company contribute or mitigate 
them?  

    What kind of preventing and mitigating actions are realised? 

  Technology development Does the product contribute to technology development? 

    If yes, how? 

Company  Corruption Country ranking on Corruption Perception Index (CPI) 

    Country ranking on bribe payers index (BPI)  

  Fair competition Existance of governmental incentives?  

    Incidents of cartel formation in industry sector 
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Sugarcane cultivation and harvesting 
 

Stakeholder 
Category 

Category Indicator Sub Indicator (Inventory 
Indicator) 

Result subindicator  Reference Value References- Data Material  

 Employee Freedom of Association 
and Collective Bargaining 

Does there exist 
legislation for the 
freedom of association in 
country?  

Yes     

    Do the employees have 
the right to  
exercise freedom of 
association and collective  
bargaining?  

1. "Any kind of resistance or strike is dismissal" . 2. The 
seasonal workers live in improvised clusters of huts in order to 
avoid the formation of syndicates and the contacts with labour 
agencies or labour justice. 

  1. Network for Justice and Human Rights 
(2007) Human Rights in Brazil 2007. 2. Ribiero 
de Pavia, Plassat. (2008) Ethanol: Energy or 
Death? No. 259 Journal Brasil de Fato. 

  Wages Workers paid with below-
minimum wage 

1. R$ 2.44/tonnes. To receive minimum wage of R$ 413 a 
worker needs to cut 10 tonnes/day. 2. Performance-based pay. 
They don't have control over the quantity of cane cut, making 
salary calculation impossible. 3. The wages are insufficient to 
ensure adequate nutrition. 4. "As for workers in the sugarcane 
harvest, they are among the best paid in Brazilian agriculture, 
earning, on average, about twice the current national 
minimum wage." Marcos Jank, UNICA 

Minimum Wage: Average 
wage in agriculture, 
hunting and forestry: R$ 
409.22 per month (2002) 

1. Network for Justice and Human Rights 
(2007) Human Rights in Brazil 2007. 2. Ficher, 
Zucarelli, Ortiz (2007) De-polluting Doubts - 
Territorial impacts of the Expansion of Energy 
Monocultures in Brazil. 3. Network for Justice 
and Human Rights (2007) Human Rights in 
Brazil 2007r    

  Working Hours Average no. of working 
hours in industry 

12-14 hours per day (2006) 41.4 h / week. 
Average in Brazil (ILO) 44 
h / week in agriculture, 
hunting and forestry (ILO) 

Navarro (2008) The Cycle of a fuel from flesh 
and blood. No. 266 Journal Brasil de Fato.  

  Child Labour Existence of child labour 
in industry sector / region 

Yes, there exists child labour in Brazil and sugarcane industry   ILO, IPEC (2004) Brazil Child Labor Data Brief 

    Reported incidents of 
child labour  

58.7% child labour in agricultural industry  1.6 % (98 629)under 16 
years work in rural Brazil. 
0.6 % (199 439) total in 
Brazil. 

IPEC (2004) Brazil Child Labour Data Brief 

    Is the operation identified 
as having significant  
risk for incidents of child 
labour?    

Yes, since the work requires young, strong, healthy men. 
Therefore, boys under the age of 16 may be at risk.  
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  Forced Labour Existence of forced labour 
in industry sector / region 

1. According to Labour Ministry Data, 6000 slaves were 
rescued throughout Brazil in 2007. 2. The Labour Ministry has 
revealed that 50% of slave labour cases registered in 2007 was 
related to sugar cane. 3. In March 2007, the Ministry for 
Labour rescued 288 workers from forced labour at six 
sugarcane plantations in São Paulo State. November inspection 
teams found a further 831 Indigenous cutters lodged in 
overcrowded, unsanitary and substandard accommodations on 
a plantation in Brasilândia, also in Mato Grosso do Sul. 

  1. Ribiero de Pavia, Plassat. (2008) Ethanol: 
Energy or Death? No. 259 Journal Brasil de 
Fato. 2. Editorial (2008) A threat to life and 
sustainability. No 259, Journal Brasil de 
Fato.3. Amnesty International Report 2008. 
The state of the world’s human rights. Brazil.  

    Is the operation identified 
as having significant  
risk for incidents of 
forced or compulsory  
labour?  

1. The system of food coupons that only can be used in shops 
chosen by "head-hunters" with inflated prices causes 
indigenous cutters to become indebted. 2. Performance-based 
pay, control over absences and medical consultations. 

  1. 2. Ficher, Zucarelli, Ortiz (2007) De-
polluting Doubts - Territorial impacts of the 
Expansion of Energy Monocultures in Brazil.  

  Equal 
Opportunities/Discrimina
tion 

Ratio of employed men to 
women in industry 
sector/region 

1. Mostly young men between 16 and 35 years old.   Network for Justice and Human Rights, 
Professor Maria Aparecida Moraes (2007) 
Human Rights in Brazil 2007 

    Ratio of basic salary of 
men to women by 
employee category  

Performance-based salary.  (2006) Average wage 
plantation worker, Men: 
237, Women: 188 

  

  Health and Safety Rates of injury in industry 
sector 

1.n/a 2. 82 995 injured 2002-2005. (cane fields and ethanol 
plants). 3. 29 injured that led to retirement in 2005. 0.007%.  

0.024% of agricultural 
workers in all sectors. 

1. Bloomberg News. 2. Marcos Jank, CEO 
UNICA. Letter to Mats-Eric Nilsson, Editor-in-
chief SvD. 

    Risks of occupational 
diseases in industry 
sector  

1. Wear of the spine, tenditis of the hand and arms due to 
repetitive effort, respiratory diseases due to cane soot, foot 
deformation due to use of large metal-reinforced shoes, 
shortening of vocal cords due to neck´s curbed posture during 
work. 2. Life expectancy cane cutter: 35 years. Life expectancy 
general population: 70,4 years. 3. Penalties for seeking 
consultation if not threatened to prevent person from 
working.  

  1. Network for Justice and Human Rights, 
Professor Maria Aparecida Moraes (2007) 
Human Rights in Brazil 2007. 2. Brasilino 
(2008) Conference points to alternatives. No 
248, Journal Brasil de Fato. 3. Ficher, 
Zucarelli, Ortiz (2007) De-polluting Doubts - 
Territorial impacts of the Expansion of Energy 
Monocultures in Brazil.  

    Total number of work 
related fatalities in 
industry sector 

1. 21 deaths between 2004-2007 caused by excessive effort 
during work. 2. "In 2005, in all of Brazil, there were 17 deaths 
from work-related accidents in the sugarcane harvest" 

  1. Network for Justice and Human Rights, 
Professor Maria Aparecida Moraes, (2007) 
Human Rights in Brazil 2007 2. 1. Marcos 
Janc, CEO UNICA. Letter to Mats-Eric Nilsson, 
Editor-in-chief SvD. 

    Health and safety topics 
covered in formal  
agreements with trade 
unions. 

n/a     
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  Social Benefits/Social 
Security 

Do the workers have the 
right to social benefits by 
legislation in country or 
region? 

1. The right to social security is guaranteed by the Brazilian 
Constitution. 

  1. International Social Security Association. 
ISSA 

Local 
Community 

Secure Safe and Healthy 
living Conditions 

Percentage using an 
improved water source 

75% 59% (World) HDI (2004) 

    Percentage using 
improved sanitation 

90% 83% (World) HDI (2004) 

    Health and safety risks 
caused by operation 

1. Plagues from sugarcane migrate to other crops, forcing 
family farmers to use agrochemicals. 2. Illegal deforestation of 
riverside vegetation together with the use of agrochemicals 
have contaminated rivers and streams. 3. Burning-off period 
represents increased respiratory illnesses, heat, increased 
water consumption, ash, smoke, fire risks. 3. Destruction of 
Cerrado biome due to expansion of sugarcane has lead to 
proliferation of yellow fever in primate populations.  

  1. 2. 3. Ficher, Zucarelli, Ortiz (2007) De-
polluting Doubts - Territorial impacts of the 
Expansion of Energy Monocultures in Brazil.  
4. Mendoca, Melo (2008) The expansion of 
sugarcane plantation in Brazil, no. 259 
Journal Brasil de Fato.  

  Land acquisition, 
delocalization and 
migration 

Area of land required per 
functional unit 

16,80 m2 1,52 m2 per litre ethanol. Pereira, Ortega (2007) Sustainability 
Assessment of Ethanol from Sugarcane. 
Universidade Estadual de Campinas. 

    Land acquisition 
expansion 

1. Minimal legal or social regulation of and market. 2. 
Concentrating land ownership making small-scale farming 
unavailable. 3. UNICA: 7.8 million hectars in late 2007. 4. 
Estimated to double to 12 million hectars. 5. Brazil: highest 
level of land concentration in the world. Properties classified 
as large represent 1.6% of total but occupy 43.7 % of Brazilian 
territory, while properties classified as small represent 85.2% 
and occupy only 20.1% of total area. 6. During the year 2007 
the goal of the Lula administration was to give land to 100 000 
families, but land was only distributed to 6000 families, even 
though data reveals that 200 million hectares of idle land could 
have been destined to agrarian reform programs. 7. The bank 
gives credits (and guarantees the price) to farmers under the 
agrarian reform only if they buy sugarcane. 8. According to 
MST there are 1.5 landless members of the organisation in 
Brazil, and in the Brazilian constitution land occupation is 
rooted since unproductive land shall be used for a "larger 
social function". 9. 2.3% of country’s arable land. 10. The 
Brazilian sugarcane production expands at an annual rate of 
2.5%.  

  1. 2. Ficher, Zucarelli, Ortiz (2007) De-
polluting Doubts - Territorial impacts of the 
Expansion of Energy Monocultures in Brazil. 
3. UNICA website, The Industry, Background, 
http://english.unica.com.br/content/show.as
p?cntCode=D0B9E7BA-04AB-4637-9B69-
7B2FECB82647. Retreivet 2008-12-10. 4. 
Editorial (2008) A threat to life and 
sustainability. No 259, Journal Brasil de Fato. 
5. Júnior (2008)," Agribusiness versus 
agrarian reform", no 259 Journal Brasil de 
Fato 6. Júnior (2008)," Agribusiness versus 
agrarian reform", no 259 Journal Brasil de 
Fato 7. Mendonca, Gomes (2008), "sugarcane 
invades settlements of agrarian reform", no 
259 Journal Brasil de Fato 8. MST Homepage, 
"About the MST" 
http://www.mstbrazil.org/?q=about, 
retrieved on 2008.12.10 9. UNICA 10. 
Worldwatch institute 

http://english.unica.com.br/content/show.asp?cntCode=D0B9E7BA-04AB-4637-9B69-7B2FECB82647
http://english.unica.com.br/content/show.asp?cntCode=D0B9E7BA-04AB-4637-9B69-7B2FECB82647
http://english.unica.com.br/content/show.asp?cntCode=D0B9E7BA-04AB-4637-9B69-7B2FECB82647
http://english.unica.com.br/content/show.asp?cntCode=D0B9E7BA-04AB-4637-9B69-7B2FECB82647
http://www.mstbrazil.org/?q=about
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    Delocalisation of other 
feedstock 

1. In the Minas Gerais Triangle sugarcane has been planted in 
300 000 hectars previously used for food production.   2. 
Substitution of pastoral land in the Säo Paulo State where 
sugar cane farming has expanded there has been a direct 
impact on cattle stocks which has been reduced by 326 000 
head between 2003 and 2005. Drop by 12.3% of milking cows. 
At the same time there has been an increase of 33.7% cattle in 
the Amazona State between 2002 and 2005. 3. Sugar cane 
monocultures threaten fruit and vegetable crops when 
expanding into areas traditionally used for family farming (70% 
of all food consumed in the country).   

  1. Mendonca, Melo (2008) The Expansion of 
sugarcane plantation in Brazil. No. 259 
Journal Brasil de Fato. 2. 3. Ficher, Zucarelli, 
Ortiz (2007) De-polluting Doubts - Territorial 
impacts of the Expansion of Energy 
Monocultures in Brazil.  

    Migration 1. 200 000 sugar cane cutters were migrant seasonal workers 
in 2007. 2. According to the president of UNICA 75 600 in the 
Sao Paulo Region.  

  1. Philips (9 March 2007) Brazil's Ethanol 
Slaves: 200 000 Migrant Sugar cutters who 
prop up renewable energy boom.  

  Respect of indigenous 
rights 

Number of conflicts 
stemming from violation 
of indigenous land rights 

Mato Grosso do Sul: 2003 - 23                                                                               
2004 - 28   
 2005 (until July) – 17 

Brazil 2003 - 26           
2004 - 41                              
2005 (until July) - 32 

Ficher, Zucarelli, Ortiz (2007) De-polluting 
Doubts - Territorial impacts of the Expansion 
of Energy Monocultures in Brazil.    

    Intrusion on land used for 
reserves 

1. The areas earmarked for reserves don't allow for 
maintaining the groups’ way of life. 

  1. Ficher, Zucarelli, Ortiz (2007) De-polluting 
Doubts - Territorial impacts of the Expansion 
of Energy Monocultures in Brazil.  

  Access to resources Usage of scarce resources  Illegal deforestation      

    Water use per functional 
unit 

203.32 litres water. 18.4 litres water per litre 
ethanol. 

Pereira, Ortega (2007) Sustainability 
Assessment of Ethanol from Sugarcane. 
Universidade Estadual de Campinas. 

  Cultural heritage and 
traditional knowledge 

Does the production 
diminish or support 
cultural and traditional 
matters. 

1. The migration of young indians destroys the culture of a 
village. 2. Monocultures are destroying traditional small-scale 
farming and thereby traditional knowledge.  

  Ficher, Zucarelli, Ortiz (2007) De-polluting 
Doubts - Territorial impacts of the Expansion 
of Energy Monocultures in Brazil.  

Society Public commitments to 
sustainability issues 

Actions taken to support 
a sustainable 
development  

UNICA together with SEKAB has initiated verified ethanol with 
an aim to improve the industry sectors' performance.  

    

  Employment creation No. of direct Jobs 1. 414 668 jobs in 
sugarcane 2005 

  1. Márcia Azanha Ferraz Dias de Moraes 
(2007) Reflections on Brazil’s Ethanol 
Industry.  

    No. of jobs per functional 
unit 

 Not applicable     

    Effect on employment 
market 

1. The sugarcane industry creates an influx of migrating 
seasonal workers increasing unemployment in local 
communities. 

   1. Ficher, Zucarelli, Ortiz (2007) De-polluting 
Doubts - Territorial impacts of the Expansion 
of Energy Monocultures in Brazil. 
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  Contribution to the 
national economy and 
stable economic 
development 

Percentage of GDP Difficult to allocate     

  Prevention and 
mitigation of armed 
conflicts 

Does armed conflict exist 
in the region? 

A linkage could be seen between the expansion of biofuels- 
the agrarian reform and armed conflicts.  

  Network for Justice and Human Rights, 
Antonio Canuto (2007) Human Rights in Brazil 
2007 

    Does the product and/or 
company contribute or 
mitigate them?  

No     

    What kind of preventing 
and mitigating actions is 
realised? 

None     

  Technology development Does the product 
contribute to technology 
development? 

Yes.      

    If yes, how? Developing more efficient harvest methods and machines. 
Increasing yields per unit of planted area. 

    

Company  Corruption Country ranking on 
Corruption Perception 
Index (CPI) 

80 180 Transparency International (2008) 
http://www.transparency.org/policy_researc
h/surveys_indices/cpi/2008 

    Country ranking on bribe 
payers index (BPI)  

23 180 Transparency International (2006) 
http://www.transparency.org/policy_researc
h/surveys_indices/bpi/bpi_2006 

  Fair competition Existence of 
governmental incentives?  

1. UNICA: Since the late 1990's, no subsidies or government 
involvement. 2. The government has a policy that encourages 
agroenergy which attracts large and foreign companies at the 
expense of land less people and small-scale farming. 

  2. Editorial (2008) A threat to life and 
sustainability. No 259, Journal Brasil de Fato. 

    Incidents of cartel 
formation in industry 
sector 

1. Large plants fix prices and control everything. 2. "the 
districts and regions have become dependent on a small 
number of entrepreneurs who, in turn, exert strong political 
influence at all levels of political life, including the federal 
government level". 

   1. Ficher, Zucarelli, Ortiz . Interview with 
representative from the Rural Business 
Cooperative of the Minas Gerais Triangle. 
(2007) De-polluting Doubts - Territorial 
impacts of the Expansion of Energy 
Monocultures in Brazil. 3. FoodFirst 
Information & Action Network International 
(2002) Economic, social and ecological 
impacts on Brazil of accelerated liberalisation 
of the European sugar market.  

http://www.transparency.org/policy_research/surveys_indices/cpi/2008
http://www.transparency.org/policy_research/surveys_indices/cpi/2008
http://www.transparency.org/policy_research/surveys_indices/cpi/2008
http://www.transparency.org/policy_research/surveys_indices/bpi/bpi_2006
http://www.transparency.org/policy_research/surveys_indices/bpi/bpi_2006
http://www.transparency.org/policy_research/surveys_indices/bpi/bpi_2006
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Sugarcane processing 

Stakeholder 
Category 

Category Indicator Sub Indicator (Inventory 
Indicator) 

Result subindicator  Reference Value References- Data Material  

 Employee Freedom of Association 
and Collective 
Bargaining 

Does there exist 
legislation for the 
freedom of association in 
country?  

Yes     

    Do the employees have 
the right to  
exercise freedom of 
association and collective  
bargaining?  

N/a     

  Wages Workers paid with below-
minimum wage 

N/a Minimum Wage: Average 
wage in agriculture, hunting 
and forestry: R$ 409,22 per 
month (2002) 

  

  Working Hours Average no. of working 
hours in industry 

N/a (2006) 41.4 h / week. Average 
in Brazil (ILO) 44 h / week in 
agriculture, hunting and 
forestry (ILO) 

  

  Child Labour  Existence of child labour 
in industry sector / region 

Yes, there exists child labour in Brazil and the sugarcane 
industry. However no data on the ethanol production 
operations. 

  ILO, IPEC (2004) Brazil Child Labor Data Brief 

    Reported incidents of 
child labour  

58.7% child labour in agricultural industry.  1.6 % (98 629)under 16 years 
work in rural Brazil. 0.6 % (199 
439) total in Brazil. 

IPEC (2004) Brazil Child Labor Data Brief 

    Is the operation identified 
as having significant  
risk for incidents of child 
labour?  

No     
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  Forced Labour Existence of forced labour 
in industry sector / region 

1. According to Labour Ministry Data 6000 slaves were 
rescued throughout Brazil in 2007. 2. The Labour Ministry 
has revealed that 50% of slave labour cases registered in 
2007 was related to sugar cane. 3. "Forced labour and 
exploitative working conditions were reported in many 
states, including in the rapidly growing sugarcane sector." 
Amnesty International. 4. In March 2007, 409 workers, 
150 of whom were Indigenous, were rescued from the 
ethanol distillery Centro Oeste Iguatemi, in Mato Grosso 
do Sul.  

  1. Ribiero de Pavia, Plassat. (2008) Ethanol: 
Energy or Death? No. 259 Journal Brasil de 
Fato. 2. Editorial (2008) A threat to life and 
sustainability. No 259, Journal Brasil de Fato. 
3. Amnesty International Report 2008. The 
state of the worlds human rights. Brazil.  

    Is the operation identified 
as having significant  
risk for incidents of 
forced or compulsory  
labour?  

Yes. See above.   1. 2. Ficher, Zucarelli, Ortiz (2007) De-
polluting Doubts - Territorial impacts of the 
Expansion of Energy Monocultures in Brazil.  

  Equal 
Opportunities/Discrimi
nation 

Ratio of employed men 
and women in industry 
sector/region 

1. 26.8% men, 12.9% women, industry sector, 2004.   LABORSTA 

    Ratio of basic salary of 
men to women by 
employee category  

1.R$ 1009.75 men, 618.6 women, Manufacturing, 2002   LABORSTA 

  Health and Safety Rates of injury in industry 
sector 

1.n/a 2. 82 995 injured 2002-2005. (cane fields and 
ethanol plants).  

  2. Bloomberg News.  

    Risks of occupational 
diseases in industry 
sector  

Not found     

    Total number of work 
related fatalities in 
industry sector 

1. Not found. Elio Neves ordförande lantarbetarna São 
Paolo: "Arbetare mals ihjäl, en arbetare slukades av en 
kvarn..." "Arbetare dör i fabrikerna och på fältet". 

  http://www.youtube.com/watch?v=BT2u1H9
Pahw 

    Health and safety topics 
covered in formal  
agreements with trade 
unions. 

N/a     

  Social Benefits/Social 
Security 

Do the workers have the 
right to social benefits by 
legislation in country or 
region? 

1. The right to social security is guaranteed by the Brazilian 
Constitution.  

  1. International Social Security Association. 
ISSA 

Local 
Community 

Secure Safe and 
Healthy living 
Conditions 

Percentage using an 
improved water source 

75% 59% (World) HDI (2004) 

    Percentage using 
improved sanitation 

90% 83% (World) HDI (2004) 

http://www.youtube.com/watch?v=BT2u1H9Pahw
http://www.youtube.com/watch?v=BT2u1H9Pahw
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    Health and safety effects 
caused by operation 

1. According to UNICA the surplus energy of a typical 
ethanol plant can supply electricity needs for a city of up 
to 750 000 inhabitants.  

  1. Woodrow Wilson International Centre for 
Scholars, Brazil Portal. 
http://brazilportal.wordpress.com/2008/10/
08/sugar-and-ethanol-plants-in-brazil-
beyond-sustainable/. Retrieved 2008-12-11 

  Land acquisition, 
delocalization and 
migration 

Area of land required per 
functional unit 

N/a     

    Land acquisition 
expansion 

Not applicable     

    Delocalization of other 
feedstock 

Not applicable     

    Migration Not applicable     

  Respect of indigenous 
rights 

Number of conflicts 
stemming from violation 
of indigenous land rights 

Not applicable     

    Intrusion on land used for 
reserves 

Not applicable     

  Access to resources Usage of scarce resources  N/a     

    Water use per functional 
unit 

N/a 18,4 litres water per litre 
ethanol. 

Pereira, Ortega (2007) Sustainability 
Assessment of Ethanol from Sugarcane. 
Universidade Estadual de Campinas. 

  Cultural heritage and 
traditional knowledge 

Does the production 
diminish or support 
cultural and traditional 
matters. 

N/a   Ficher, Zucarelli, Ortiz (2007) De-polluting 
Doubts - Territorial impacts of the Expansion 
of Energy Monocultures in Brazil.  

Society Public commitments to 
sustainability issues 

Actions taken to support 
a sustainable 
development  

UNICA together with SEKAB has initiated verified ethanol 
with an aim to improve the industry sectors' performance.  

    

  Employment creation No. of direct Jobs  1. 414 668 persons 2008 2. 128 363 in the production of 
alcohol 2005.  

  1. Marcos Jank, CEO UNICA. Letter to Mats-
Eric Nilsson, Editor-in-chief SvD. 2. Márcia 
Azanha Ferraz Dias de Moraes (2007) 
Reflections on 
Brazil’s Ethanol Industry.  

    No. of jobs per functional 
unit 

 Not found     

    Effect on employment 
market 

1. Growth of 88.4% employment figures between 2000 - 
2005 in ethanol distilleries.  

  1. Márcia Azanha Ferraz Dias de Moraes 
(2007) Reflections on 
Brazil’s Ethanol Industry.  

http://brazilportal.wordpress.com/2008/10/08/sugar-and-ethanol-plants-in-brazil-beyond-sustainable
http://brazilportal.wordpress.com/2008/10/08/sugar-and-ethanol-plants-in-brazil-beyond-sustainable
http://brazilportal.wordpress.com/2008/10/08/sugar-and-ethanol-plants-in-brazil-beyond-sustainable
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  Contribution to the 
national economy and 
stable economic 
development 

Percentage of GDP US$ 10.8 billion, ethanol revenues, harvest 2007/2008    UNICA (2008) Sugarcane Industry in Brazil. 

  Prevention and 
mitigation of armed 
conflicts 

Does armed conflict exist 
in the region? 

Yes, but not directly linked to the ethanol distilleries.     

    Does the product and/or 
company contribute or 
mitigate them?  

No     

    What kind of preventing 
and mitigating actions is 
realised? 

None     

  Technology 
development 

Does the product 
contribute to technology 
development? 

Yes.      

    If yes, how?       

Company  Corruption Country ranking on 
Corruption Perception 
Index (CPI) 

80 180 Transparency International (2008) 
http://www.transparency.org/policy_researc
h/surveys_indices/cpi/2008 

    Country ranking on bribe 
payers index (BPI)  

23 180 Transparency International (2006) 
http://www.transparency.org/policy_researc
h/surveys_indices/bpi/bpi_2006 

  Fair competition Existence of 
governmental incentives?  

1. UNICA: Since the late 1990's, no subsidies or 
government involvement. 2. The government has a policy 
that encourages agroenergy which attracts large and 
foreign companies at the expense of land less people and 
small-scale farming. 

  2. Editorial (2008) A threat to life and 
sustainability. No 259, Journal Brasil de Fato. 

    Incidents of cartel 
formation in industry 
sector 

N/a     

    Trade barriers 1. "many developed countries protect their domestic 
ethanol industries with high trade distorting tariff and 
non-tariff barriers!.  

  1. UNICA (2008) Sugarcane Industry in Brazil. 

    Market structure 1. Foreign investors currently own 22 plants, with the total 
rising to 31 by 2012/13 (from 7 to around 12% of the total 
production). 

  1. UNICA (2008) Sugarcane Industry in Brazil. 

http://www.transparency.org/policy_research/surveys_indices/cpi/2008
http://www.transparency.org/policy_research/surveys_indices/cpi/2008
http://www.transparency.org/policy_research/surveys_indices/cpi/2008
http://www.transparency.org/policy_research/surveys_indices/bpi/bpi_2006
http://www.transparency.org/policy_research/surveys_indices/bpi/bpi_2006
http://www.transparency.org/policy_research/surveys_indices/bpi/bpi_2006
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Ethanol transport 

Stakeholder 
Category 

Category Indicator Sub Indicator (Inventory 
Indicator) 

Result subindicator  Reference Value References- Data Material  

 Employee Freedom of Association 
and Collective 
Bargaining 

Does there exist 
legislation for the 
freedom of association in 
country?  

Yes     

    Do the employees have 
the right to  
exercise freedom of 
association and collective  
bargaining?  

Not found   1. Network for Justice and Human Rights 
(2007) Human Rights in Brazil 2007. 2. Ribiero 
de Pavia, Plassat. (2008) Ethanol: Energy or 
Death? No. 259 Journal Brasil de Fato. 

  Wages Workers paid with below-
minimum wage 

Not found     

  Working Hours Average no. of working 
hours in industry 

Not found  (2006) 41.4 h / week. Average 
in Brazil (ILO) 44 h / week in 
agriculture, hunting and 
forestry (ILO) 

  

  Child Labour  Existence of child labour 
in industry sector / region 

Not available    ILO, IPEC (2004) Brazil Child Labour Data Brief 

    Reported incidents of 
child labour  

Not available    IPEC (2004) Brazil Child Labour Data Brief 

    Is the operation identified 
as having significant  
risk for incidents of child 
labour?  

No?     

  Forced Labour Existence of forced labour 
in industry sector / region 

Not available, data only available until 2002     

    Is the operation identified 
as having significant  
risk for incidents of 
forced or compulsory  
labour?  

Not available, data only available until 2002     

  Equal 
Opportunities/Discrimi
nation 

Ratio of employed men 
and women in industry 
sector/region 

Not available     

    Ratio of basic salary of 
men to women by 
employee category  

N/a     

  Health and Safety Rates of injury in industry n/a      
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sector 

    Risks of occupational 
diseases in industry 
sector  

N/a     

    Total number of work 
related fatalities in 
industry sector 

N/a      

    Health and safety topics 
covered in formal  
agreements with trade 
unions. 

N/a     

  Social Benefits/Social 
Security 

Do the workers have the 
right to social benefits by 
legislation in country or 
region? 

1. The right to social security is guaranteed by the Brazilian 
Constitution. 

  1. International Social Security Association. 
ISSA 

Local Community Secure Safe and 
Healthy living 
Conditions 

Percentage using an 
improved water source 

Not applicable     

    Percentage using 
improved sanitation 

Not applicable     

    Health and safety effect 
caused by operation  

According to the study there is a link between 
transportation of sugarcane during the harvest and the 
degradation of local access roads.  

  1. Ficher, Zucarelli, Ortiz (2007) De-polluting 
Doubts - Territorial impacts of the Expansion 
of Energy Monocultures in Brazil.  

  Land acquisition, 
delocalization and 
migration 

Area of land required per 
functional unit 

Not applicable     

    Land acquisition 
expansion 

Not applicable      

    Delocalization of other 
feedstock 

Not applicable     

    Migration Not applicable     

  Respect of indigenous 
rights 

Number of conflicts 
stemming from violation 
of indigenous land rights 

Not applicable     

    Intrusion on land used for 
reserves 

N/a   1. Ficher, Zucarelli, Ortiz (2007) De-polluting 
Doubts - Territorial impacts of the Expansion 
of Energy Monocultures in Brazil.  

  Access to resources Usage of scarce resources        

    Water use per functional 
unit 

Not applicable     
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  Cultural heritage and 
traditional knowledge 

Does the production 
diminish or support 
cultural and traditional 
matters. 

not applicable     

Society Public commitments to 
sustainability issues 

Actions taken to support 
a sustainable 
development  

Most transports are conducted by vehicles running on 
ethanol. 

    

  Employment creation No. of direct Jobs Not available    1. Marcos Janc, CEO UNICA. Letter to Mats-
Eric Nilsson, Editor-in-chief SvD. 

    No. of jobs per functional 
unit 

Not available     

    Effect on employment 
market 

Not found    1. Ficher, Zucarelli, Ortiz (2007) De-polluting 
Doubts - Territorial impacts of the Expansion 
of Energy Monocultures in Brazil. 

  Contribution to the 
national economy and 
stable economic 
development 

Percentage of GDP Not available     

  Prevention and 
mitigation of armed 
conflicts 

Does armed conflict exist 
in the region? 

Yes   Network for Justice and Human Rights, 
Antonio Canuto (2007) Human Rights in Brazil 
2007 

    Does the product and/or 
company contribute or 
mitigate them?  

Not found     

    What kind of preventing 
and mitigating actions is 
realised? 

Not found     

  Technology 
development 

Does the product 
contribute to technology 
development? 

Improvement of overall infrastructure, including 
investments in the construction of larger maritime 
terminals, greater storage capacity and construction of 
pipelines. All civil works to put infrastructure in place are 
contingent on €347 million investment. Between 2008 and 
2010 €132 million will be invested in the waterway 
infrastructure in Brazils mid-west and the Sao Paolo state.  

  Biofuels for Transport (2007) Worldwatch 
Institute, published by Earthscan 

    If yes, how? See above..     

Company  Corruption Country ranking on 
Corruption Perception 
Index (CPI) 

80 180 Transparency International (2008) 
http://www.transparency.org/policy_researc
h/surveys_indices/cpi/2008 

    Country ranking on bribe 
payers index (BPI)  

23 180 Transparency International (2006) 
http://www.transparency.org/policy_researc
h/surveys_indices/bpi/bpi_2006 

http://www.transparency.org/policy_research/surveys_indices/cpi/2008
http://www.transparency.org/policy_research/surveys_indices/cpi/2008
http://www.transparency.org/policy_research/surveys_indices/cpi/2008
http://www.transparency.org/policy_research/surveys_indices/bpi/bpi_2006
http://www.transparency.org/policy_research/surveys_indices/bpi/bpi_2006
http://www.transparency.org/policy_research/surveys_indices/bpi/bpi_2006
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  Fair competition Existence of 
governmental incentives?  

Not available/not applicable   2. Editorial (2008) A threat to life and 
sustainability. No 259, Journal Brasil de Fato. 

    Incidents of cartel 
formation in industry 
sector 

Not available/not applicable    1. Ficher, Zucarelli, Ortiz . Interview with 
representative from the Rural Business 
Cooperative of the Minas Gerais Triangle. 
(2007) De-polluting Doubts - Territorial 
impacts of the Expansion of Energy 
Monocultures in Brazil. 3. FoodFirst 
Information & Action Network International 
(2002) Economic, social and ecological 
impacts on Brazil of accelerated liberalisation 
of the European sugar market.  
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Ethanol storage in Brazil 

Stakeholder 
Category 

Category Indicator Sub Indicator (Inventory Indicator) Result subindicator  References- Data Material  

 Employee Freedom of Association and 
Collective Bargaining 

Does there exist legislation for the freedom of 
association in country?  

Yes   

    Do the employees have the right to  
exercise freedom of association and collective  
bargaining?  

N/a   

  Wages Workers paid with below-minimum wage N/a   

  Working Hours Average no. of working hours in industry N/a (Reference value:    

  Child Labour  Existence of child labour in industry sector / region Not available    

    Reported incidents of child labour  Not available    

    Is the operation identified as having significant  
risk for incidents of child labour?    

No?   

  Forced Labour Existence of forced labour in industry sector / region Not available, data only available until 2002   

    Is the operation identified as having significant  
risk for incidents of forced or compulsory  
labour?  

Not available, data only available until 2002   

  Equal Opportunities/Discrimination Ratio of employed men and women in industry 
sector/region 

Not available    

    Ratio of basic salary of men to women by employee 
category  

Not available    

  Health and Safety Rates of injury in industry sector Not available    

    Risks of occupational diseases in industry sector  ??   

    Total number of work related fatalities in industry 
sector 

Not available    

    Health and safety topics covered in formal  
agreements with trade unions. 

Not available    

  Social Benefits/Social Security Do the workers have the right to social benefits by 
legislation in country or region? 

1. The right to social security is guaranteed by the 
Brazilian Constitution. 

1. International Social Security Association. ISSA 

Local 
Community 

Secure Safe and Healthy living 
Conditions 

Percentage using an improved water source Not applicable   

    Percentage using improved sanitation Not applicable   

    Health and safety effect caused by operation  Risk of leakage. 2007, 5,8 million litres of ethanol 
leaked out at Sao Luiz distillation plant in 
Pernambuco State forcing locals out of their 
villages and causing death of tons of fish and 
destruction of spring areas of Rio Pirangi.  

1.Mendonca, Melo (2008) The Expansion of 
sugarcane plantation in Brazil. No. 259 Journal 
Brasil de Fato.  

  Land acquisition, delocalization and Area of land required per functional unit Not applicable   
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migration 

    Land acquisition expansion Not applicable    

    Delocalization of other feedstock Not applicable   

    Migration Not applicable   

  Respect of indigenous rights Number of conflicts stemming from violation of 
indigenous land rights 

Not applicable   

    Intrusion on land used for reserves Not applicable   

  Access to resources Usage of scarce resources      

    Water use per functional unit Not applicable   

  Cultural heritage and traditional 
knowledge 

Does the production diminish or support cultural and 
traditional matters. 

Not applicable   

Society Public commitments to sustainability 
issues 

Actions taken to support a sustainable development      

  Employment creation No. of direct Jobs Not available    

    No. of jobs per functional unit Not available   

    Effect on employment market     

  Contribution to the national 
economy and stable economic 
development 

Percentage of GDP Not available   

  Prevention and mitigation of armed 
conflicts 

Does armed conflict exist in the region?     

    Does the product and/or company contribute or 
mitigate them?  

    

    What kind of preventing and mitigating actions is 
realised? 

    

  Technology development Does the product contribute to technology 
development? 

    

    If yes, how? See above..   

Company  Corruption Country ranking on Corruption Perception Index (CPI) 80 (180) Transparency International (2008) 
http://www.transparency.org/policy_research/sur
veys_indices/cpi/2008 

    Country ranking on bribe payers index (BPI)  23 (180) Transparency International (2006) 
http://www.transparency.org/policy_research/sur
veys_indices/bpi/bpi_2006 

  Fair competition Existence of governmental incentives?  Not available/not applicable   

    Incidents of cartel formation in industry sector Not available/not applicable   

http://www.transparency.org/policy_research/surveys_indices/cpi/2008
http://www.transparency.org/policy_research/surveys_indices/cpi/2008
http://www.transparency.org/policy_research/surveys_indices/cpi/2008
http://www.transparency.org/policy_research/surveys_indices/bpi/bpi_2006
http://www.transparency.org/policy_research/surveys_indices/bpi/bpi_2006
http://www.transparency.org/policy_research/surveys_indices/bpi/bpi_2006
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Shipping to Sweden 

Stakeholder 
Category 

Category Indicator Sub Indicator (Inventory Indicator) Result subindicator  References- Data Material  

 Employee Freedom of Association and 
Collective Bargaining 

Does there exist legislation for the 
freedom of association in country?  

Yes   

    Do the employees have the right to  
exercise freedom of association and 
collective  
bargaining?  

N/a   

  Wage Workers paid with below-minimum 
wage 

N/a   

  Working Hours Average no. of working hours in 
industry 

N/a   

  Child Labour  Existence of child labour in industry 
sector / region 

Not available    

    Reported incidents of child labour  Not available    

    Is the operation identified as having 
significant  
risk for incidents of child labour?  

No?   

  Forced Labour Existence of forced labour in industry 
sector / region 

Not available, data only available until 2002   

    Is the operation identified as having 
significant  
risk for incidents of forced or 
compulsory  
labour?  

Not available, data only available until 2002   

  Equal Opportunities/Discrimination Ratio of employed men and women in 
industry sector/region 

Not available    

    Ratio of basic salary of men to women 
by employee category  

Not available    

  Health and Safety Rates of injury in industry sector 1. 1.89, the number of accidents with medical leave for every 
million of exposition hours to risks of work environment, 2007.  

1. Transpetro annual report 2007.  

    Risks of occupational diseases in 
industry sector  

??   

    Total number of work related fatalities 
in industry sector 

Not available    

    Health and safety topics covered in 
formal  

Not available    
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agreements with trade unions. 

  Social Benefits/Social Security Do the workers have the right to social 
benefits by legislation in country or 
region? 

1. The right to social security is guaranteed by the Brazilian 
Constitution. 

1. International Social Security Association. 
ISSA 

Local 
Community 

Secure Safe and Healthy living 
Conditions 

Percentage using an improved water 
source 

Not applicable   

    Percentage using improved sanitation Not applicable   

    Health and safety effect caused by 
operation  

    

  Land acquisition, delocalization and 
migration 

Area of land required per functional 
unit 

Not applicable   

    Land acquisition expansion Not applicable    

    Delocalisation of other feedstock Not applicable   

    Migration Not applicable   

  Respect of indigenous rights Number of conflicts stemming from 
violation of indigenous land rights 

Not applicable   

    Intrusion on land used for reserves Not applicable   

  Access to resources Usage of scarce resources  N/a   

    Water use per functional unit Not applicable   

  Cultural heritage and traditional 
knowledge 

Does the production diminish or 
support cultural and traditional 
matters. 

Not applicable   

Society Public commitments to sustainability 
issues 

Actions taken to support a sustainable 
development  

Petrobras is involved in more than 2 dozens project aiming to 
improve environment and development in the communities 
where they act. 

Transpetro Annual Report 2007.  

  Employment Creation No. of direct Jobs Not available    

    No. of jobs per functional unit Not available   

    Effect on employment market At present contributing to employment in the Brazilian shipyards, 
when expanding and need for new vessels. There is a plan by the 
Lula administration to revive the countries ship building industry.  

Biopact (2007-04-14) Petrobras may buy 
ethanol tankers from Sermetal shipyards.  

  Contribution to the national 
economy and stable economic 
development 

Percentage of GDP Not available   

  Prevention and mitigation of armed 
conflicts 

Do armed conflicts exist in the region? Not applicable   

    Do the product and/or company 
contribute or mitigate them?  

Not applicable   

    What kind of preventing and 
mitigating actions is realised? 

Not applicable   
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  Technology Development Does the product contribute to 
technology development? 

It contributes to the shipbuilding industry and logistics   

    If yes, how? See above...   

Company  Corruption Country ranking on Corruption 
Perception Index (CPI) 

80 (180) Transparency International (2008) 
http://www.transparency.org/policy_researc
h/surveys_indices/cpi/2008 

    Country ranking on bribe payers index 
(BPI)  

23 (180) Transparency International (2006) 
http://www.transparency.org/policy_researc
h/surveys_indices/bpi/bpi_2006 

  Fair competition Existence of governmental incentives?  Not available/not applicable   

    Incidents of cartel formation in 
industry sector 

Not available/not applicable   

 
  

http://www.transparency.org/policy_research/surveys_indices/cpi/2008
http://www.transparency.org/policy_research/surveys_indices/cpi/2008
http://www.transparency.org/policy_research/surveys_indices/cpi/2008
http://www.transparency.org/policy_research/surveys_indices/bpi/bpi_2006
http://www.transparency.org/policy_research/surveys_indices/bpi/bpi_2006
http://www.transparency.org/policy_research/surveys_indices/bpi/bpi_2006
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Ethanol storage in Sweden 

Stakeholder 
Category 

Category Indicator Sub Indicator (Inventory Indicator) Result subindicator  References- Data Material  

 Employee Freedom of Association and 
Collective Bargaining 

Does there exist legislation for the freedom 
of association in country?  

Yes   

    Do the employees have the right to  
exercise freedom of association and 
collective  
bargaining?  

Yes   

  Wage Workers paid with below-minimum wage In Sweden there is no statutory minimum wage since that is 
negotiated in the collective agreement between the trade unions 
and the employers. Although this is something that is being 
discussed.  

DN Ekonomi "Lägsta lönen hög i Sverige" 
(2006) 
http://www.dn.se/DNet/jsp/polopoly.jsp?d=
678&a=510913&previousRenderType=1, 
"Arbetsgivarna vill lagstifta om minimilön" 
(2008) 
http://www.e24.se/samhallsekonomi/sverige
/artikel_218347.e24 Both retrieved on 
15/12/2008 

  Working Hours Average no. of working hours in industry 40 h/week    

  Child Labour  Existence of child labour in industry sector / 
region 

No occurrence of Child labour  "The State of the World's Children 2008" A 
UNICEF publication 
http://www.unicef.org/publications/index_4
2625.html 

    Reported incidents of child labour  Not applicable    

    Is the operation identified as having 
significant  
risk for incidents of child labour?    

No    

  Forced Labour Existence of forced labour in industry sector / 
region 

None/ although is trafficking of humans an issue where Sweden 
often are used as a transit land, but also as final destination. 

"Motion 2006/07:Ju227 Trafficking" Sveriges 
Riksdag 
http://www.riksdagen.se/webbnav/index.asp
x?nid=410&dok_id=GU02Ju227Retrieved on 
15/12/2008 

    Is the operation identified as having 
significant  
risk for incidents of forced or compulsory  
labour?  

No   

  Equal 
Opportunities/Discrimination 

Ratio of employed men and women in 
industry sector/region 

16% women, 84% men process operators chemical industry (total 5 
800) 

SCB (2008) Genomsnittlig timlön och 
lönespridning, arbetare privat sektor, 2007. 
http://www.scb.se/templates/tableOrChart_
___28207.asp 

http://www.dn.se/DNet/jsp/polopoly.jsp?d=678&a=510913&previousRenderType=1
http://www.dn.se/DNet/jsp/polopoly.jsp?d=678&a=510913&previousRenderType=1
http://www.e24.se/samhallsekonomi/sverige/artikel_218347.e24
http://www.e24.se/samhallsekonomi/sverige/artikel_218347.e24
http://www.e24.se/samhallsekonomi/sverige/artikel_218347.e24
http://www.unicef.org/publications/index_42625.html
http://www.unicef.org/publications/index_42625.html
http://www.unicef.org/publications/index_42625.html
http://www.riksdagen.se/webbnav/index.aspx?nid=410&dok_id=GU02Ju227Retrieved
http://www.riksdagen.se/webbnav/index.aspx?nid=410&dok_id=GU02Ju227Retrieved
http://www.riksdagen.se/webbnav/index.aspx?nid=410&dok_id=GU02Ju227Retrieved
http://www.scb.se/templates/tableOrChart____28207.asp
http://www.scb.se/templates/tableOrChart____28207.asp
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    Ratio of basic salary of men to women by 
employee category  

175.50(SEK/h)/159.50(SEK/h)=1.10 SCB (2008) Genomsnittlig timlön och 
lönespridning, arbetare privat sektor, 2007. 
http://www.scb.se/templates/tableOrChart_
___28207.asp 

  Health and Safety Rates of injury in industry sector (per 1000 
workers) 

4 Chemical industry (total 159) The Swedish Work Environment Authority. 
(2008) Occupational accidents and work-
related diseases, preliminary report. 
http://www.av.se/dokument/statistik/officiel
l_stat/STAT2008_02.pdf. Table 2 

    Rates of occupational diseases in industry 
sector (per 1000 workers) 

3 Chemical industry (total 119) The Swedish Work Environment Authority. 
(2008) Occupational accidents and work-
related diseases, preliminary report. 
http://www.av.se/dokument/statistik/officiel
l_stat/STAT2008_02.pdf. Table 2 

    Total number of work related fatalities in 
industry sector 

0 (total 75 in all sectors) The Swedish Work Environment Authority. 
(2008) Occupational accidents and work-
related diseases, preliminary report. 
http://www.av.se/dokument/statistik/officiel
l_stat/STAT2008_02.pdf. Table 2 

    Health and safety topics covered in formal  
agreements with trade unions. 

Swedish Transport Workers union has a formal agreement for its 
member covering compensation if ill, injured, pregnant, safety 
clothes etc.  

Swedish transport workers union (2008) 
Depåavtalet 

  Social Benefits 
/Social Security 

Do the workers have the right to social 
benefits by legislation in country or region? 

Yes. Social benefits are one of the requisites in the declaration of 
Human Rights. According to an EU research is Sweden on the third 
place in the EU (after Luxembourg and Denmark) when it comes to 
investing resources in social benefits.  

"Luxemburg satsar mest på socialt skydd" 
(2008) EU Upplysningen Sveriges Riksdag 
http://www.eu-
upplysningen.se/Aktuellt/Nyheter/Luxembur
g-satsar-mest-pa-socialt-skydd/ Retrieved on 
15/12/08  

Local 
Community 

Secure Safe and Healthy 
living Conditions 

Percentage using an improved water source 100% (83% world) According HDI Index (2004) 

    Percentage using improved sanitation 100% (59% world) According HDI Index (2004) 

    Health and safety effect caused by operation  No   

  Land acquisition, 
delocalization and migration 

Area of land required per functional unit Not applicable   

    Land acquisition expansion Not applicable   

    Delocalization of other feedstock Not applicable   

    Migration Not applicable   

  Respect of indigenous rights Number of conflicts stemming from violation 
of indigenous land rights 

Not applicable    

http://www.scb.se/templates/tableOrChart____28207.asp
http://www.scb.se/templates/tableOrChart____28207.asp
http://www.av.se/dokument/statistik/officiell_stat/STAT2008_02.pdf
http://www.av.se/dokument/statistik/officiell_stat/STAT2008_02.pdf
http://www.av.se/dokument/statistik/officiell_stat/STAT2008_02.pdf
http://www.av.se/dokument/statistik/officiell_stat/STAT2008_02.pdf
http://www.av.se/dokument/statistik/officiell_stat/STAT2008_02.pdf
http://www.av.se/dokument/statistik/officiell_stat/STAT2008_02.pdf
http://www.av.se/dokument/statistik/officiell_stat/STAT2008_02.pdf
http://www.av.se/dokument/statistik/officiell_stat/STAT2008_02.pdf
http://www.av.se/dokument/statistik/officiell_stat/STAT2008_02.pdf
http://www.eu-upplysningen.se/Aktuellt/Nyheter/Luxemburg-satsar-mest-pa-socialt-skydd
http://www.eu-upplysningen.se/Aktuellt/Nyheter/Luxemburg-satsar-mest-pa-socialt-skydd
http://www.eu-upplysningen.se/Aktuellt/Nyheter/Luxemburg-satsar-mest-pa-socialt-skydd
http://www.eu-upplysningen.se/Aktuellt/Nyheter/Luxemburg-satsar-mest-pa-socialt-skydd
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    Intrusion on land used for reserves Not applicable   

  Access to resources Usage of scarce resources  Not found   

    Water use per functional unit Not found   

  Cultural heritage and 
traditional knowledge 

Does the production diminish or support 
cultural and traditional matters. 

Not applicable    

Society Public commitments to 
sustainability issues 

Actions taken to support a sustainable 
development  

Not found   

  Employment Creation No. of direct Jobs Not available   

    No. of jobs per functional unit Not applicable    

    Effect on employment market No significant increase due to storage of biodiesel.   

  Contribution to the national 
economy and stable 
economic development 

Percentage of GDP Not found   

  Prevention and mitigation of 
armed conflicts 

Do armed conflicts exist in the region? Not applicable    

    Do the product and/or company contribute 
or mitigate them?  

Not applicable    

    What kind of preventing and mitigating 
actions is realised? 

Not applicable    

  Technology Development Does the product contribute to technology 
development? 

Yes, new technologies for the alternative fuels such as ethanol are 
important. 

  

    If yes, how?     

Company  Corruption Country ranking on Corruption Perception 
Index (CPI) 

1 2008 Corruptions Perception Index 
http://www.transparency.org/policy_researc
h/surveys_indices/cpi/2008 

    Country ranking on bribe payers index (BPI)  Not applicable  2008 Bribe Payers Index 
http://www.transparency.org/news_room/in
_focus/2008/bpi_2008 

  Fair competition Existence of governmental incentives?  No   

http://www.transparency.org/policy_research/surveys_indices/cpi/2008
http://www.transparency.org/policy_research/surveys_indices/cpi/2008
http://www.transparency.org/policy_research/surveys_indices/cpi/2008
http://www.transparency.org/news_room/in_focus/2008/bpi_2008
http://www.transparency.org/news_room/in_focus/2008/bpi_2008
http://www.transparency.org/news_room/in_focus/2008/bpi_2008
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    Incidents of cartel formation in industry 
sector 

1. 2003, the five major petroleum companies in Sweden, OKQ8, 
Shell, Statoil, Norsk Hydro and Preem, were convicted for un-
allowed collaboration and, among other things, fixing discount-
levels to taxi companies, they were convicted to fines of 50 million 
SEK. 2. November 2008, the Swedish Association of Green 
Motorists accuses the Swedish petroleum companies for cartel 
formation regarding the price of E85. They also urge the Swedish 
Competition Authority to investigate the issue. 

1. Sveriges Radio. (29 April 2003) 
Bensinbolagens priskartell gav mild dom. 
http://www.sr.se/EKOT/arkiv.asp?DagensDat
um=2003-04-29&Artikel=224438 2. Lars 
Anders Karlberg (4 november 2008) Gröna 
Bilister rasar mot E85-priset. Ny Teknik. 
http://www.nyteknik.se/nyheter/fordon_mo
tor/bilar/article451267.ece 

 
  

http://www.sr.se/EKOT/arkiv.asp?DagensDatum=2003-04-29&Artikel=224438
http://www.sr.se/EKOT/arkiv.asp?DagensDatum=2003-04-29&Artikel=224438
http://www.sr.se/EKOT/arkiv.asp?DagensDatum=2003-04-29&Artikel=224438
http://www.nyteknik.se/nyheter/fordon_motor/bilar/article451267.ece
http://www.nyteknik.se/nyheter/fordon_motor/bilar/article451267.ece
http://www.nyteknik.se/nyheter/fordon_motor/bilar/article451267.ece
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Transport to pump 

Stakeholder 
Category 

Category Indicator Sub Indicator (Inventory Indicator) Result subindicator  References- Data Material  

 Employee Freedom of Association and 
Collective Bargaining 

Does there exist legislation for the freedom 
of association in country?  

Yes   

    Do the employees have the right to  
exercise freedom of association and 
collective  
bargaining?  

Yes   

  Wage Workers paid with below-minimum wage In Sweden there is no statutory minimum wage 
since that is negotiated in the collective agreement 
between the trade unions and the employers. 
Although this is something that is being discussed.  

DN Ekonomi "Lägsta lönen hög i Sverige" (2006) 
http://www.dn.se/DNet/jsp/polopoly.jsp?d=678&a=510913
&previousRenderType=1, "Arbetsgivarna vill lagstifta om 
minimilön" (2008) 
http://www.e24.se/samhallsekonomi/sverige/artikel_21834
7.e24 Both retrieved on 15/12/2008 

  Working Hours Average no. of working hours in industry 40 h/week    

  Child Labour  Existence of child labour in industry sector / 
region 

No occurrence of Child labour  "The State of the World's Children 2008" A UNICEF 
publication 
http://www.unicef.org/publications/index_42625.html 

    Reported incidents of child labour  No   

    Is the operation identified as having 
significant  
risk for incidents of child labor?    

No, since a driver’s license is required at the legal 
age is 18. 

  

  Forced Labour Existence of forced labour in industry sector / 
region 

None/ although is trafficking of humans an issue 
where Sweden often are used as a transit land, but 
also as final destination. 

"Motion 2006/07:Ju227 Trafficking" Sveriges Riksdag 
http://www.riksdagen.se/webbnav/index.aspx?nid=410&do
k_id=GU02Ju227Retrieved on 15/12/2008 

    Is the operation identified as having 
significant  
risk for incidents of forced or compulsory  
labour?  

No   

  Equal 
Opportunities/Discrimination 

Ratio of employed men and women in 
industry sector/region 

7% women, 93% men (total 90 200) SCB (2008) Genomsnittlig timlön och lönespridning, arbetare 
privat sektor, 2007. 
http://www.scb.se/templates/tableOrChart____28207.asp 

http://www.dn.se/DNet/jsp/polopoly.jsp?d=678&a=510913&previousRenderType=1
http://www.dn.se/DNet/jsp/polopoly.jsp?d=678&a=510913&previousRenderType=1
http://www.dn.se/DNet/jsp/polopoly.jsp?d=678&a=510913&previousRenderType=1
http://www.e24.se/samhallsekonomi/sverige/artikel_218347.e24
http://www.e24.se/samhallsekonomi/sverige/artikel_218347.e24
http://www.e24.se/samhallsekonomi/sverige/artikel_218347.e24
http://www.unicef.org/publications/index_42625.html
http://www.riksdagen.se/webbnav/index.aspx?nid=410&dok_id=GU02Ju227Retrieved
http://www.riksdagen.se/webbnav/index.aspx?nid=410&dok_id=GU02Ju227Retrieved
http://www.riksdagen.se/webbnav/index.aspx?nid=410&dok_id=GU02Ju227Retrieved
http://www.scb.se/templates/tableOrChart____28207.asp
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    Ratio of basic salary of men to women by 
employee category  

130.60(SEK/h)/124.40(SEK/h)=1.05 SCB (2008) Genomsnittlig timlön och lönespridning, arbetare 
privat sektor, 2007. 
http://www.scb.se/templates/tableOrChart____28207.asp 

  Health and Safety Rates of injury in industry sector (per 1000 
workers) 

10 Transport and communication (total 571 in 
sector) 

The Swedish Work Environment Authority. (2008) 
Occupational accidents and work-related diseases, 
preliminary report. 
http://www.av.se/dokument/statistik/officiell_stat/STAT200
8_02.pdf. Table 2 

    Rates of occupational diseases in industry 
sector (per 1000 workers) 

3 Transport and communication (total 249 in sector) The Swedish Work Environment Authority. (2008) 
Occupational accidents and work-related diseases, 
preliminary report. 
http://www.av.se/dokument/statistik/officiell_stat/STAT200
8_02.pdf. Table 2 

    Total number of work related fatalities in 
industry sector 

9 Transport and communication (total 75 in all 
sectors) 

The Swedish Work Environment Authority. (2008) 
Occupational accidents and work-related diseases, 
preliminary report. 
http://www.av.se/dokument/statistik/officiell_stat/STAT200
8_02.pdf. Table 2 

    Health and safety topics covered in formal  
agreements with trade unions. 

Swedish Transport Workers union has a formal 
agreement for its member covering compensation if 
ill, injured, pregnant, safety clothes etc.  

Swedish transport workers union (2008) Transportavtalet 

  Social Benefits/Social 
Security 

Do the workers have the right to social 
benefits by legislation in country or region? 

Yes. Social benefits is one of the requisites in the 
declaration of Human Rights. According to a EU 
research is Sweden on the third place in the EU 
(after Luxembourg and Denmark) when it comes to 
investing resources in social benefits.  

"Luxemburg satsar mest på socialt skydd" (2008) EU 
Upplysningen Sveriges Riksdag http://www.eu-
upplysningen.se/Aktuellt/Nyheter/Luxemburg-satsar-mest-
pa-socialt-skydd/ Retrieved on 15/12/08  

Local 
Community 

Secure Safe and Healthy 
living Conditions 

Percentage using an improved water source 100% (83% world) According to HDI Index (2004) 

    Percentage using improved sanitation 100% (59% world) According HDI Index (2004) 

    Health and safety effect caused by operation  Risk of accidents with other road users.    

  Land acquisition, 
delocalization and migration 

Area of land required per functional unit Not applicable    

    Land acquisition expansion Not applicable    

    Delocalization of other feedstock Not applicable    

    Migration Not applicable    

  Respect of indigenous rights Number of conflicts stemming from violation 
of indigenous land rights 

Not applicable    

http://www.scb.se/templates/tableOrChart____28207.asp
http://www.av.se/dokument/statistik/officiell_stat/STAT2008_02.pdf
http://www.av.se/dokument/statistik/officiell_stat/STAT2008_02.pdf
http://www.av.se/dokument/statistik/officiell_stat/STAT2008_02.pdf
http://www.av.se/dokument/statistik/officiell_stat/STAT2008_02.pdf
http://www.av.se/dokument/statistik/officiell_stat/STAT2008_02.pdf
http://www.av.se/dokument/statistik/officiell_stat/STAT2008_02.pdf
http://www.av.se/dokument/statistik/officiell_stat/STAT2008_02.pdf
http://www.av.se/dokument/statistik/officiell_stat/STAT2008_02.pdf
http://www.av.se/dokument/statistik/officiell_stat/STAT2008_02.pdf
http://www.eu-upplysningen.se/Aktuellt/Nyheter/Luxemburg-satsar-mest-pa-socialt-skydd
http://www.eu-upplysningen.se/Aktuellt/Nyheter/Luxemburg-satsar-mest-pa-socialt-skydd
http://www.eu-upplysningen.se/Aktuellt/Nyheter/Luxemburg-satsar-mest-pa-socialt-skydd
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    Intrusion on land used for reserves Not applicable    

  Access to resources Usage of scarce resources  No significant   

    Water use per functional unit Not found   

  Cultural heritage and 
traditional knowledge 

Does the production diminish or support 
cultural and traditional matters. 

Not applicable    

Society Public commitments to 
sustainability issues 

Actions taken to support a sustainable 
development  

Not significantly, but could contribute to the 
development of cleaner vehicles for transport. 

  

  Employment Creation No. of direct Jobs Not available   

    No. of jobs per functional unit Not applicable    

    Effect on employment market No significant effect   

  Contribution to the national 
economy and stable 
economic development 

Percentage of GDP Not found   

  Prevention and mitigation of 
armed conflicts 

Do armed conflicts exist in the region? No    

    Do the product and/or company contribute 
or mitigate them?  

Not applicable    

    What kind of preventing and mitigating 
actions is realised? 

Not applicable    

  Technology Development Does the product contribute to technology 
development? 

Not significantly, but could contribute to the 
development of cleaner vehicles for transport. 

  

    If yes, how?     

Company  Corruption Country ranking on Corruption Perception 
Index (CPI) 

1 (180) 2008 Corruptions Perception Index 
http://www.transparency.org/policy_research/surveys_indic
es/cpi/2008 

    Country ranking on bribe payers index (BPI)  Not applicable (180) 2008 Bribe Payers Index 
http://www.transparency.org/news_room/in_focus/2008/b
pi_2008 

  Fair competition Existence of governmental incentives?   1. No direct incentives for this type of transport. 3. 
The Swedish energy taxation which aims to steer 
away from the usage of fossil fuels, and renewable 
fuels when used as engine fuel is freed of the 
energy taxation until 2013. 4. The government has 
introduced a so called clean- vehicle bonus of 10 
000 SEK when buying a new clean vehicle from the 
1st of April 2007 until the 31st of December 2009.  

 3. "Biogas ur gödsel avfall och restprodukter- goda svenska 
exempel (2008) Swedish Gas Agency and the Biogas Agency 
4. "Regeringen inför miljöbilspremie" Svensk Biogas (2008) 
http://www.svenskbiogas.se/sb/press/nyheter/regeringen-
infor-miljobil/index.xml Retrieved on 17/12/08 

    Incidents of cartel formation in industry 
sector 

No reported incidents   

http://www.transparency.org/policy_research/surveys_indices/cpi/2008
http://www.transparency.org/policy_research/surveys_indices/cpi/2008
http://www.transparency.org/policy_research/surveys_indices/cpi/2008
http://www.transparency.org/news_room/in_focus/2008/bpi_2008
http://www.transparency.org/news_room/in_focus/2008/bpi_2008
http://www.transparency.org/news_room/in_focus/2008/bpi_2008
http://www.svenskbiogas.se/sb/press/nyheter/regeringen-infor-miljobil/index.xml
http://www.svenskbiogas.se/sb/press/nyheter/regeringen-infor-miljobil/index.xml
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Rapeseed cultivation and harvesting 

Stakeholder 
Category 

Category Indicator Sub Indicator (Inventory Indicator) Result subindicator  References- Data Material  

 Employee Freedom of Association 
and Collective Bargaining 

Does there exist legislation for the 
freedom of association in country?  

Yes   

    Do the employees have the right to  
exercise freedom of association and 
collective  
bargaining?  

1. Yes but most farmers in Sweden are self 
employed which result in that the need for union 
memberships is not that "crucial". However, LRF 
is an interest organization where people working 
within the agricultural sector are members.2. But, 
for those employed in this sector this often 
creates a problem while their employer (the 
farmer) doesn’t have a collective agreement 
leading to stressful seasonal work for the 
employee along with low wages, a far from 
optimal working environment with heavy lifts, 
handling of pesticides and herbicides and 
employment by the hour.  

1. LRF Lantbrukarnas riksförbund (2008) http://www.lrf.se/omoss 
Retrieved on 16/12/08 2. Arbetsmiljö, arbetstider, löner- Kommunal.se 
(2008) http://www.kommunal.se/Medlem/Branscher-och-yrken/Djur-
och-natur/Arbetsmiljo-arbetstider-loner/ Retrieved on 16/12/08 

  Wage Workers paid with below-minimum 
wage 

In Sweden there is no statutory minimum wage 
since that is negotiated in the collective 
agreement between the trade unions and the 
employers. Although this is something that is 
being discussed.  

DN Ekonomi "Lägsta lönen hög i Sverige" (2006) 
http://www.dn.se/DNet/jsp/polopoly.jsp?d=678&a=510913&previousR
enderType=1, "Arbetsgivarna vill lagstifta om minimilön" (2008) 
http://www.e24.se/samhallsekonomi/sverige/artikel_218347.e24 Both 
retrieved on 15/12/2008 

  Working Hours Average no. of working hours in 
industry 

Difficult to find. Many farmers work part-time, 
and combined the agricultural work with other 
activities.  

  

  Child Labour  Existence of child labour in industry 
sector / region 

No occurrence of Child labour  "The State of the World's Children 2008" A UNICEF publication 
http://www.unicef.org/publications/index_42625.html 

    Reported incidents of child labour  Not applicable    

    Is the operation identified as having 
significant  
risk for incidents of child labour?    

No    

  Forced Labour Existence of forced labour in industry 
sector / region 

None/ although is trafficking of humans an issue 
where Sweden often are used as a transit land, 
but also as final destination. 

"Motion 2006/07:Ju227 Trafficking" Sveriges Riksdag 
http://www.riksdagen.se/webbnav/index.aspx?nid=410&dok_id=GU02
Ju227Retrieved on 15/12/2008 

http://www.lrf.se/omoss
http://www.kommunal.se/Medlem/Branscher-och-yrken/Djur-och-natur/Arbetsmiljo-arbetstider-loner
http://www.kommunal.se/Medlem/Branscher-och-yrken/Djur-och-natur/Arbetsmiljo-arbetstider-loner
http://www.dn.se/DNet/jsp/polopoly.jsp?d=678&a=510913&previousRenderType=1
http://www.dn.se/DNet/jsp/polopoly.jsp?d=678&a=510913&previousRenderType=1
http://www.dn.se/DNet/jsp/polopoly.jsp?d=678&a=510913&previousRenderType=1
http://www.e24.se/samhallsekonomi/sverige/artikel_218347.e24
http://www.unicef.org/publications/index_42625.html
http://www.riksdagen.se/webbnav/index.aspx?nid=410&dok_id=GU02Ju227Retrieved
http://www.riksdagen.se/webbnav/index.aspx?nid=410&dok_id=GU02Ju227Retrieved
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    Is the operation identified as having 
significant risk for incidents of forced 
or compulsory  
labour?  

No   

  Equal Opportunities 
/Discrimination 

Ratio of employed men and women in 
industry sector/region 

27% women, 72% men in agriculture (cultivation) 
2007 

SCB (2008) Genomsnittlig timlön och lönespridning, arbetare privat 
sektor, 2007. 
http://www.scb.se/templates/tableOrChart____28207.asp 

    Ratio of basic salary of men to women 
by employee category  

120.00(SEK/h)/114.60(SEK/h)=1.05 SCB (2008) Genomsnittlig timlön och lönespridning, arbetare privat 
sektor, 2007. 
http://www.scb.se/templates/tableOrChart____28207.asp 

  Health and Safety Rates of injury in industry sector (per 
1000 workers) 

4 (total in sector: 235) The Swedish Work Environment Authority. (2008) Occupational 
accidents and work-related diseases, preliminary report. 
http://www.av.se/dokument/statistik/officiell_stat/STAT2008_02.pdf. 
Table 2 

    Risks of occupational diseases in 
industry sector (per 1000 workers) 

1 (Total in sector: 58) The Swedish Work Environment Authority. (2008) Occupational 
accidents and work-related diseases, preliminary report. 
http://www.av.se/dokument/statistik/officiell_stat/STAT2008_02.pdf. 
Table 2 

    Total number of work related fatalities 
in industry sector 

8, agriculture, hunting, fishing (Sweden all 
sectors:75) 

The Swedish Work Environment Authority. (2008) Occupational 
accidents and work-related diseases, preliminary report. 
http://www.av.se/dokument/statistik/officiell_stat/STAT2008_02.pdf. 
Table 2 

    Health and safety topics covered in 
formal  
agreements with trade unions. 

The majority of Swedish farmers are self-
employed, therefore no formal agreements.  

  

  Social Benefits 
/Social Security 

Do the workers have the right to social 
benefits by legislation in country or 
region? 

Yes. Social benefits is one of the requisites in the 
declaration of Human Rights. According to an EU 
research is Sweden on the third place in the EU 
(after Luxembourg and Denmark) when it comes 
to investing resources in social benefits.  

"Luxemburg satsar mest på socialt skydd" (2008) EU Upplysningen 
Sveriges Riksdag http://www.eu-
upplysningen.se/Aktuellt/Nyheter/Luxemburg-satsar-mest-pa-socialt-
skydd/ Retrieved on 15/12/08  

Local 
Community 

Secure Safe and Healthy 
living Conditions 

Percentage using an improved water 
source 

100% (83%(world)) According HDI Index (2004) 

    Percentage using improved sanitation 100% (59%(world)) According HDI Index (2004) 

http://www.scb.se/templates/tableOrChart____28207.asp
http://www.scb.se/templates/tableOrChart____28207.asp
http://www.av.se/dokument/statistik/officiell_stat/STAT2008_02.pdf
http://www.av.se/dokument/statistik/officiell_stat/STAT2008_02.pdf
http://www.av.se/dokument/statistik/officiell_stat/STAT2008_02.pdf
http://www.eu-upplysningen.se/Aktuellt/Nyheter/Luxemburg-satsar-mest-pa-socialt-skydd
http://www.eu-upplysningen.se/Aktuellt/Nyheter/Luxemburg-satsar-mest-pa-socialt-skydd
http://www.eu-upplysningen.se/Aktuellt/Nyheter/Luxemburg-satsar-mest-pa-socialt-skydd
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    Health and safety effect caused by 
operation  

1. The extensive use of nitrogenous fertilizer is 
indeed serous environmental problem, and do 
affect the local community. 2. Approximately one 
third of the agricultural sector's energy use lays 
within this the use of this fertilizer.  

1. "Utsläpp av växthusgaser i ett livscykelperspektiv  
samt energi- och markanvändning för produktion av  
RME baserad på svensk rapsråvara" (2008) Christel Cederberg and Anna 
Flysjö, SIK " 2. "Klimatsmart gödsel från salix och halm" (2008) 
http://www.forskning.se/pressmeddelanden/pressmeddelanden/klima
tsmartgodselfransalixochhalm.5.b689287119e749e7de8000531.html 
Retrieved on 16/12/08 

  Land acquisition, 
delocalization and 
migration 

Area of land required per functional 
unit 

5.3 m2 arable land for producing 1 kg RME "Utsläpp av växthusgaser i ett livscykelperspektiv  
samt energi- och markanvändning för produktion av  
RME baserad på svensk rapsråvara" (2008) Christel Cederberg and Anna 
Flysjö, SIK  

    Land acquisition expansion Not found   

    Delocalization of other feedstock An increase of rapeseed used for biodiesel will 
reduce the availability of Swedish rapeseed oil, 
leading to an increase in the import of oils such as 
palm oils.  

"Utsläpp av växthusgaser i ett livscykelperspektiv  
samt energi- och markanvändning för produktion av  
RME baserad på svensk rapsråvara" (2008) Christel Cederberg and Anna 
Flysjö, SIK  

    Migration Not applicable    

  Respect of indigenous 
rights 

Number of conflicts stemming from 
violation of indigenous land rights 

The only indigenous people in Sweden are the 
Sami people living in the northern part of the 
country as well as in the northern parts of 
Norway, Finland and Russia. Since these people 
live on land that is not suitable for rapeseed 
cultivation, there is no issue of disrespect of 
indigenous rights relating to the biodiesel 
industry.  
 

  

    Intrusion on land used for reserves Not applicable    

  Access to resources Usage of scarce resources  No   

    Water use per functional unit Not found   

  Cultural heritage and 
traditional knowledge 

Does the production diminish or 
support cultural and traditional 
matters. 

Not found    

Society Public commitments to 
sustainability issues 

Actions taken to support a sustainable 
development  

Not found   

  Employment Creation No. of direct Jobs Not available   

    No. of jobs per functional unit Not available   

    Effect on employment market No significant effect. If more rapeseed is 
cultivated, the farmers are switching from 
another feedstock. 

  

http://www.forskning.se/pressmeddelanden/pressmeddelanden/klimatsmartgodselfransalixochhalm.5.b689287119e749e7de8000531.html
http://www.forskning.se/pressmeddelanden/pressmeddelanden/klimatsmartgodselfransalixochhalm.5.b689287119e749e7de8000531.html
http://www.forskning.se/pressmeddelanden/pressmeddelanden/klimatsmartgodselfransalixochhalm.5.b689287119e749e7de8000531.html
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  Contribution to the 
national economy and 
stable economic 
development 

Percentage of GDP Not found   

  Prevention and 
mitigation of armed 
conflicts 

Do armed conflicts exist in the region? No   

    Do the product and/or company 
contribute or mitigate them?  

Not applicable    

    What kind of preventing and 
mitigating actions is realised? 

Not applicable    

  Technology Development Does the product contribute to 
technology development? 

Yes. The aim to increase yields per area is 
contributing to the research of plant breeding 
and genetic technology. 

  

    If yes, how?     

Company  Corruption Country ranking on Corruption 
Perception Index (CPI) 

1 (of 180) 2008 Corruptions Perception Index 
http://www.transparency.org/policy_research/surveys_indices/cpi/200
8 

    Country ranking on bribe payers index 
(BPI)  

Not applicable (of 180) 2008 Bribe Payers Index 
http://www.transparency.org/news_room/in_focus/2008/bpi_2008 

  Fair competition Existence of governmental incentives?  No incentives for cultivation of rapeseed   

    Incidents of cartel formation in 
industry sector 

No evidence of incidents   

http://www.transparency.org/policy_research/surveys_indices/cpi/2008
http://www.transparency.org/policy_research/surveys_indices/cpi/2008
http://www.transparency.org/news_room/in_focus/2008/bpi_2008
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Transport to processing plant 

Stakeholder 
Category 

Category Indicator Sub Indicator (Inventory Indicator) Result subindicator  References- Data Material  

 Employee 

Freedom of Association 
and Collective 
Bargaining 

Does there exist legislation for the 
freedom of association in country?  

Yes   

  

  Do the employees have the right to  
exercise freedom of association and 
collective  
bargaining?  

Yes   

  

Wage Workers paid with below-minimum wage In Sweden there is no statutory minimum wage since 
that is negotiated in the collective agreement between 
the trade unions and the employers. Although this is 
something that is being discussed.  

DN Ekonomi "Lägsta lönen hög i Sverige" (2006) 
http://www.dn.se/DNet/jsp/polopoly.jsp?d=678&a=510913&p
reviousRenderType=1, "Arbetsgivarna vill lagstifta om 
minimilön" (2008) 
http://www.e24.se/samhallsekonomi/sverige/artikel_218347.
e24 Both retrieved on 15/12/2008 

  Working Hours Average no. of working hours in industry 40 h/week    

  

Child Labour  Existence of child labour in industry 
sector / region 

No occurrence of Child labour  "The State of the World's Children 2008" A UNICEF publication 
http://www.unicef.org/publications/index_42625.html 

    Reported incidents of child labour  No   

  
  Is the operation identified as having 

significant  
risk for incidents of child labour?   

No, since a driver’s license is required at the legal age is 
18. 

  

  

Forced Labour Existence of forced labour in industry 
sector / region 

None/ although is trafficking of humans an issue where 
Sweden often are used as a transit land, but also as final 
destination. 

"Motion 2006/07:Ju227 Trafficking" Sveriges Riksdag 
http://www.riksdagen.se/webbnav/index.aspx?nid=410&dok_i
d=GU02Ju227Retrieved on 15/12/2008 

  

  Is the operation identified as having 
significant  
risk for incidents of forced or compulsory  
labour?  

No   

  

Equal Opportunities 
/Discrimination 

Ratio of employed men and women in 
industry sector/region 

7% women, 93% men (Total 90 200) SCB (2008) Genomsnittlig timlön och lönespridning, arbetare 
privat sektor, 2007. 
http://www.scb.se/templates/tableOrChart____28207.asp 

  

  Ratio of basic salary of men to women by 
employee category  

130.60(SEK/h)/124.40(SEK/h)=1.05 SCB (2008) Genomsnittlig timlön och lönespridning, arbetare 
privat sektor, 2007. 
http://www.scb.se/templates/tableOrChart____28207.asp 

http://www.dn.se/DNet/jsp/polopoly.jsp?d=678&a=510913&previousRenderType=1
http://www.dn.se/DNet/jsp/polopoly.jsp?d=678&a=510913&previousRenderType=1
http://www.dn.se/DNet/jsp/polopoly.jsp?d=678&a=510913&previousRenderType=1
http://www.e24.se/samhallsekonomi/sverige/artikel_218347.e24
http://www.e24.se/samhallsekonomi/sverige/artikel_218347.e24
http://www.unicef.org/publications/index_42625.html
http://www.riksdagen.se/webbnav/index.aspx?nid=410&dok_id=GU02Ju227Retrieved
http://www.riksdagen.se/webbnav/index.aspx?nid=410&dok_id=GU02Ju227Retrieved
http://www.riksdagen.se/webbnav/index.aspx?nid=410&dok_id=GU02Ju227Retrieved
http://www.scb.se/templates/tableOrChart____28207.asp
http://www.scb.se/templates/tableOrChart____28207.asp
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Health and Safety Rates of injury in industry sector (per 
1000 workers) 

10 Transport and communication (total 571) The Swedish Work Environment Authority. (2008) 
Occupational accidents and work-related diseases, preliminary 
report. 
http://www.av.se/dokument/statistik/officiell_stat/STAT2008_
02.pdf. Table 2 

  

  Rates of occupational diseases in 
industry sector (per 1000 workers) 

3 Transport and communication (Total 249) The Swedish Work Environment Authority. (2008) 
Occupational accidents and work-related diseases, preliminary 
report. 
http://www.av.se/dokument/statistik/officiell_stat/STAT2008_
02.pdf. Table 2 

  

  Total number of work related fatalities in 
industry sector 

9 Transport and communication (Total 75) The Swedish Work Environment Authority. (2008) 
Occupational accidents and work-related diseases, preliminary 
report. 
http://www.av.se/dokument/statistik/officiell_stat/STAT2008_
02.pdf. Table 2 

  

  Health and safety topics covered in 
formal  
agreements with trade unions. 

Swedish Transport Workers union has a formal 
agreement for its member covering compensation if ill, 
injured, pregnant, safety clothes etc.  

Swedish transport workers union (2008) Transportavtalet 

  

Social Benefits 
/Social Security 

Do the workers have the right to social 
benefits by legislation in country or 
region? 

Yes. Social benefits is one of the requisites in the 
declaration of Human Rights. According to an EU 
research is Sweden on the third place in the EU (after 
Luxembourg and Denmark) when it comes to investing 
resources in social benefits.  

"Luxemburg satsar mest på socialt skydd" (2008) EU 
Upplysningen Sveriges Riksdag http://www.eu-
upplysningen.se/Aktuellt/Nyheter/Luxemburg-satsar-mest-pa-
socialt-skydd/ Retrieved on 15/12/08  

Local 
Community 

Secure Safe and Healthy 
living Conditions 

Percentage using an improved water 
source 

100% (83%(world)) According HDI Index (2004) 

    Percentage using improved sanitation 100% (59%(world)) According HDI Index (2004) 

  
  Health and safety effect caused by 

operation  
Risk of accidents with other road users.    

  

Land acquisition, 
delocalization and 
migration 

Area of land required per functional unit Not applicable    

    Land acquisition expansion Not applicable    

    Delocalization of other feedstock Not applicable    

    Migration Not applicable    

  
Respect of indigenous 
rights 

Number of conflicts stemming from 
violation of indigenous land rights 

Not applicable    

    Intrusion on land used for reserves Not applicable    

  Access to resources Usage of scarce resources  Not significant   

    Water use per functional unit Not found   

  
Cultural heritage and 
traditional knowledge 

Does the production diminish or support 
cultural and traditional matters. 

Not applicable    

http://www.av.se/dokument/statistik/officiell_stat/STAT2008_02.pdf
http://www.av.se/dokument/statistik/officiell_stat/STAT2008_02.pdf
http://www.av.se/dokument/statistik/officiell_stat/STAT2008_02.pdf
http://www.av.se/dokument/statistik/officiell_stat/STAT2008_02.pdf
http://www.av.se/dokument/statistik/officiell_stat/STAT2008_02.pdf
http://www.av.se/dokument/statistik/officiell_stat/STAT2008_02.pdf
http://www.eu-upplysningen.se/Aktuellt/Nyheter/Luxemburg-satsar-mest-pa-socialt-skydd
http://www.eu-upplysningen.se/Aktuellt/Nyheter/Luxemburg-satsar-mest-pa-socialt-skydd
http://www.eu-upplysningen.se/Aktuellt/Nyheter/Luxemburg-satsar-mest-pa-socialt-skydd
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Society 
Public commitments to 
sustainability issues 

Actions taken to support a sustainable 
development  

Not significantly, but could contribute to the 
development of cleaner vehicles for transport. 

  

  Employment Creation No. of direct Jobs Not available   

    No. of jobs per functional unit Not applicable    

    Effect on employment market No significant effect   

  

Contribution to the 
national economy and 
stable economic 
development 

Percentage of GDP Not found   

  
Prevention and 
mitigation of armed 
conflicts 

Do armed conflicts exist in the region? No    

  
  Do the product and/or company 

contribute or mitigate them?  
Not applicable    

  
  What kind of preventing and mitigating 

actions is realised? 
Not applicable    

  
Technology 
Development 

Does the product contribute to 
technology development? 

Not significantly, but could contribute to the 
development of cleaner vehicles for transport. 

  

    If yes, how?     

Company  

Corruption Country ranking on Corruption 
Perception Index (CPI) 

1 (of 180) 2008 Corruptions Perception Index 
http://www.transparency.org/policy_research/surveys_indices
/cpi/2008 

  
  Country ranking on bribe payers index 

(BPI)  
Not applicable (of 180) 2008 Bribe Payers Index 

http://www.transparency.org/news_room/in_focus/2008/bpi_
2008 

  

Fair competition Existence of governmental incentives?   1. No direct incentives for this type of transport. 3. The 
Swedish energy taxation which aims to steer away from 
the usage of fossil fuels, and renewable fuels when used 
as engine fuel is freed of the energy taxation until 2013. 
4. The government has introduced a so called clean- 
vehicle bonus of 10 000 SEK when buying a new clean 
vehicle from the 1st of April 2007 until the 31st of 
December 2009.  

 3. "Biogas ur gödsel avfall och restprodukter- goda svenska 
exempel (2008) Swedish Gas Agency and the Biogas Agency 4. 
"Regeringen inför miljöbilspremie" Svensk Biogas (2008) 
http://www.svenskbiogas.se/sb/press/nyheter/regeringen-
infor-miljobil/index.xml Retrieved on 17/12/08 

  
  Incidents of cartel formation in industry 

sector 
No reported incidents   

 
  

http://www.transparency.org/policy_research/surveys_indices/cpi/2008
http://www.transparency.org/policy_research/surveys_indices/cpi/2008
http://www.transparency.org/policy_research/surveys_indices/cpi/2008
http://www.transparency.org/news_room/in_focus/2008/bpi_2008
http://www.transparency.org/news_room/in_focus/2008/bpi_2008
http://www.svenskbiogas.se/sb/press/nyheter/regeringen-infor-miljobil/index.xml
http://www.svenskbiogas.se/sb/press/nyheter/regeringen-infor-miljobil/index.xml
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Rapeseed processing 

Stakeholder 
Category 

Category Indicator Sub Indicator (Inventory Indicator) Result subindicator  References- Data Material  

 Employee Freedom of Association 
and Collective 
Bargaining 

Does there exist legislation for the 
freedom of association in country?  

Yes   

    Do the employees have the right to  
exercise freedom of association and 
collective  
bargaining?  

Yes   

  Wage Workers paid with below-minimum wage In Sweden there is no statutory minimum wage since 
that is negotiated in the collective agreement between 
the trade unions and the employers. Although this is 
something that is being discussed.  

DN Ekonomi "Lägsta lönen hög i Sverige" (2006) 
http://www.dn.se/DNet/jsp/polopoly.jsp?d=678&a=510913&p
reviousRenderType=1, "Arbetsgivarna vill lagstifta om 
minimilön" (2008) 
http://www.e24.se/samhallsekonomi/sverige/artikel_218347.
e24 Both retrieved on 15/12/2008 

  Working Hours Average no. of working hours in industry 40 h/week    

  Child Labour  Existence of child labour in industry 
sector / region 

No occurrence of Child labourlabour  "The State of the World's Children 2008" A UNICEF publication 
http://www.unicef.org/publications/index_42625.html 

    Reported incidents of child labour  Not applicable    

    Is the operation identified as having 
significant  
risk for incidents of child labour?  

No    

  Forced Labour Existence of forced labour in industry 
sector / region 

None/ although is trafficking of humans an issue where 
Sweden often are used as a transit land, but also as final 
destination. 

"Motion 2006/07:Ju227 Trafficking" Sveriges Riksdag 
http://www.riksdagen.se/webbnav/index.aspx?nid=410&dok_i
d=GU02Ju227Retrieved on 15/12/2008 

    Is the operation identified as having 
significant  
risk for incidents of forced or compulsory  
labour?  

No   

http://www.dn.se/DNet/jsp/polopoly.jsp?d=678&a=510913&previousRenderType=1
http://www.dn.se/DNet/jsp/polopoly.jsp?d=678&a=510913&previousRenderType=1
http://www.dn.se/DNet/jsp/polopoly.jsp?d=678&a=510913&previousRenderType=1
http://www.e24.se/samhallsekonomi/sverige/artikel_218347.e24
http://www.e24.se/samhallsekonomi/sverige/artikel_218347.e24
http://www.unicef.org/publications/index_42625.html
http://www.riksdagen.se/webbnav/index.aspx?nid=410&dok_id=GU02Ju227Retrieved
http://www.riksdagen.se/webbnav/index.aspx?nid=410&dok_id=GU02Ju227Retrieved
http://www.riksdagen.se/webbnav/index.aspx?nid=410&dok_id=GU02Ju227Retrieved
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  Equal Opportunities 
/Discrimination 

Ratio of employed men and women in 
industry sector/region 

16% women, 84% men process operators chemical 
industry (total 5800) 

SCB (2008) Genomsnittlig timlön och lönespridning, arbetare 
privat sektor, 2007. 
http://www.scb.se/templates/tableOrChart____28207.asp 

    Ratio of basic salary of men to women by 
employee category  

17.,50(SEK/h)/159.50(SEK/h)=1.10 SCB (2008) Genomsnittlig timlön och lönespridning, arbetare 
privat sektor, 2007. 
http://www.scb.se/templates/tableOrChart____28207.asp 

  Health and Safety Rates of injury in industry sector (per 
1000 workers) 

4 Chemical industry (total in sector 159) The Swedish Work Environment Authority. (2008) 
Occupational accidents and work-related diseases, preliminary 
report. 
http://www.av.se/dokument/statistik/officiell_stat/STAT2008_
02.pdf. Table 2 

    Rates of occupational diseases in 
industry sector (per 1000 workers) 

3 Chemical industry (total in sector 119) The Swedish Work Environment Authority. (2008) 
Occupational accidents and work-related diseases, preliminary 
report. 
http://www.av.se/dokument/statistik/officiell_stat/STAT2008_
02.pdf. Table 2 

    Total number of work related fatalities in 
industry sector 

0 (Total in Sweden all sectors 75) The Swedish Work Environment Authority. (2008) 
Occupational accidents and work-related diseases, preliminary 
report. 
http://www.av.se/dokument/statistik/officiell_stat/STAT2008_
02.pdf. Table 2 

    Health and safety topics covered in 
formal  
agreements with trade unions. 

Yes, formal agreements with trade unions exists.    

  Social Benefits 
/Social Security 

Do the workers have the right to social 
benefits by legislation in country or 
region? 

Yes. Social benefits is one of the requisites in the 
declaration of Human Rights. According to a EU research 
is Sweden on the third place in the EU (after 
Luxembourg and Denmark) when it comes to investing 
resources in social benefits.  

"Luxemburg satsar mest på socialt skydd" (2008) EU 
Upplysningen Sveriges Riksdag http://www.eu-
upplysningen.se/Aktuellt/Nyheter/Luxemburg-satsar-mest-pa-
socialt-skydd/ Retrieved on 15/12/08  

Local 
Community 

Secure Safe and Healthy 
living Conditions 

Percentage using an improved water 
source 

100% (83%(world)) Accoding HDI Index (2004) 

    Percentage using improved sanitation 100% (59% world) Accoding HDI Index (2004) 

    Health and safety effect caused by 
operation  

No   

http://www.scb.se/templates/tableOrChart____28207.asp
http://www.scb.se/templates/tableOrChart____28207.asp
http://www.av.se/dokument/statistik/officiell_stat/STAT2008_02.pdf
http://www.av.se/dokument/statistik/officiell_stat/STAT2008_02.pdf
http://www.av.se/dokument/statistik/officiell_stat/STAT2008_02.pdf
http://www.av.se/dokument/statistik/officiell_stat/STAT2008_02.pdf
http://www.av.se/dokument/statistik/officiell_stat/STAT2008_02.pdf
http://www.av.se/dokument/statistik/officiell_stat/STAT2008_02.pdf
http://www.eu-upplysningen.se/Aktuellt/Nyheter/Luxemburg-satsar-mest-pa-socialt-skydd
http://www.eu-upplysningen.se/Aktuellt/Nyheter/Luxemburg-satsar-mest-pa-socialt-skydd
http://www.eu-upplysningen.se/Aktuellt/Nyheter/Luxemburg-satsar-mest-pa-socialt-skydd
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  Land acquisition, 
delocalization and 
migration 

Area of land required per functional unit Not applicable   

    Land acquisition expansion Not applicable   

    Delocalization of other feedstock Not applicable   

    Migration Not applicable   

  Respect of indigenous 
rights 

Number of conflicts stemming from 
violation of indigenous land rights 

Not applicable    

    Intrusion on land used for reserves Not applicable   

  Access to resources Usage of scarce resources  Not found   

    Water use per functional unit Not found   

  Cultural heritage and 
traditional knowledge 

Does the production diminish or support 
cultural and traditional matters. 

Not applicable    

Society Public commitments to 
sustainability issues 

Actions taken to support a sustainable 
development  

One major Swedish producer of rape seed oil is now 
producing district heating from left over heat from their 
factory. 

Cision Wire (11 november 2008) Invigning av 
fjärrvärmeanläggning – ett samarbete mellan AAK och 
Karlshamn Energi. 
http://www.cisionwire.se/aarhuskarlshamn/invigning-av-
fjarrvarmeanlaggning---ett-samarbete-mellan-aak-och-
karlshamn-energi 

  Employment creation No. of direct Jobs Not available   

    No. of jobs per functional unit Not applicable    

    Effect on employment market Positive effect, especially since job can be created in the 
local community but in the society as whole as well. 
However, no significant increase due to rapeseed 
processing. 

  

  Contribution to the 
national economy and 
stable economic 
development 

Percentage of GDP Not found   

  Prevention and 
mitigation of armed 
conflicts 

Do armed conflict exist in the region? Not applicable    

    Does the product and/or company 
contribute or mitigate them?  

Not applicable    

    What kind of preventing and mitigating 
actions is realised? 

Not applicable    

  Technology 
development 

Does the product contribute to 
technology development? 

Yes, could contribute to development of more efficient 
production techniques in the chemical industry. 

  

    If yes, how?     

http://www.cisionwire.se/aarhuskarlshamn/invigning-av-fjarrvarmeanlaggning---ett-samarbete-mellan-aak-och-karlshamn-energi
http://www.cisionwire.se/aarhuskarlshamn/invigning-av-fjarrvarmeanlaggning---ett-samarbete-mellan-aak-och-karlshamn-energi
http://www.cisionwire.se/aarhuskarlshamn/invigning-av-fjarrvarmeanlaggning---ett-samarbete-mellan-aak-och-karlshamn-energi
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Company  Corruption Country ranking on Corruption 
Perception Index (CPI) 

1 (of 180) 2008 Corruptions Perception Index 
http://www.transparency.org/policy_research/surveys_indices
/cpi/2008 

    Country ranking on bribe payers index 
(BPI)  

Not applicable (of 180) 2008 Bribe Payers Index 
http://www.transparency.org/news_room/in_focus/2008/bpi_
2008 

  Fair competition Existence of governmental incentives?  No   

    Incidents of cartel formation in industry 
sector 

No incidents reported   

 
  

http://www.transparency.org/policy_research/surveys_indices/cpi/2008
http://www.transparency.org/policy_research/surveys_indices/cpi/2008
http://www.transparency.org/policy_research/surveys_indices/cpi/2008
http://www.transparency.org/news_room/in_focus/2008/bpi_2008
http://www.transparency.org/news_room/in_focus/2008/bpi_2008
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Biodiesel processing 

Stakeholder 
Category 

Category Indicator Sub Indicator (Inventory Indicator) Result subindicator  References- Data Material  

 Employee Freedom of Association 
and Collective 
Bargaining 

Does there exist legislation for the 
freedom of association in country?  

Yes   

    Do the employees have the right to  
exercise freedom of association and 
collective  
bargaining?  

Yes   

  Wages Workers paid with below-minimum wage In Sweden there is no statutory minimum wage since 
that is negotiated in the collective agreement between 
the trade unions and the employers. Although this is 
something that is being discussed.  

DN Ekonomi "Lägsta lönen hög i Sverige" (2006) 
http://www.dn.se/DNet/jsp/polopoly.jsp?d=678&a=510913&p
reviousRenderType=1, "Arbetsgivarna vill lagstifta om 
minimilön" (2008) 
http://www.e24.se/samhallsekonomi/sverige/artikel_218347.
e24 Both retrieved on 15/12/2008 

  Working Hours Average no. of working hours in industry 40 h/week    

  Child Labour  Existence of child labour in industry 
sector / region 

No occurrence of Child labour  "The State of the World's Children 2008" A UNICEF publication 
http://www.unicef.org/publications/index_42625.html 

    Reported incidents of child labour  Not applicable    

    Is the operation identified as having 
significant  
risk for incidents of child labour?  

No    

  Forced Labour Existence of forced labour in industry 
sector / region 

None/ although is trafficking of humans an issue where 
Sweden often are used as a transit land, but also as final 
destination. 

"Motion 2006/07:Ju227 Trafficking" Sveriges Riksdag 
http://www.riksdagen.se/webbnav/index.aspx?nid=410&dok_i
d=GU02Ju227Retrieved on 15/12/2008 

    Is the operation identified as having 
significant  
risk for incidents of forced or compulsory  
labour?  

No   

  Equal Opportunities 
/Discrimination 

Ratio of employed men and women in 
industry sector/region 

16% women, 84% men process operators chemical 
industry (Total 5800 in sector) 

SCB (2008) Genomsnittlig timlön och lönespridning, arbetare 
privat sektor, 2007. 
http://www.scb.se/templates/tableOrChart____28207.asp 

    Ratio of basic salary of men to women by 
employee category  

175.50(SEK/h)/159.50(SEK/h)=1,10 SCB (2008) Genomsnittlig timlön och lönespridning, arbetare 
privat sektor, 2007. 

http://www.dn.se/DNet/jsp/polopoly.jsp?d=678&a=510913&previousRenderType=1
http://www.dn.se/DNet/jsp/polopoly.jsp?d=678&a=510913&previousRenderType=1
http://www.dn.se/DNet/jsp/polopoly.jsp?d=678&a=510913&previousRenderType=1
http://www.e24.se/samhallsekonomi/sverige/artikel_218347.e24
http://www.e24.se/samhallsekonomi/sverige/artikel_218347.e24
http://www.unicef.org/publications/index_42625.html
http://www.riksdagen.se/webbnav/index.aspx?nid=410&dok_id=GU02Ju227Retrieved
http://www.riksdagen.se/webbnav/index.aspx?nid=410&dok_id=GU02Ju227Retrieved
http://www.riksdagen.se/webbnav/index.aspx?nid=410&dok_id=GU02Ju227Retrieved
http://www.scb.se/templates/tableOrChart____28207.asp
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http://www.scb.se/templates/tableOrChart____28207.asp 

  Health and Safety Rates of injury in industry sector (per 
1000 workers) 

4 Chemical industry (total 159 in sector) the Swedish Work Environment Authority. (2008) Occupational 
accidents and work-related diseases, preliminary report. 
http://www.av.se/dokument/statistik/officiell_stat/STAT2008_
02.pdf. Table 2 

    Rates of occupational diseases in 
industry sector (per 1000 workers) 

3 Chemical industry (total 119 in sector) the Swedish Work Environment Authority. (2008) Occupational 
accidents and work-related diseases, preliminary report. 
http://www.av.se/dokument/statistik/officiell_stat/STAT2008_
02.pdf. Table 2 

    Total number of work related fatalities in 
industry sector 

0 (total 75 in all sectors) the Swedish Work Environment Authority. (2008) Occupational 
accidents and work-related diseases, preliminary report. 
http://www.av.se/dokument/statistik/officiell_stat/STAT2008_
02.pdf. Table 2 

    Health and safety topics covered in 
formal  
agreements with trade unions. 

Yes, formal agreements with trade unions exist.    

  Social Benefits 
/Social Security 

Do the workers have the right to social 
benefits by legislation in country or 
region? 

Yes. Social benefits are one of the requisites in the 
declaration of Human Rights. According to a EU research 
is Sweden on the third place in the EU (after 
Luxembourg and Denmark) when it comes to investing 
resources in social benefits.  

"Luxemburg satsar mest på socialt skydd" (2008) EU 
Upplysningen Sveriges Riksdag http://www.eu-
upplysningen.se/Aktuellt/Nyheter/Luxemburg-satsar-mest-pa-
socialt-skydd/ Retrieved on 15/12/08  

Local 
Community 

Secure Safe and Healthy 
living Conditions 

Percentage using an improved water 
source 

100% (83% world) Accoding HDI Index (2004) 

    Percentage using improved sanitation 100% (59% world) Accoding HDI Index (2004) 

    Health and safety effect caused by 
operation  

No   

  Land acquisition, 
delocalization and 
migration 

Area of land required per functional unit Not applicable   

    Land acquisition expansion Not applicable   

    Delocalization of other feedstock Not applicable   

    Migration Not applicable   

  Respect of indigenous 
rights 

Number of conflicts stemming from 
violation of indigenous land rights 

Not applicable    

    Intrusion on land used for reserves Not applicable   

  Access to resources Usage of scarce resources  Not found   

http://www.scb.se/templates/tableOrChart____28207.asp
http://www.av.se/dokument/statistik/officiell_stat/STAT2008_02.pdf
http://www.av.se/dokument/statistik/officiell_stat/STAT2008_02.pdf
http://www.av.se/dokument/statistik/officiell_stat/STAT2008_02.pdf
http://www.av.se/dokument/statistik/officiell_stat/STAT2008_02.pdf
http://www.av.se/dokument/statistik/officiell_stat/STAT2008_02.pdf
http://www.av.se/dokument/statistik/officiell_stat/STAT2008_02.pdf
http://www.eu-upplysningen.se/Aktuellt/Nyheter/Luxemburg-satsar-mest-pa-socialt-skydd
http://www.eu-upplysningen.se/Aktuellt/Nyheter/Luxemburg-satsar-mest-pa-socialt-skydd
http://www.eu-upplysningen.se/Aktuellt/Nyheter/Luxemburg-satsar-mest-pa-socialt-skydd
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    Water use per functional unit Not found   

  Cultural heritage and 
traditional knowledge 

Does the production diminish or support 
cultural and traditional matters. 

Not applicable    

Society Public commitments to 
sustainability issues 

Actions taken to support a sustainable 
development  

One major Swedish producer of rape seed oil is now 
producing district heating from left over heat from their 
factory. 

  

  Employment creation No. of direct Jobs Not available   

    No. of jobs per functional unit Not applicable    

    Effect on employment market Positive effect, especially since job can be created in the 
local community but in the society as whole as well. 
However, no significant increase due to rapeseed 
processing. 

  

  Contribution to the 
national economy and 
stable economic 
development 

Percentage of GDP Not found   

  Prevention and 
mitigation of armed 
conflicts 

Does armed conflict exist in the region? Not applicable    

    Does the product and/or company 
contribute or mitigate them?  

Not applicable    

    What kind of preventing and mitigating 
actions is realised? 

Not applicable    

  Technology 
development 

Does the product contribute to 
technology development? 

Yes, new technologies for the alternative fuels such as 
biodiesel are important. 

  

Company  Corruption Country ranking on Corruption 
Perception Index (CPI) 

1 (180) 2008 Corruptions Perception Index 
http://www.transparency.org/policy_research/surveys_indices
/cpi/2008 

    Country ranking on bribe payers index 
(BPI)  

Not applicable (180) 2008 Bribe Payers Index 
http://www.transparency.org/news_room/in_focus/2008/bpi_
2008 

  Fair competition Existence of governmental incentives?  No   

    Incidents of cartel formation in industry 
sector 

No incidents reported   

 
  

http://www.transparency.org/policy_research/surveys_indices/cpi/2008
http://www.transparency.org/policy_research/surveys_indices/cpi/2008
http://www.transparency.org/policy_research/surveys_indices/cpi/2008
http://www.transparency.org/news_room/in_focus/2008/bpi_2008
http://www.transparency.org/news_room/in_focus/2008/bpi_2008
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Storage 

Stakeholder 
Category 

Category Indicator Sub Indicator (Inventory Indicator) Result subindicator  References- Data Material  

 Employee Freedom of Association 
and Collective 
Bargaining 

Does there exist legislation for the 
freedom of association in country?  

Yes   

    Do the employees have the right to  
exercise freedom of association and 
collective  
bargaining?  

Yes   

  Wages Workers paid with below-minimum wage In Sweden there is no statutory minimum wage since 
that is negotiated in the collective agreement between 
the trade unions and the employers. Although this is 
something that is being discussed.  

DN Ekonomi "Lägsta lönen hög i Sverige" (2006) 
http://www.dn.se/DNet/jsp/polopoly.jsp?d=678&a=510913&p
reviousRenderType=1, "Arbetsgivarna vill lagstifta om 
minimilön" (2008) 
http://www.e24.se/samhallsekonomi/sverige/artikel_218347.
e24 Both retrieved on 15/12/2008 

  Working Hours Average no. of working hours in industry 40 h/week    

  Child Labour  Existence of child labour in industry 
sector / region 

No occurrence of Child labour  "The State of the World's Children 2008" A UNICEF publication 
http://www.unicef.org/publications/index_42625.html 

    Reported incidents of child labour  Not applicable    

    Is the operation identified as having 
significant  
risk for incidents of child labor?    

No    

  Forced Labour Existence of forced labour in industry 
sector / region 

None/ although is trafficking of humans an issue where 
Sweden often are used as a transit land, but also as final 
destination. 

"Motion 2006/07:Ju227 Trafficking" Sveriges Riksdag 
http://www.riksdagen.se/webbnav/index.aspx?nid=410&dok_i
d=GU02Ju227Retrieved on 15/12/2008 

    Is the operation identified as having 
significant  
risk for incidents of forced or compulsory  
labour?  

No   

  Equal Opportunities 
/Discrimination 

Ratio of employed men and women in 
industry sector/region 

16% women, 84% men process operators chemical 
industry (total 5800) 

SCB (2008) Genomsnittlig timlön och lönespridning, arbetare 
privat sektor, 2007. 
http://www.scb.se/templates/tableOrChart____28207.asp 

    Ratio of basic salary of men to women by 
employee category  

175,50(SEK/h)/159,50(SEK/h)=1,10 SCB (2008) Genomsnittlig timlön och lönespridning, arbetare 
privat sektor, 2007. 
http://www.scb.se/templates/tableOrChart____28207.asp 

http://www.dn.se/DNet/jsp/polopoly.jsp?d=678&a=510913&previousRenderType=1
http://www.dn.se/DNet/jsp/polopoly.jsp?d=678&a=510913&previousRenderType=1
http://www.dn.se/DNet/jsp/polopoly.jsp?d=678&a=510913&previousRenderType=1
http://www.e24.se/samhallsekonomi/sverige/artikel_218347.e24
http://www.e24.se/samhallsekonomi/sverige/artikel_218347.e24
http://www.unicef.org/publications/index_42625.html
http://www.riksdagen.se/webbnav/index.aspx?nid=410&dok_id=GU02Ju227Retrieved
http://www.riksdagen.se/webbnav/index.aspx?nid=410&dok_id=GU02Ju227Retrieved
http://www.riksdagen.se/webbnav/index.aspx?nid=410&dok_id=GU02Ju227Retrieved
http://www.scb.se/templates/tableOrChart____28207.asp
http://www.scb.se/templates/tableOrChart____28207.asp
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  Health and Safety Rates of injury in industry sector (per 
1000 workers) 

4 Chemical industry (total number 159) the Swedish Work Environment Authority. (2008) Occupational 
accidents and work-related diseases, preliminary report. 
http://www.av.se/dokument/statistik/officiell_stat/STAT2008_
02.pdf. Table 2 

    Rates of occupational diseases in 
industry sector (per 1000 workers) 

3 Chemical industry (total number 119) the Swedish Work Environment Authority. (2008) Occupational 
accidents and work-related diseases, preliminary report. 
http://www.av.se/dokument/statistik/officiell_stat/STAT2008_
02.pdf. Table 2 

    Total number of work related fatalities in 
industry sector 

0 Total 75 in all sectors) the Swedish Work Environment Authority. (2008) Occupational 
accidents and work-related diseases, preliminary report. 
http://www.av.se/dokument/statistik/officiell_stat/STAT2008_
02.pdf. Table 2 

    Health and safety topics covered in 
formal  
agreements with trade unions. 

Swedish Transport Workers union has a formal 
agreement for its member covering compensation if ill, 
injured, pregnant, safety clothes etc.  

Swedish transport workers union (2008) Depåavtalet 

  Social Benefits 
/Social Security 

Do the workers have the right to social 
benefits by legislation in country or 
region? 

Yes. Social benefits are one of the requisites in the 
declaration of Human Rights. According to a EU research 
is Sweden on the third place in the EU (after 
Luxembourg and Denmark) when it comes to investing 
resources in social benefits.  

"Luxemburg satsar mest på socialt skydd" (2008) EU 
Upplysningen Sveriges Riksdag http://www.eu-
upplysningen.se/Aktuellt/Nyheter/Luxemburg-satsar-mest-pa-
socialt-skydd/ Retrieved on 15/12/08  

Local 
Community 

Secure Safe and 
Healthy living 
Conditions 

Percentage using an improved water 
source 

100% (83% world) Accoding HDI Index (2004) 

    Percentage using improved sanitation 100% (59% world) Accoding HDI Index (2004) 

    Health and safety effect caused by 
operation  

No   

  Land acquisition, 
delocalization and 
migration 

Area of land required per functional unit Not applicable   

    Land acquisition expansion Not applicable   

    Delocalization of other feedstock Not applicable   

    Migration Not applicable   

  Respect of indigenous 
rights 

Number of conflicts stemming from 
violation of indigenous land rights 

Not applicable    

    Intrusion on land used for reserves Not applicable   

  Access to resources Usage of scarce resources  Not found   

    Water use per functional unit Not found   

http://www.av.se/dokument/statistik/officiell_stat/STAT2008_02.pdf
http://www.av.se/dokument/statistik/officiell_stat/STAT2008_02.pdf
http://www.av.se/dokument/statistik/officiell_stat/STAT2008_02.pdf
http://www.av.se/dokument/statistik/officiell_stat/STAT2008_02.pdf
http://www.av.se/dokument/statistik/officiell_stat/STAT2008_02.pdf
http://www.av.se/dokument/statistik/officiell_stat/STAT2008_02.pdf
http://www.eu-upplysningen.se/Aktuellt/Nyheter/Luxemburg-satsar-mest-pa-socialt-skydd
http://www.eu-upplysningen.se/Aktuellt/Nyheter/Luxemburg-satsar-mest-pa-socialt-skydd
http://www.eu-upplysningen.se/Aktuellt/Nyheter/Luxemburg-satsar-mest-pa-socialt-skydd
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  Cultural heritage and 
traditional knowledge 

Does the production diminish or support 
cultural and traditional matters. 

Not applicable    

Society Public commitments to 
sustainability issues 

Actions taken to support a sustainable 
development  

Not found   

  Employment creation No. of direct Jobs Not available   

    No. of jobs per functional unit Not applicable    

    Effect on employment market No significant increase due to storage of biodiesel.   

  Contribution to the 
national economy and 
stable economic 
development 

Percentage of GDP Not found   

  Prevention and 
mitigation of armed 
conflicts 

Does armed conflict exist in the region? Not applicable    

    Does the product and/or company 
contribute or mitigate them?  

Not applicable    

    What kind of preventing and mitigating 
actions is realised? 

Not applicable    

  Technology 
development 

Does the product contribute to 
technology development? 

Yes, new technologies for the alternative fuels such as 
biodiesel are important. 

  

Company  Corruption Country ranking on Corruption 
Perception Index (CPI) 

1 (180) 2008 Corruptions Perception Index 
http://www.transparency.org/policy_research/surveys_indices
/cpi/2008 

    Country ranking on bribe payers index 
(BPI)  

Not applicable (180) 2008 Bribe Payers Index 
http://www.transparency.org/news_room/in_focus/2008/bpi_
2008 

  Fair competition Existence of governmental incentives?  No   

    Incidents of cartel formation in industry 
sector 

1. 2003, the five major petroleum companies in Sweden, 
OKQ8, Shell, Statoil, Norsk Hydro and Preem, were 
convicted for unallowed collaboration and among other 
things, fixing discount-levels to taxi-companies, they 
were convicted to fines of 50 million SEK. 2. November 
2008, the Swedish Association of Green Motorists 
accuses the Swedish petroleum companies for cartel 
formation regarding the price of E85. They also urge the 
Swedish Competition Authority to investigate the issue. 

1. Sveriges Radio. (29 April 2003) Bensinbolagens priskartell 
gav mild dom. 
http://www.sr.se/EKOT/arkiv.asp?DagensDatum=2003-04-
29&Artikel=224438 2. Lars Anders Karlberg (4 november 2008) 
Gröna Bilister rasar mot E85-priset. Ny Teknik. 
http://www.nyteknik.se/nyheter/fordon_motor/bilar/article45
1267.ece 

 
  

http://www.transparency.org/policy_research/surveys_indices/cpi/2008
http://www.transparency.org/policy_research/surveys_indices/cpi/2008
http://www.transparency.org/policy_research/surveys_indices/cpi/2008
http://www.transparency.org/news_room/in_focus/2008/bpi_2008
http://www.transparency.org/news_room/in_focus/2008/bpi_2008
http://www.sr.se/EKOT/arkiv.asp?DagensDatum=2003-04-29&Artikel=224438
http://www.sr.se/EKOT/arkiv.asp?DagensDatum=2003-04-29&Artikel=224438
http://www.nyteknik.se/nyheter/fordon_motor/bilar/article451267.ece
http://www.nyteknik.se/nyheter/fordon_motor/bilar/article451267.ece
http://www.nyteknik.se/nyheter/fordon_motor/bilar/article451267.ece
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Transport to pump 

Stakeholder 
Category 

Category Indicator Sub Indicator (Inventory Indicator) Result subindicator  References- Data Material  

 Employee Freedom of Association 
and Collective 
Bargaining 

Does there exist legislation for the 
freedom of association in country?  

Yes   

    Do the employees have the right to  
exercise freedom of association and 
collective  
bargaining?  

Yes   

  Wages Workers paid with below-minimum wage In Sweden there is no statutory minimum wage since that is 
negotiated in the collective agreement between the trade 
unions and the employers. Although this is something that is 
being discussed.  

DN Ekonomi "Lägsta lönen hög i Sverige" (2006) 
http://www.dn.se/DNet/jsp/polopoly.jsp?d=678&a=51091
3&previousRenderType=1, "Arbetsgivarna vill lagstifta om 
minimilön" (2008) 
http://www.e24.se/samhallsekonomi/sverige/artikel_218
347.e24 Both retrieved on 15/12/2008 

  Working Hours Average no. of working hours in industry 40 h/week    

  Child Labour  Existence of child labour in industry 
sector / region 

No occurrence of Child labour  "The State of the World's Children 2008" A UNICEF 
publication 
http://www.unicef.org/publications/index_42625.html 

    Reported incidents of child labour  No   

    Is the operation identified as having 
significant  
risk for incidents of child labour?  

No, since a drivers license is required at the legal age is 18.   

  Forced Labour Existence of forced labour in industry 
sector / region 

None/ although  trafficking of humans is an issue where 
Sweden often is used as a transit land, but also as final 
destination. 

"Motion 2006/07:Ju227 Trafficking" Sveriges Riksdag 
http://www.riksdagen.se/webbnav/index.aspx?nid=410&
dok_id=GU02Ju227Retrieved on 15/12/2008 

    Is the operation identified as having 
significant  
risk for incidents of forced or compulsory  
labour?  

No   

  Equal Opportunities 
/Discrimination 

Ratio of employed men and women in 
industry sector/region 

7% women, 93% men (total 90 200) SCB (2008) Genomsnittlig timlön och lönespridning, 
arbetare privat sektor, 2007. 
http://www.scb.se/templates/tableOrChart____28207.as
p 

http://www.dn.se/DNet/jsp/polopoly.jsp?d=678&a=510913&previousRenderType=1
http://www.dn.se/DNet/jsp/polopoly.jsp?d=678&a=510913&previousRenderType=1
http://www.dn.se/DNet/jsp/polopoly.jsp?d=678&a=510913&previousRenderType=1
http://www.e24.se/samhallsekonomi/sverige/artikel_218347.e24
http://www.e24.se/samhallsekonomi/sverige/artikel_218347.e24
http://www.e24.se/samhallsekonomi/sverige/artikel_218347.e24
http://www.unicef.org/publications/index_42625.html
http://www.riksdagen.se/webbnav/index.aspx?nid=410&dok_id=GU02Ju227Retrieved
http://www.riksdagen.se/webbnav/index.aspx?nid=410&dok_id=GU02Ju227Retrieved
http://www.scb.se/templates/tableOrChart____28207.asp
http://www.scb.se/templates/tableOrChart____28207.asp
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    Ratio of basic salary of men to women by 
employee category  

130.60(SEK/h)/124.40(SEK/h)=1.05 SCB (2008) Genomsnittlig timlön och lönespridning, 
arbetare privat sektor, 2007. 
http://www.scb.se/templates/tableOrChart____28207.as
p 

  Health and Safety Rates of injury in industry sector (per 
1000 workers) 

10 Transport and communication (total 571 in sector) the Swedish Work Environment Authority. (2008) 
Occupational accidents and work-related diseases, 
preliminary report. 
http://www.av.se/dokument/statistik/officiell_stat/STAT2
008_02.pdf. Table 2 

    Rates of occupational diseases in 
industry sector (per 1000 workers) 

3 Transport and communication (total 249 in sector) the Swedish Work Environment Authority. (2008) 
Occupational accidents and work-related diseases, 
preliminary report. 
http://www.av.se/dokument/statistik/officiell_stat/STAT2
008_02.pdf. Table 2 

    Total number of work related fatalities in 
industry sector 

9 Transport and communication (total 75 in all sectors) the Swedish Work Environment Authority. (2008) 
Occupational accidents and work-related diseases, 
preliminary report. 
http://www.av.se/dokument/statistik/officiell_stat/STAT2
008_02.pdf. Table 2 

    Health and safety topics covered in 
formal  
agreements with trade unions. 

Swedish Transport Workers union has a formal agreement 
for its member covering compensation if ill, injured, 
pregnant, safety clothes etc.  

Swedish transport workers union (2008) Transportavtalet 

  Social Benefits 
/Social Security 

Do the workers have the right to social 
benefits by legislation in country or 
region? 

Yes. Social benefits are one of the requisites in the 
declaration of Human Rights. According to a EU research is 
Sweden on the third place in the EU (after Luxembourg and 
Denmark) when it comes to investing resources in social 
benefits.  

"Luxemburg satsar mest på socialt skydd" (2008) EU 
Upplysningen Sveriges Riksdag http://www.eu-
upplysningen.se/Aktuellt/Nyheter/Luxemburg-satsar-
mest-pa-socialt-skydd/ Retrieved on 15/12/08  

Local 
Community 

Secure Safe and 
Healthy living 
Conditions 

Percentage using an improved water 
source 

100% (83% world) Accoding HDI Index (2004) 

    Percentage using improved sanitation 100% (59% world) Accoding HDI Index (2004) 

    Health and safety effect caused by 
operation  

Risk of accidents with other road users.    

  Land acquisition, 
delocalization and 
migration 

Area of land required per functional unit Not applicable    

    Land acquisition expansion Not applicable    

    Delocalization of other feedstock Not applicable    

    Migration Not applicable    

  Respect of indigenous 
rights 

Number of conflicts stemming from 
violation of indigenous land rights 

Not applicable    

http://www.scb.se/templates/tableOrChart____28207.asp
http://www.scb.se/templates/tableOrChart____28207.asp
http://www.av.se/dokument/statistik/officiell_stat/STAT2008_02.pdf
http://www.av.se/dokument/statistik/officiell_stat/STAT2008_02.pdf
http://www.av.se/dokument/statistik/officiell_stat/STAT2008_02.pdf
http://www.av.se/dokument/statistik/officiell_stat/STAT2008_02.pdf
http://www.av.se/dokument/statistik/officiell_stat/STAT2008_02.pdf
http://www.av.se/dokument/statistik/officiell_stat/STAT2008_02.pdf
http://www.av.se/dokument/statistik/officiell_stat/STAT2008_02.pdf
http://www.av.se/dokument/statistik/officiell_stat/STAT2008_02.pdf
http://www.av.se/dokument/statistik/officiell_stat/STAT2008_02.pdf
http://www.eu-upplysningen.se/Aktuellt/Nyheter/Luxemburg-satsar-mest-pa-socialt-skydd
http://www.eu-upplysningen.se/Aktuellt/Nyheter/Luxemburg-satsar-mest-pa-socialt-skydd
http://www.eu-upplysningen.se/Aktuellt/Nyheter/Luxemburg-satsar-mest-pa-socialt-skydd
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    Intrusion on land used for reserves Not applicable    

  Access to resources Usage of scarce resources  No significant   

    Water use per functional unit Not found   

  Cultural heritage and 
traditional knowledge 

Does the production diminish or support 
cultural and traditional matters. 

Not applicable    

Society Public commitments to 
sustainability issues 

Actions taken to support a sustainable 
development  

Not significantly, but could contribute to the development of 
cleaner vehicles for transport. 

  

  Employment creation No. of direct Jobs Not available   

    No. of jobs per functional unit Not applicable    

    Effect on employment market No significant effect   

  Contribution to the 
national economy and 
stable economic 
development 

Percentage of GDP Not found   

  Prevention and 
mitigation of armed 
conflicts 

Does armed conflict exist in the region? No    

    Do the product and/or company 
contribute or mitigate them?  

Not applicable    

    What kind of preventing and mitigating 
actions is realised? 

Not applicable    

  Technology 
development 

Does the product contribute to 
technology development? 

Not significantly, but could contribute to the development of   
cleaner vehicles for transport. 

  

    If yes, how?     

Company  Corruption Country ranking on Corruption 
Perception Index (CPI) 

1 (180) 2008 Corruptions Perception Index 
http://www.transparency.org/policy_research/surveys_in
dices/cpi/2008 

    Country ranking on bribe payers index 
(BPI)  

Not applicable (180) 2008 Bribe Payers Index 
http://www.transparency.org/news_room/in_focus/2008/
bpi_2008 

  Fair competition Existence of governmental incentives?   1. No direct incentives for this type of transport. 3. The 
Swedish energy taxation which aim to steer away from the 
usage of fossil fuels, and renewable fuels when used as 
engine fuel is freed of the energy taxation until 2013. 4. The 
government has introduced a so called clean- vehicle bonus 
of 10 000 SEK when buying a new clean vehicle from the 1st 
of April 2007 until the 31st of December 2009.  

 3. "Biogas ur gödsel avfall och restprodukter- goda 
svenska exempel (2008) Swedish Gas Agency and the 
Biogas Agency 4. "Regeringen inför miljöbilspremie" 
Svensk Biogas (2008) 
http://www.svenskbiogas.se/sb/press/nyheter/regeringen
-infor-miljobil/index.xml Retrieved on 17/12/08 

    Incidents of cartel formation in industry 
sector 

No reported incidents   

http://www.transparency.org/policy_research/surveys_indices/cpi/2008
http://www.transparency.org/policy_research/surveys_indices/cpi/2008
http://www.transparency.org/policy_research/surveys_indices/cpi/2008
http://www.transparency.org/news_room/in_focus/2008/bpi_2008
http://www.transparency.org/news_room/in_focus/2008/bpi_2008
http://www.svenskbiogas.se/sb/press/nyheter/regeringen-infor-miljobil/index.xml
http://www.svenskbiogas.se/sb/press/nyheter/regeringen-infor-miljobil/index.xml
http://www.svenskbiogas.se/sb/press/nyheter/regeringen-infor-miljobil/index.xml


Appendix 5– Life Cycle Inventory, Biogas 

1(10) 
 

Sewage plant, production, upgrading 

Stakeholder 
Category 

Category Indicator Sub Indicator (Inventory Indicator) Result subindicator  References- Data Material  

 Employee Freedom of Association and 
Collective Bargaining 

Does there exist legislation for the freedom of 
association in country?  

Yes   

    Do the employees have the right to  
exercise freedom of association and collective  
bargaining?  

Yes   

  Wages Workers paid with below-minimum wage In Sweden there is no statutory minimum wage 
since that is negotiated in the collective agreement 
between the trade unions and the employers. 
Although this is something that is being discussed.  

DN Ekonomi "Lägsta lönen hög i Sverige" (2006) 
http://www.dn.se/DNet/jsp/polopoly.jsp?d=678&a=
510913&previousRenderType=1, "Arbetsgivarna vill 
lagstifta om minimilön" (2008) 
http://www.e24.se/samhallsekonomi/sverige/artike
l_218347.e24 Both retrieved on 15/12/2008 

  Working Hours Average no. of working hours in industry 40 h/week    

  Child Labour  Existence of child labour in industry sector / region No occurrence of child labour  "The State of the World's Children 2008" A UNICEF 
publication 
http://www.unicef.org/publications/index_42625.ht
ml 

    Reported incidents of child labour  Not applicable    

    Is the operation identified as having significant  
risk for incidents of child labour?  

No    

  Forced Labour Existence of forced labour in industry sector / region Non/ although is trafficking of humans an issue 
where Sweden often are used as a transit land, but 
also as final destination. 

"Motion 2006/07:Ju227 Trafficking" Sveriges Riksdag 
http://www.riksdagen.se/webbnav/index.aspx?nid=
410&dok_id=GU02Ju227Retrieved on 15/12/2008 

    Is the operation identified as having significant  
risk for incidents of forced or compulsory  
labour?  

No   

  Equal Opportunities 
/Discrimination 

Ratio of employed men and women in industry 
sector/region 

16% women, 84% men process operators chemical 
industry (total 5800) 

SCB (2008) Genomsnittlig timlön och lönespridning, 
arbetare privat sektor, 2007. 
http://www.scb.se/templates/tableOrChart____282
07.asp 

    Ratio of basic salary of men to women by employee 
category  

175.50(SEK/h)/159.50(SEK/h)=1.10 SCB (2008) Genomsnittlig timlön och lönespridning, 
arbetare privat sektor, 2007. 
http://www.scb.se/templates/tableOrChart____282
07.asp 

http://www.dn.se/DNet/jsp/polopoly.jsp?d=678&a=510913&previousRenderType=1
http://www.dn.se/DNet/jsp/polopoly.jsp?d=678&a=510913&previousRenderType=1
http://www.e24.se/samhallsekonomi/sverige/artikel_218347.e24
http://www.e24.se/samhallsekonomi/sverige/artikel_218347.e24
http://www.e24.se/samhallsekonomi/sverige/artikel_218347.e24
http://www.unicef.org/publications/index_42625.html
http://www.unicef.org/publications/index_42625.html
http://www.riksdagen.se/webbnav/index.aspx?nid=410&dok_id=GU02Ju227Retrieved
http://www.riksdagen.se/webbnav/index.aspx?nid=410&dok_id=GU02Ju227Retrieved
http://www.scb.se/templates/tableOrChart____28207.asp
http://www.scb.se/templates/tableOrChart____28207.asp
http://www.scb.se/templates/tableOrChart____28207.asp
http://www.scb.se/templates/tableOrChart____28207.asp
http://www.scb.se/templates/tableOrChart____28207.asp
http://www.scb.se/templates/tableOrChart____28207.asp
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  Health and Safety Rates of injury in industry sector  1. Two reported accidents, 10/01/05 & 30/05/07 
(sewage plant in Västerås and plant in Linköping of 
which both accidents was related to gas leakage)  
2. 4 per 1000 workers, Chemical industry (total 159 
in sector) 
 

1. According to the reported cases that the Swedish 
Gas Agency has knowledge about. 
2. the Swedish Work Environment Authority. (2008) 
Occupational accidents and work-related diseases, 
preliminary report. 
http://www.av.se/dokument/statistik/officiell_stat/
STAT2008_02.pdf. Table 2  

    Risks of occupational diseases in industry sector  Leakages   

    Total number of work related fatalities in industry 
sector 

0   

    Health and safety topics covered in formal  
agreements with trade unions. 

Yes, formal agreements with trade unions exist.    

  Social Benefits/Social 
Security 

Do the workers have the right to social benefits by 
legislation in country or region? 

Yes. Social benefits are one of the requisites in the 
declaration of Human Rights. According to a EU 
research is Sweden on the third place in the EU 
(after Luxembourg and Denmark) when it comes to 
investing resources in social benefits.  

"Luxemburg satsar mest på socialt skydd" (2008) EU 
Upplysningen Sveriges Riksdag http://www.eu-
upplysningen.se/Aktuellt/Nyheter/Luxemburg-
satsar-mest-pa-socialt-skydd/ Retrieved on 
15/12/08  

Local Community Secure Safe and Healthy 
living Conditions 

Percentage using an improved water source 100% (83% world) Accoding HDI Index (2004) 

    Percentage using improved sanitation 100% (59% world) Accoding HDI Index (2004) 

    Health and safety effect caused by operation  The digestion residue can contain undesirable 
substances such as pesticides, medicines and heavy 
metals and cannot be used as manure. 

Biogas from manure and waste products - good 
Swedish examples (2008) Swedish Gas association 
and Biogas Association 

  Land acquisition, 
delocalization and migration 

Area of land required per functional unit Not applicable    

    Land acquisition expansion Positive aspect: There are several different crops 
that are well suited for biogas production including 
ley crops, cereals, maize and sugarbeet, avoiding 
monocultures. The cultivation of ley crops will also 
improve the soil structure. 

Biogas from manure and waste products - good 
Swedish examples (2008) Swedish Gas association 
and Biogas Association 

    Delocalisation of other feedstock In the future potential for biogas researchers are 
calculating with and including digestion of 
agricultural crops. If the land that will be used is land 
that today is set aside there will be no competition 
between this land and the land used for food 
production. On the other hand there most probably 
will competition between land for used for biogas 
crops and other crops used when producing FAME 
and sugarbeet for ethanol production.  

Biogas from manure and waste products - good 
Swedish examples (2008) Swedish Gas association 
and Biogas Association 

http://www.av.se/dokument/statistik/officiell_stat/STAT2008_02.pdf
http://www.av.se/dokument/statistik/officiell_stat/STAT2008_02.pdf
http://www.eu-upplysningen.se/Aktuellt/Nyheter/Luxemburg-satsar-mest-pa-socialt-skydd
http://www.eu-upplysningen.se/Aktuellt/Nyheter/Luxemburg-satsar-mest-pa-socialt-skydd
http://www.eu-upplysningen.se/Aktuellt/Nyheter/Luxemburg-satsar-mest-pa-socialt-skydd
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    Migration One of the benefits with biogas is the fact that it is 
used in the proximity of the production contributing 
to both to energy and job opportunities in the local 
community.  

  

  Respect of indigenous rights Number of conflicts stemming from violation of 
indigenous land rights 

Not applicable    

    Intrusion on land used for reserves     

  Access to resources Usage of scarce resources  No, not yet, but making biogas out of wastes must 
not be an incentive for ambitious waste reduction. 

  

    Water use per functional unit     

  Cultural heritage and 
traditional knowledge 

Does the production diminish or support cultural 
and traditional matters. 

Contributing to a more vital country side "Biogas ur gödsel avfall och restprodukter- goda 
svenska exempel (2008) Swedish Gas Agency and 
the Biogas Agency 

Society Public commitments to 
sustainability issues 

Actions taken to support a sustainable development  The usage and elimination of wastes.    

  Employment creation No. of direct Jobs 20% transition to biogas would create 60 000 new 
jobs. 

According to the Swedish Gas Agency, En 20 
procentig övergång till biogassom fordonsbränsle 
ger 60 000 arbetstillfällen i Sverige. 

    No. of jobs per functional unit Not applicable    

    Effect on employment market Positive effect, especially since job can be created in 
the local community but in the society as whole as 
well and there is a need for decentralisation of the 
biogas plants. 

  

  Contribution to the national 
economy and stable 
economic development 

Percentage of GDP Not available. According to the Swedish Gas Agency 
there are no data on this matter due to a sort of 
allocation problem, and that no such mapping over 
the industry sector had been done. 

  

  Prevention and mitigation of 
armed conflicts 

Does armed conflict exist in the region? Not applicable    

    Does the product and/or company contribute or 
mitigate them?  

Not applicable    

    What kind of preventing and mitigating actions is 
realised? 

Not applicable    

  Technology development Does the product contribute to technology 
development? 

Yes   
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    If yes, how? Since the technology is quite young there are 
substantial technology developments, especially to 
increase the efficiency of the process, optimise the 
process and increase the methane content in the 
gas. Research is also being done on new types of 
substrate mixtures including seaweed. Also, there 
are different pre-treatment technologies as well as 
new digestion technologies. 

"Biogas from manure and waste products - good 
Swedish examples" (2008) Swedish Gas association 
and Biogas Association 

Company  Corruption Country ranking on Corruption Perception Index 
(CPI) 

1 (180) 2008 Corruptions Perception Index 
http://www.transparency.org/policy_research/surv
eys_indices/cpi/2008 

    Country ranking on bribe payers index (BPI)  Not applicable (180) 2008 Bribe Payers Index 
http://www.transparency.org/news_room/in_focus
/2008/bpi_2008 

  Fair competition Existence of governmental incentives?  1. The governmental investment support programs 
Klimp and LIP have been crucial for the commercial 
development, and several of the plants have been 
built thanks to this support. 2. The demand for 
biogas has been stimulated by the tax reliefs put on 
so called clean vehicles. 3. The Swedish energy 
taxation which aim to steer away from the usage of 
fossil fuels, and biogas when used as engine fuel is 
freed of the energy taxation until 2013. 4. The 
government has introduced a so called clean- 
vehicle bonus of 10 000 SEK when buying a new 
clean vehicle from the 1st of April 2007 until the 31st 
of December 2009.  

1."Biogas ur gödsel avfall och restprodukter- goda 
svenska exempel (2008) Swedish Gas Agency and 
the Biogas Agency 2. "Skattefördelar med miljöbil" 
(2008) http://www.ommiljobilar.se/skattefordelar-
med-miljobil/ Retrieved on 16/12/08 3. "Biogas ur 
gödsel avfall och restprodukter- goda svenska 
exempel (2008) Swedisg Gas Agency and the Biogas 
Agency 4. "Regeringen inför miljöbilspremie" Svensk 
Biogas (2008) 
http://www.svenskbiogas.se/sb/press/nyheter/rege
ringen-infor-miljobil/index.xml Retrieved on 
17/12/08 

    Incidents of cartel formation in industry sector 1. Not an incident but merely an indicator: The price 
of biogas always follows the price of gas, even 
though there is no direct causal link between them. 
Although the producers of biogas argue that there 
indeed is a linkage due to the usage of oil and 
district heating in the biogas production.  

1. "Gas är inte konkurrenskraftigt" (2008) E24 
http://www.e24.se/branscher/ravaror/artikel_5553
09.e24 Retrieved on 16/12/08  

  Promoting social 
responsibility 

Existence of CSR-reporting  No, only the environmental report for 2007 can be 
found on Stockholm Vatten’s web site.  

"Om Stockholm Vatten" (2008) 
http://www.stockholmvatten.se/Stockholmvatten/R
apporter/Om-Stockholm-Vatten/ Retrieved on 
16/12/08 

 
  

http://www.svenskbiogas.se/sb/press/nyheter/regeringen-infor-miljobil/index.xml%20Retrieved%20on%2017/12/08
http://www.svenskbiogas.se/sb/press/nyheter/regeringen-infor-miljobil/index.xml%20Retrieved%20on%2017/12/08
http://www.svenskbiogas.se/sb/press/nyheter/regeringen-infor-miljobil/index.xml%20Retrieved%20on%2017/12/08
http://www.transparency.org/policy_research/surveys_indices/cpi/2008
http://www.transparency.org/policy_research/surveys_indices/cpi/2008
http://www.transparency.org/policy_research/surveys_indices/cpi/2008
http://www.transparency.org/news_room/in_focus/2008/bpi_2008
http://www.transparency.org/news_room/in_focus/2008/bpi_2008
http://www.transparency.org/news_room/in_focus/2008/bpi_2008
http://www.ommiljobilar.se/skattefordelar-med-miljobil
http://www.ommiljobilar.se/skattefordelar-med-miljobil
http://www.e24.se/branscher/ravaror/artikel_555309.e24
http://www.e24.se/branscher/ravaror/artikel_555309.e24
http://www.e24.se/branscher/ravaror/artikel_555309.e24
http://www.stockholmvatten.se/Stockholmvatten/Rapporter/Om-Stockholm-Vatten
http://www.stockholmvatten.se/Stockholmvatten/Rapporter/Om-Stockholm-Vatten
http://www.stockholmvatten.se/Stockholmvatten/Rapporter/Om-Stockholm-Vatten
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Storage 
Stakeholder 

Category 
Category Indicator Sub Indicator (Inventory Indicator) Result subindiator  References- Data Material  

 Employee Freedom of Association and 
Collective Bargaining 

Does there exist legislation for the freedom of 
association in country?  

Yes   

    Do the employees have the right to  
exercise freedom of association and collective  
bargaining?  

Yes   

  Wages Workers paid with below-minimum wage In Sweden there is no statutory minimum wage 
since that is negotiated in the collective agreement 
between the trade unions and the employers. 
Although this is something that is being discussed.  

DN Ekonomi "Lägsta lönen hög i Sverige" (2006) 
http://www.dn.se/DNet/jsp/polopoly.jsp?d=678&a=
510913&previousRenderType=1, "Arbetsgivarna vill 
lagstifta om minimilön" (2008) 
http://www.e24.se/samhallsekonomi/sverige/artike
l_218347.e24 Both retrieved on 15/12/2008 

  Working Hours Average no. of working hours in industry 40 h/week    

  Child Labour  Existence of child labour in industry sector / region No occurrence of Child labour  "The State of the World's Children 2008" A UNICEF 
publication 
http://www.unicef.org/publications/index_42625.ht
ml 

    Reported incidents of child labour  Not applicable    

    Is the operation identified as having significant  
risk for incidents of child labour?  

No    

  Forced Labour Existence of forced labour in industry sector / region Non/ although is trafficking of humans an issue 
where Sweden often are used as a transit land, but 
also as final destination. 

"Motion 2006/07:Ju227 Trafficking" Sveriges 
Riksdag 
http://www.riksdagen.se/webbnav/index.aspx?nid=
410&dok_id=GU02Ju227Retrieved on 15/12/2008 

    Is the operation identified as having significant  
risk for incidents of forced or compulsory  
labour?  

No   

  Equal Opportunities 
/Discrimination 

Ratio of employed men and women in industry 
sector/region 

16% women, 84% men process operators chemical 
industry (total 5800) 

SCB (2008) Genomsnittlig timlön och lönespridning, 
arbetare privat sektor, 2007. 
http://www.scb.se/templates/tableOrChart____282
07.asp 

    Ratio of basic salary of men to women by employee 
category  

175.50(SEK/h)/159.50(SEK/h)=1.10 SCB (2008) Genomsnittlig timlön och lönespridning, 
arbetare privat sektor, 2007. 
http://www.scb.se/templates/tableOrChart____282
07.asp 

http://www.dn.se/DNet/jsp/polopoly.jsp?d=678&a=510913&previousRenderType=1
http://www.dn.se/DNet/jsp/polopoly.jsp?d=678&a=510913&previousRenderType=1
http://www.e24.se/samhallsekonomi/sverige/artikel_218347.e24
http://www.e24.se/samhallsekonomi/sverige/artikel_218347.e24
http://www.e24.se/samhallsekonomi/sverige/artikel_218347.e24
http://www.unicef.org/publications/index_42625.html
http://www.unicef.org/publications/index_42625.html
http://www.riksdagen.se/webbnav/index.aspx?nid=410&dok_id=GU02Ju227Retrieved
http://www.riksdagen.se/webbnav/index.aspx?nid=410&dok_id=GU02Ju227Retrieved
http://www.scb.se/templates/tableOrChart____28207.asp
http://www.scb.se/templates/tableOrChart____28207.asp
http://www.scb.se/templates/tableOrChart____28207.asp
http://www.scb.se/templates/tableOrChart____28207.asp
http://www.scb.se/templates/tableOrChart____28207.asp
http://www.scb.se/templates/tableOrChart____28207.asp
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  Health and Safety Rates of injury in industry sector (per 1000 workers) 4 Chemical industry (total 159 in sector) the Swedish Work Environment Authority. (2008) 
Occupational accidents and work-related diseases, 
preliminary report. 
http://www.av.se/dokument/statistik/officiell_stat/
STAT2008_02.pdf. Table 2 

    Rates of occupational diseases in industry sector 
(per 1000 workers) 

3 Chemical industry (total 119 in sector) the Swedish Work Environment Authority. (2008) 
Occupational accidents and work-related diseases, 
preliminary report. 
http://www.av.se/dokument/statistik/officiell_stat/
STAT2008_02.pdf. Table 2 

    Total number of work related fatalities in industry 
sector 

0 ( Total in Sweden all sectors 75) the Swedish Work Environment Authority. (2008) 
Occupational accidents and work-related diseases, 
preliminary report. 
http://www.av.se/dokument/statistik/officiell_stat/
STAT2008_02.pdf. Table 2 

    Health and safety topics covered in formal  
agreements with trade unions. 

Swedish Transport Workers union has a formal 
agreement for its member covering compensation if 
ill, injured, pregnant, safety clothes etc.  

Swedish transport workers union (2008) 
Depåavtalet 

  Social Benefits 
/Social Security 

Do the workers have the right to social benefits by 
legislation in country or region? 

Yes. Social benefits are one of the requisites in the 
declaration of Human Rights. According to a EU 
research is Sweden on the third place in the EU 
(after Luxembourg and Denmark) when it comes to 
investing resources in social benefits.  

"Luxemburg satsar mest på socialt skydd" (2008) EU 
Upplysningen Sveriges Riksdag http://www.eu-
upplysningen.se/Aktuellt/Nyheter/Luxemburg-
satsar-mest-pa-socialt-skydd/ Retrieved on 
15/12/08  

Local Community Secure Safe and Healthy 
living Conditions 

Percentage using an improved water source 100% (83% world) Accoding HDI Index (2004) 

    Percentage using improved sanitation 100% (59% world) Accoding HDI Index (2004) 

    Health and safety effect caused by operation  No   

  Land acquisition, 
delocalization and migration 

Area of land required per functional unit Not applicable   

    Land acquisition expansion Not applicable   

    Delocalization of other feedstock Not applicable   

    Migration Not applicable   

  Respect of indigenous rights Number of conflicts stemming from violation of 
indigenous land rights 

Not applicable    

    Intrusion on land used for reserves Not applicable   

  Access to resources Usage of scarce resources  Not found   

    Water use per functional unit Not found   

  Cultural heritage and 
traditional knowledge 

Does the production diminish or support cultural 
and traditional matters. 

Not applicable    

http://www.av.se/dokument/statistik/officiell_stat/STAT2008_02.pdf
http://www.av.se/dokument/statistik/officiell_stat/STAT2008_02.pdf
http://www.av.se/dokument/statistik/officiell_stat/STAT2008_02.pdf
http://www.av.se/dokument/statistik/officiell_stat/STAT2008_02.pdf
http://www.av.se/dokument/statistik/officiell_stat/STAT2008_02.pdf
http://www.av.se/dokument/statistik/officiell_stat/STAT2008_02.pdf
http://www.eu-upplysningen.se/Aktuellt/Nyheter/Luxemburg-satsar-mest-pa-socialt-skydd
http://www.eu-upplysningen.se/Aktuellt/Nyheter/Luxemburg-satsar-mest-pa-socialt-skydd
http://www.eu-upplysningen.se/Aktuellt/Nyheter/Luxemburg-satsar-mest-pa-socialt-skydd
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Society Public commitments to 
sustainability issues 

Actions taken to support a sustainable development  Not found   

  Employment creation No. of direct Jobs Not available   

    No. of jobs per functional unit Not applicable    

    Effect on employment market No sicgnificant increase due to storage of biogas.   

  Contribution to the national 
economy and stable 
economic development 

Percentage of GDP Not found   

  Prevention and mitigation of 
armed conflicts 

Does armed conflict exist in the region? Not applicable    

    Do the product and/or company contribute or 
mitigate them?  

Not applicable    

    What kind of preventing and mitigating actions is 
realised? 

Not applicable    

  Technology development Does the product contribute to technology 
development? 

Yes, new technologies for the alternative fuels such 
as biogas are important. 

  

    If yes, how?     

Company Corruption Country ranking on Corruption Perception Index 
(CPI) 

1 (180) 2008 Corruptions Perception Index 
http://www.transparency.org/policy_research/surv
eys_indices/cpi/2008 

    Country ranking on bribe payers index (BPI)  Not applicable (180) 2008 Bribe Payers Index 
http://www.transparency.org/news_room/in_focus
/2008/bpi_2008 

  Fair competition Existance of governmental incentives?  No   

    Incidets of cartel formation in industry sector 1. 2003, the five major petroleum companies in 
Sweden, OKQ8, Shell, Statoil, Norsk Hydro and 
Preem, were convicted for unallowed collabouration 
and among other things, fixing discount-levels to 
taxi-companies, they were convicted to fines of 50 
million SEK. 2. November 2008, the Swedish 
Association of Green Motorists aquses the swedish 
petroleum companies for cartel formation regarding 
the price of E85. They also urge the Swedish 
Competition Authority to investigate the issue. 

1. Sveriges Radio. (29 April 2003) Bensinbolagens 
priskartell gav mild dom. 
http://www.sr.se/EKOT/arkiv.asp?DagensDatum=20
03-04-29&Artikel=224438 2. Lars Anders Karlberg (4 
november 2008) Gröna Bilister rasar mot E85-priset. 
Ny Teknik. 
http://www.nyteknik.se/nyheter/fordon_motor/bila
r/article451267.ece 

 
 
 
 
 
 
 

http://www.transparency.org/policy_research/surveys_indices/cpi/2008
http://www.transparency.org/policy_research/surveys_indices/cpi/2008
http://www.transparency.org/policy_research/surveys_indices/cpi/2008
http://www.transparency.org/news_room/in_focus/2008/bpi_2008
http://www.transparency.org/news_room/in_focus/2008/bpi_2008
http://www.transparency.org/news_room/in_focus/2008/bpi_2008
http://www.sr.se/EKOT/arkiv.asp?DagensDatum=2003-04-29&Artikel=224438
http://www.sr.se/EKOT/arkiv.asp?DagensDatum=2003-04-29&Artikel=224438
http://www.sr.se/EKOT/arkiv.asp?DagensDatum=2003-04-29&Artikel=224438
http://www.nyteknik.se/nyheter/fordon_motor/bilar/article451267.ece
http://www.nyteknik.se/nyheter/fordon_motor/bilar/article451267.ece
http://www.nyteknik.se/nyheter/fordon_motor/bilar/article451267.ece
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Transport to pump 
Stakeholder 
Category Category Indicator Subindicator (Inventory Indicator) Result subindiator  References- Data Material  

 Employee 
Freedom of Association and 
Collective Bargaining 

Does there exist legislation for the 
freedom of association in country?  Yes   

    

Do the employees have the right to  
exercise freedom of association 
and collective bargaining?  Yes   

  Wages 
Workers paid with below-minimum 
wage 

In Sweden there is no statutory 
minimum wage since that is 
negotiated in the collective 
agreement between the trade 
unions and the employers. Although 
this is something that is being 
discussed.  

DN Ekonomi "Lägsta lönen hög i Sverige" (2006) 
http://www.dn.se/DNet/jsp/polopoly.jsp?d=678&a=510913&previousRenderType=1, 
"Arbetsgivarna vill lagstifta om minimilön" (2008) 
http://www.e24.se/samhallsekonomi/sverige/artikel_218347.e24 Both retrieved on 
15/12/2008 

  Working Hours 
Average no. of working hours in 
industry 40 h/week    

  Child Labour  
Existence of child labour in 
industry sector / region No occurrence of Child labour  

"The State of the World's Children 2008" A UNICEF publication 
http://www.unicef.org/publications/index_42625.html 

    Reported incidents of child labour  No   

    

Is the operation identified as 
having significant  
risk for incidents of child labour?  

No, since a driver’s licence is 
required at the legal age of 18.   

  Forced Labour 
Existence of forced labour in 
industry sector / region 

No/ although is trafficking of 
humans an issue where Sweden 
often are used as a transit land, but 
also as final destination. 

"Motion 2006/07:Ju227 Trafficking" Sveriges Riksdag 
http://www.riksdagen.se/webbnav/index.aspx?nid=410&dok_id=GU02Ju227Retrieved 
on 15/12/2008 

    

Is the operation identified as 
having significant  
risk for incidents of forced or 
compulsory  
labour?  No   

  
Equal 
Opportunities/Discrimination 

Ratio of employed men and 
women in industry sector/region 7% women, 93% men (total 90 200) 

SCB (2008) Genomsnittlig timlön och lönespridning, arbetare privat sektor, 2007. 
http://www.scb.se/templates/tableOrChart____28207.asp 

    
Ratio of basic salary of men to 
women by employee category  130.60(SEK/h)/124.40(SEK/h)=1.05 

SCB (2008) Genomsnittlig timlön och lönespridning, arbetare privat sektor, 2007. 
http://www.scb.se/templates/tableOrChart____28207.asp 

  Health and Safety 
Rates of injury in industry sector 
(per 1000 workers) 

10 Transport and communication 
(total 571 in sector) 

the Swedish Work Environment Authority. (2008) Occupational accidents and work-
related diseases, preliminary report. 
http://www.av.se/dokument/statistik/officiell_stat/STAT2008_02.pdf. Table 2 

    
Rates of occupational diseases in 
industry sector (per 1000 workers) 

3 Transport and communication 
(total 249 in sector) 

the Swedish Work Environment Authority. (2008) Occupational accidents and work-
related diseases, preliminary report. 
http://www.av.se/dokument/statistik/officiell_stat/STAT2008_02.pdf. Table 2 

http://www.dn.se/DNet/jsp/polopoly.jsp?d=678&a=510913&previousRenderType=1
http://www.e24.se/samhallsekonomi/sverige/artikel_218347.e24
http://www.unicef.org/publications/index_42625.html
http://www.riksdagen.se/webbnav/index.aspx?nid=410&dok_id=GU02Ju227Retrieved
http://www.scb.se/templates/tableOrChart____28207.asp
http://www.scb.se/templates/tableOrChart____28207.asp
http://www.av.se/dokument/statistik/officiell_stat/STAT2008_02.pdf
http://www.av.se/dokument/statistik/officiell_stat/STAT2008_02.pdf
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Total number of work related 
fatalities in industry sector 

9 Transport and communication 
(total 75 in all sectors) 

the Swedish Work Environment Authority. (2008) Occupational accidents and work-
related diseases, preliminary report. 
http://www.av.se/dokument/statistik/officiell_stat/STAT2008_02.pdf. Table 2 

    

Health and safety topics covered in 
formal  
agreements with trade unions. 

Swedish Transport Workers union 
has a formal agreement for its 
member covering compensation if 
ill, injured, pregnant, safety clothes 
etc.  Swedish transport workers uninon (2008) Transportavtalet 

  Social Benefits/Social Security 

Do the workers have the right to 
social benefits by legislation in 
country or region? 

Yes. Social benefits is one of the 
requisites in the declaration of 
Human Rights. According to a EU 
research is Sweden on the third 
place in the EU (after Luxembourg 
and Denmark) when it comes to 
investing resources in social 
benefits.  

"Luxemburg satsar mest på socialt skydd" (2008) EU Upplysningen Sveriges Riksdag 
http://www.eu-upplysningen.se/Aktuellt/Nyheter/Luxemburg-satsar-mest-pa-socialt-
skydd/ Retrieved on 15/12/08  

Local 
Community 

Secure Safe and Healthy living 
Conditions 

Percentage using an improved 
water source 100% (83% world) Accoding HDI Index (2004) 

    
Percentage using improved 
sanitation 100% (59% world) Accoding HDI Index (2004) 

    
Health and safety effect caused by 
operation  

Risk of accidents with other road 
users.    

  
Land acquisition, delocalization 
and migration 

Area of land required per 
functional unit Not applicable    

    Land acquisition expansion Not applicable    

    Delocalization of other feedstock Not applicable    

    Migration Not applicable    

  Respect of indigenous rights 

Number of conflicts stemming 
from violation of indigenous land 
rights Not applicable    

    Intrusion on land used for reserves Not applicable    

  Access to resources Usage of scarce resources  No significant   

    Water use per functional unit Not found   

  
Cultural heritage and traditional 
knowledge 

Does the production diminish or 
support cultural and traditional 
matters. Not applicable    

Society 
Public commitments to 
sustainability issues 

Actions taken to support a 
sustainable development  

Not significantly, but could 
contribute to the development of   
cleaner vehicles for transport.   

  Employment creation No. of direct Jobs Not available   

    No. of jobs per functional unit Not applicable    

http://www.av.se/dokument/statistik/officiell_stat/STAT2008_02.pdf
http://www.eu-upplysningen.se/Aktuellt/Nyheter/Luxemburg-satsar-mest-pa-socialt-skydd
http://www.eu-upplysningen.se/Aktuellt/Nyheter/Luxemburg-satsar-mest-pa-socialt-skydd
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    Effect on employment market No significant effect   

  

Contribution to the national 
economy and stable economic 
development Percentage of GDP Not found   

  
Prevention and mitigation of 
armed conflicts 

Does armed conflict exist in the 
region? No    

    
Does the product and/or company 
contribute or mitigate them?  Not applicable    

    
What kind of preventing and 
mitigating actions is realised? Not applicable    

  Technology development 
Does the product contribute to 
technology development? 

Not significantly, but could 
contribute to the development of   
cleaner vehicles for transport.   

    If yes, how?     

Company  Corruption 
Country ranking on Corruption 
Perception Index (CPI) 1 (180) 

2008 Corruptions Perception Index 
http://www.transparency.org/policy_research/surveys_indices/cpi/2008 

    
Country ranking on bribe payers 
index (BPI)  Not applicable (180) 

2008 Bribe Payers Index 
http://www.transparency.org/news_room/in_focus/2008/bpi_2008 

  Fair competition 
Existence of governmental 
incentives?  

 1. No direct incentives for this type 
of transport. 3. The Swedish energy 
taxation which aims to steer away 
from the usage of fossil fuels, and 
renewable fuels when used as 
engine fuel is freed of the energy 
taxation until 2013. 4. The 
government has introduced a so 
called clean- vehicle bonus of 10 000 
SEK when buying a new clean vehicle 
from the 1st of April 2007 until the 
31st of December 2009.  

 3. "Biogas ur gödsel avfall och restprodukter- goda svenska exempel (2008) Swedisg 
Gas Agency and the Biogas Agency 4. "Regeringen inför miljöbilspremie" Svensk Biogas 
(2008) http://www.svenskbiogas.se/sb/press/nyheter/regeringen-infor-
miljobil/index.xml Retrieved on 17/12/08 

    
Incidents of cartel formation in 
industry sector No reported incidents   

     

http://www.transparency.org/policy_research/surveys_indices/cpi/2008
http://www.transparency.org/news_room/in_focus/2008/bpi_2008
http://www.svenskbiogas.se/sb/press/nyheter/regeringen-infor-miljobil/index.xml
http://www.svenskbiogas.se/sb/press/nyheter/regeringen-infor-miljobil/index.xml
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    Ethanol Biodiesel Biogas 
Stakeholder Category Category Indicator 
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 Employee Freedom of Association and Collective Bargaining 1 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 

  Wages 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

  Working Hours 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

  Child Labour 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

  Forced Labour 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

  Equal Opportunities/Discrimination 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

  Health and Safety 1 1 0 0 0 0 1 1 1 0 0 0 1 0 0 1 

  Social Benefits/Social Security 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Local Community Secure Safe and Healthy living Conditions 1 1 1 1 0 0 0 1 0 0 0 0 0 0 0 0 

  Land acquisition, delocalisation and migration 1 0 0 0 0 0 0 0 0 0 0 0 0 -1 0 0 

  Respect of indigenous rights 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

  Access to resources 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

  Cultural heritage and traditional knowledge 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Society Public commitments to sustainability issues 0 -1 -1 0 -1 0 0 0 0 -1 0 0 0 -1 0 0 

  Employment creation -1 -1 0 0 -1 0 0 0 0 -1 -1 0 0 -1 0 0 

  
Contribution to the national economy and stable economic 
development -1 -1 0 0 -1 0 0 0 0 0 0 0 0 0 0 0 

  Prevention and mitigation of armed conflicts 1 0 0 0 0 0 0 0 0 0 0 0 0   0 0 

  Technology development -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 

Company Corruption 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 

  Fair competition 1 1 0 0 0 1 0 0 0 0 0 1 0 0 1 0 

  Socio-economic repercussions 1 1 0 

Total, Operation   11 3 0 1 -3 0 1 2 1 -3 -2 0 1 -4 0 1 

Total, Fuel type   13 0 -3 
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Impact category Category indicator Ethanol Biodiesel Biogas 

Human Rights Child Labour 2 0 0 
  Forced Labour 2 0 0 
  Equal opportunities /Discrimination 1 0 0 

Total Human Rights 5 0 0 

Working Conditions Freedom of association and collective 
bargaining 1 1 0 

  Wages 1 0 0 
  Working Hours 1 0 0 
  Health and safety 3 3 1 
  Social benefits / Social security 0 0 0 

Total Working 
Conditions 

  
6 4 1 

Health and Safety Secure, safe and healthy living conditions 4 1 0 

Total Health and Safety   4 1 0 

Cultural heritage Respect for indigenous rights 1 0 0 
  Cultural heritage and traditional 

knowledge 1 0 0 

Total Cultural heritage   2 0 0 

Governance Public commitments to sustainability 
issues -3 -1 -1 

  Corruption 5 0 0 
  Fair competition 3 1 1 

Total Governance   5 0 0 

Socio-economic 
Repercussions 

Land acquisition, delocalization and 
migration 1 0 -1 

  Access to resources 1 0 0 
  Employment creation -3 -2 -1 
  Contribution to the national economy 

and stable economic development -3 0 0 
  Prevention and mitigation of armed 

conflicts 1 0 0 
  Technology development -7 -6 -3 

Total Socio-economic repercussions -10 -8 -5 
 




