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Abstract:

Liquid Biofuels mainly Bioethanol and biodiesel are the main replacement for fossil fuels in the 
current world. But there are questions and concerns about the present biofuels production, 
mainly when it comes to matter of sustainability. In this thesis paper,Strategic Life Cycle 
Management data along with Life Cycle Analysis data has been used to analyze the sustainable 
biofuels condition in Sweden and the Netherlands.  Data also has been collected through the 
interview from different stakeholders in Sweden and the Netherlands.

Keywords:
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Executive Summary: 

Although Liquid biofuels such as Bioethanol and Biodiesel earn lots of attention in order to 
protect environmental pollution and current transport energy needs, still the current production of 
these biofuels are questionable according to the question of sustainability. 

Among many concerns, the main concerns are the land use and the question of future food crisis. 
Population is increasing day by day, and for the current biofuels production, it needs large 
agricultural land, it is a big concern, when considering finite resources. But still, International 
Energy Agency assumes that, biofuel will play the vital role in order to meet the future energy 
demands. So, it is very important in the social and ecological view that the current biofuel 
industry meets the sustainable production criteria. 

This research paper mainly focuses about the topics of current biofuel situation (Bioethanol in 
Sweden) and ( Biodiesel in Netherlands), similarities and dissimilarities between these two 
countries, which country is more advanced about the concern of sustainable biofuel production 
and at last what first step can be identified for the sustainable development?

The answer of these questions was discussed and researched through the Strategic Sustainable 
Development (SSD) with Backcasting from Sustainable principles. Backcasting is the planning 
tool, which shows the way to get to the future from today. 

Sustainability Principles are defined by the Natural Step Framework as: 

1…Subject to increasing concentrations of substances extracted from the earth’s crust;

2….Subject to increasing concentrations of substances produced by society;

3….Improvised by overharvesting or other forms of ecosystem manipulation;

4…. Resources are used fairly and efficiently in order to meet basic human needs worldwide. 
(Holmberg, J. and Robert, K-H. 2000)

Life Cycle Analysis (LCA) is a tool that evaluates the impact of a product in every stage of its 
life, that means from ‘product design to end use’ or ‘cradle to grave.’ Though Strategic Life 
Cycle management (SLCM) is based on LCA, it is also incorporated with SSD which includes 
Backcasting from Sustainability principles. It helps to analyze the sustainable opportunities and 
challenges of the industries in a more specific way.
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Results: The answers of the thesis questions were discussed through the four principles of 
sustainability.

Principle 1: Huge amount of fossil fuels has been using by the industries for biofuel 
production, which is the main cause of increasing the concentrations of substance extracted from 
earth’s crust and also the green house gas emissions. Between Sweden and the Netherlands, it 
shows that the Netherlands depends heavily on fossil fuels to produce biofuels, while Sweden 
uses agricultural by products and other renewable energies to produce biofuels.

Principle 2: Different types of agrochemicals and medicine have been used in the field; during 
the production. This is one of the main reasons of increasing of substance concentrations by 
human society. Both Sweden and the Netherlands have taken some steps to reduce the 
concentrations of substances produced by society. It includes the use of biological control of 
pests and insects during the feedstock production. 

Principle 3: Although biofuels considered being the future alternative fuel of renewable 
energy, Biofuel production hugely depends on the agricultural land and thus it creates 
deforestation, decreasing biodiversity, reducing the water quality. Both countries are looking for 
the solution according to this sustainability principle. Agricultural Site selection and new 
technology of the production process are considered as the best solution according to this 
sustainability principle.

Principle 4: As population is increasing in all over the world, competition of land for food 
versus energy production will be the biggest challenge of biofuel production, since it needs large 
agricultural lands. Also, child labours, unemployment of local and small farmers are big 
drawbacks of current biofuels production. Currently, Solution of these problems, has been 
discussing in both countries, involving the economic development of local community.

By over viewing these four sustainability principles, the major sustainability problems found in 
both countries are: feedstock production and agricultural activities. 

There are some steps which are identified as the first step toward sustainable biofuel production. 
These are: Local and State government support and laws, further research and development by 
the stakeholders, new technologies and feedstock. 

Bioethanol production companies in Sweden and Biodiesel Production companies in Netherlands 
are trying to develop new technologies towards the sustainable production. These includes: 
Cellulosic ethanol production processes, algae, nano-scale biodiesel production. 

Both Swedish and Dutch Governments should take further step to address the future 
sustainability challenges of biofuels. They could make a policy or law to make the biofuel 

production sustainably. Also, both government should support and make it easy for further 
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research and future technologies for the sustainable production. They also can encourage all the 
non government organizations, educational institutions to play an important role for the 
development of sustainable production certification systems for biofuel. Without the feedback of 
these non government organizations, the result may not be worth enough or may be the progress 
will take more time. At last, there should be good cooperation and bonding among the 
government, stakeholders and the NGO’s. So, that the research can go on smoothly.

Conclusions: With the overall data collection from the stakeholders, discussion through the 
research questions, this research found that, or feel that, there should be a strategic way to 
develop the biofuels industries sustainably. Industries should be develop sustainably. Both 
Sweden and the Netherlands identified several first steps towards towards sustainability and 
develop a strategic direction. 

There is no doubt that, biofuels is replacing fossil fuels to meet the demand of today’s 
transportation energy. That’s why, Sustainability of biofuels is very much important, as it will be 
used in more large scale in future. Also, there is not much technology at the present time or the 
liquid fuel which can be the alternative of fossil fuel. 

Thus, this research mainly focuses on the ‘Sustainability ‘of biofuels, the comparison about 
biofuels situation in Sweden and Netherlands.

Recommendations: The main recommendation of this research is to develop a good bonding 
among all the stakeholders including production companies, NGO’s, and governments. All of 
them have to play an important role for the development of sustainable production. Most 
importantly, they all have to agree and make a policy to decrease the use of fossil fuels in the 
transportation sector, and encourage the more use of biofuels. 

Biofuel production industries have to develop the local economy in order to protect the small 
farmers in those local economies. It is also recommended that, they should protect ecological 
systems and practice sustainable agricultural process. 

NGO’s can support to develop the sustainable certification system. Certification is very much 
important, as this will help the companies to follow the standard system for the sustainable 
biofuel production. Finally, this research suggests having further research in the following areas:

- Future impact of biofuels on food security and land use
- By using the strategic develop approach, developing a sustainable certification system for 

biofuels. 
- SPD (Sustainable Product Development) for biofuels, with more support and greater 

impact from the stakeholders.
- New technologies towards the sustainable production of biofuels
- Future steps toward the development of sustainable society.



6

List of Abbreviations: 
GHG                Green House Gas

NGO                Non- Government Organization

SLCM               Strategic Life Cycle Management

SPD                 Sustainable Product Development

SSD                  Strategic Sustainable Development

LCA                  Life Cycle Assessment
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1 Introduction:
Due to the increase demand of fossil fuels and less resource for it in the near future, biofuels
become one of the important factors now, as it has the possibility to replace fossil fuels to meet 
the demand.   Demand for transportation energy is expected to increase the most in the coming 
decades, over electricity or industrial uses (IEA 2004), and this demand will largely be for liquid 
fuels.  Biofuels has the possibility to fulfill some of present energy demand and be a solution to 
create the sustainable society.

Nowadays Biofuels have been using in different sectors such as: providing the energy for 
electricity, domestic heating, having more fresh atmosphere by emitting less GHG. Biofuels are 
also using in glycerin, paint, lubricants, etc. 

But the concern thing is that, present bioethanol and biodiesel production are not sufficient 
enough to meet with the requirement of projected consumption rates or displace the fossil fuels 
completely. (IEA 2004). So, new technology for transportation, help from the government and 
stakeholders are very much needed to increase the biofuels production. (IEA 2003). Many 
debates are also going on now, of using biofuels, such as: it is creating the competition posed by 
energy crops for food crops. (Tillman 1999), competition of small farmers with large energy 
companies (Kaltner 2005), deforestation is occurring because of huge land is needed for biofuels 
production (IEA 2004), production of biofuels creating the pressure on resources such as land in 
the non-industrialized countries. This pressure can lead to deforestation and the resulting loss of 
biodiversity (Millenium Ecosystem Assessment 2005).  There are also some debates that, 
biofuels are more useful in using in district heating rather than using in transportation because of 
larger energy losses while converting the biomass into liquids and gaseous forms (Azar 2000).

Despite all of these arguments, the advantages of biofuels production cannot be ignored, while 
they are the only alternative of fossil fuels to meet with the today’s transportation energy needs 
and offering the transition to a sustainable society. One of the biggest advantage of biofuels is, it 
does not require changing or 
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Figure 1.1 Energy Demands to the Year 2030 (IEA, 2004).

transforming the social infrastructure for producing the energy or the technology to produce the 
energy (Cesar and white 2006).

In the production of biofuels, important thing is that, technologies of producing biofuels should 
have contribution to the improvement of sustainable challenges. At present cellulose and wood 
crops are the new technologies which are producing less fossil fuel during the production of 
bioethanol than the current technologies (IEA 2003). More research, assistant from the 
government, awareness from the society and stakeholders are needed for the transition to a more 
sustainable transportation options (Gielen and Ulander 2005).
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2 General Overview of the Research Field:

Biofuels is a liquid fuel which is mainly processed from biomass for either transportation or 
burning purposes. (Duffey 2006).  The most widely used biofuels is bioethanol which is mainly 
produced from agricultural products such as sugarcane, corn, wheat and beets. From sugarcane 
over 60% bioethanol is produced and 40% from other crops. Wheat straw is the next most 
important feedstock for bioethanol production in Europe. (69.2 GL of bioethanol) (Seungdo kim 
2003). The production capacity of bioethanol in recent years increased in a rapid way, statistics 
shows that, it has been increased from 4 billion liters to 14 billion liters from the year 1996 to 
2004. (BIOFRAC 2006). Reducing the amount of GHG gas is the main advantage of bioethanol 
production, also ethanol produced from biomass is the only vehicle fuel which does not have any 
contribution to the GHG effect. (Kumar 2007). 

Biodiesel which is also known as vegetable oil is mainly produced from the reaction between 
vegetable oil and ethanol with the presence of a catalyst. (Duffy 2006). In Europe, Biodiesel is 
the mostly used biofuels and it represents 82% of the biofuels production in Europe. (Kahraman 
2005).  Germany is the largest biodiesel production country in Europe followed by France and 
Italy (European Commissions promoting biofuels in Europe 2004). Biodiesel can be replaced 
fossil fuels in the engine boilers without any major adjustments and also it has less co2 emission 
when the whole life cycle is considered.  (Kahraman 2005).

The main advantages of biodiesel are: it has the same performance rate like the petroleum diesel 
fuel, where it is safe to use in any conventional engine. (Chand 2002). But Biodiesel also has 
some long term problems such as: carbon deposits on pistons and head of engine, excessive 
engine wear, due to the high viscosity of vegetable oil and incomplete combustion, (MA F, 
1999). 

Use of Biofuels leads to the reduction of GHG emissions in the environment.  It has shown that, 
Biofuels emits less co2 than the fossil fuels from the full life cycle analysis perspective (IEA 
2001). But also there are some negative impacts of biofuels use such as: competition for food 
crops over energy crops (Tillman 1999), competition for small farmers in small localities 
(Kaltner, 2005) and because of the huge land is needed for the biofuels production, deforestation 
is occurring. (IEA 2004) 

In Europe all the biofuels policy should have some contribution to some important goals, which 
are:

(1): There should be a fight among the EU economy, (2) Food and energy supply security, (3) 
Sustainability of the environment. (Kahraman, 2005).

Elements of the European Biofuels policy (Promoting biofuels in Europe 2003)
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(1).An effective action plan to increase the use of biofuels and other renewable fuels in 
transportation sector. 

(2). Increasing the selling of biofuels in each member country. 

(3). Decrease the tax on Biofuels, so that it will encourage the more use of biofuels

In the EU 2020 objective for biofuels, it points out some proposals (Londo 2009)

(1) At least 10% of biofuels should be use by 2020.
(2) Green house gas has to be reduced at least 35% compared to fossil fuels.
(3) Possible competition between biomass and biofuels, which has been used to generate heat 

and energy, are not clearly mentioned in the directive.
(4) Biofuels produced from lignocelluloses should be count double for the national biofuels 

target for the incentive of 2nd generation biofuels. 

2.1 Description of the Research Field:
The research study will mainly focus on the sustainability challenges and future opportunities of 
the Bioethanol production in Sweden and Biodiesel production in Netherlands. Over the years 
both Swedish and Dutch government took some steps to increase the use of Bioethanol and 
Biodiesel in their countries. Some comparisons of Swedish and Dutch biofuels are given below:

Studies have been done by Suurs and Hekkert (2005) and Sandeen and Jonasson( 2005) to 
investigate the history of biofuels in Netherlands and Sweden. It has been showed by the study 
that technology passes through a formative stage which was characterized by weak institutions, 
with little market demand and multiple technology designs (Hillman 2008). In Sweden both 
stakeholder and government tried to link up with each other by their policy so that, transport 
system can adopt biofuels as their vehicle fuel.  Results shows the definite increase of biofuels 
which was 2% of total transport systems in 2004 (Sandeen and Jonasson 2005). Dutch 
government was also welcomed biofuels but the expansion of the market was totally in a shaky 
position (Suurs and Hekkert 2005, 2008). In the next section, I will describe the development of 
biofuels both in Sweden and in the Netherlands.

2.2 Development of Biofuels in Netherlands (The case of Biodiesel): 
Development of Biofuels in Netherlands can be explained through four stages, first of all, it was 
the need for change by the European in the transportation system, and it was eventually started 
from 1990, when some small entrepreneurial introduced 1G biofuels. (Hillman 2008). It got 
support from the EU and also technically it was a successful policy though financial benefit was 
not there, and that’s why at that time national government did not support the small projects like 
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this. The argument was that they were expensive and offered no long term potential 
(Dagblad1992; Handelsblad 1992).

The second stage was the emerging of the niche market. In a rural province called Friesland two 
private shipyards company tried to initiate the projects with 1G Biodiesel. Then they draw the 
attention of local and national government for the exemption of the tax. Finally, tax exemption 
for two years on biofuels was provided (Dagblad 1995). After that other boating project was 
started by using Biodiesel and soon it was again demand of tax exemption came up, and this time 
it was to the national government.  This create a debate in government, some supported the use 
of biodiesel and some not. At last, tax exemption was given but only for a few years which 
restricted the biodiesel market to grow. (Hillman 2008). But in 1997, biofuels again draw the 
positive attention to the public, when 2G biofuels were introduced. The Dutch government –
mainly the ministry of VROM (the Ministry of Housing, Spatial planning and the Environment) 
– considered acquiring a stake in this promising emerging technology (Hillman 2008). 

Third stage was the initiative by the GAVE (Gasvormige en Vloeibare Energiedragers) 
programme which was done by Novem on 1999. It was the first programme by the Dutch
government for the biofuels issue and the replacement of fossil fuels in the transportation system 
was the main priority of this programme (GAVE 1999; KEMA Consultancy 2000). The 
summary of the GAVE programme was to reduce the use of CO2 by 80% and technically 
increase the use of 2G biofuels in a more advance way. 

Fourth stage was EU policy when, EU issued the biofuels directive (EU 2003), this turns the 
things a lot. Dutch government reoriented its policy to match with the EU policy (Stromen 
2003). From 2003, GAVE has worked to develop the market for biofuels, and by 2002-2003 
many local entrepreneurs planted small factories to produce both 1G and 2G biodiesel (Hillman 
2008). To explore the biofuels market, farmers, farmer’s association, local governments 
supported the supply chain of biofuels. From 2004, numerous municipalities started to adopt bio-
diesel for their car fleets (Stromen 2004; Dagblad 2004).

2.3 Development of Biofuels in Sweden (The case of Bioethanol): 

In Sweden, renewable fuel was first used in 1970, when the oil price increased slightly, but when 
the oil price again fall down, the interest for the alternative fuels also decreased in 1980. At this, 
bioethanol was first introduced. To develop the bioethanol the foundation for Swedish ethanol 
Development (SSEU) played an important role which was established on 1983. Bioethanol 
becomes the most used biofuels in Sweden after 1990 (K.M. Hillman 2008). Biofuels 
development in Sweden can be analyzed in six different stages, which are: 

Beginning the era in 1980s:  The first production of ethanol in Sweden was in 
Örnsköldsvik in a paper industry.   After a while, this production got the support from the 
national government because of the supply of chemicals.  The Swedish Ethanol Development 
(SSEU) tried to promote the use of ethanol from biomass to transport by getting encouraged
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from the development of international market. They also focused to make more advanced 2G 
ethanol from 1G ethanol. (K.M. Hillman 2008)

Formation of Buss market:  Two R & D programmes were taken by Swedish Ministry of 
Industry for further expansion of ethanol. First one is, helping the production process of wood 
ethanol for R&D, which was mainly performed at University. Second one is, Swedish Transport 
and Communication research Board founded some projects for biofuels programme between 
1993 and 1997 (K. M. Hillman 2008). The aims of the projects were to develop the use of 
ethanol in the city busses in the municipalities. SSEU prepared the first project list of biofuels 
programme (Arnold and Thuriaux 1997).

Cutting the tax and entrance of EU: Expansion of ethanol production from agricultural 
crops was decreased when, Sweden entered to EU in mid 1990s, and also cutting the tax for 
biofuels projects needed the approval from EU. (The Federation of Swedish Farmers (LRF) and 
Lantmännen (Interview 2005); personal communication with E. Herland).  But then, Swedish 
government imposed a special law for tax exemption, and in 1998 it was approved by EU.

Including the cars in the biofuels Development Project:  There was a problem for 
non fleet vehicles, the problem was mainly there were no ethanol pumps because of no ethanol 
cars, and also if there are no ethanol pumps, no ethanol cars will be sold. The problem was 
solved by SSEU which was named BAFF (Bio Alcohol Fuel Foundation) at that time, by 
exporting the ford cars from USA.  Those cars were sold mainly for the environmental issues. 

‘Green Society’ ambition by Swedish Government: Ambition for creating a green 
society was pronounced by Swedish prime minister in 1996, and it followed by large funding for 
2G ethanol (Swedish Ministry of Industry and Trade 1997). Because of climate change and 
increase of oil price, legislation was seen as the solution of the transportation problem. In 2004, 
(VINNOVA [Swedish Agency for Innovation Systems, Swedish Energy Agency, Swedish 
Environmental Protection Agency, and Swedish Road Administration) created a plan for the 
introduction of biofuels where production of 2G Bio-ethanol was to be ‘demonstrated by 
building a plant (K. M. Hillman 2008) and it should be use where they were economically 
feasible. (Eriksson et al. 2003).

Stimulation of the expansion of the Market: Beginning of 2000, Swedish government 
took some steps to introduce biofuels in a larger way by reducing the tax for clean vehicles and 
lower benefit tax for privately used common cars. General exemptions from energy and CO2 tax 
for biofuels were decided upon, which contributed mainly to the 5% blending of bio-ethanol in 
the petrol sold in Sweden (Swedish Ministry of Finance 2006). In parallel, Sweden also 
increased the import of sugar cane from Brazil to produce 1G bio-ethanol production. (Swedish 
Board of Agriculture 2006). There was a political agreement to increase the number of filling 
stations which would mainly imply bio-ethanol. (Swedish Ministry of Sustainable Development 
2005).
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3 Methodology: 
To gain the sustainable production of biofuels it requires dealing with some complex, socio 
ecological problems. For that some tools and methods have to be use. In this research paper the 
methods will be used are ‘Backcasting from sustainability principles’, ‘Strategic life cycle 
management ‘and data collection from the stakeholders in Sweden and in the Netherlands. Some 
brief discussions about this methods and also how this methods will be use through this research 
are given below.

3.1 Backcasting from sustainability principles:

Backcasting is the process which works for the present by looking at the future. The main 
question of this approach is ‘how can we get there’ or ‘what we have to do to get there’ and also 
‘what not to do’?

According to (Holmberg and Robert 2000) this principle has some criteria which are:

i) It has to be scientific.
ii) Point out the main requirements to get the sustainability.
iii) Strong guideline throughout the problem analysis and decision making.

By ABCD planning tool ‘Backcasting’ from sustainability principles’ will be applied in this 
research.

Awareness- A:  In the first step ‘Awareness’ the main aim is to create the awareness of 
Sustainability among the organizations and peoples in the society. It is also important for them to 
understand that they are part of the whole system.

Base line mapping-B: The aim of this step is to analyze and scrutinize the current situation of 
organizations and society. Also the impact of the current production process to the whole 
sustainable system.

Creating a vision-C: The aim of this step is to identify the solutions of the problem and creating a 
long term vision.  The goal of these solutions will be drive the organizations towards 
sustainability.

Down to action-D: Analyze the solutions from the stage C and give the priority to the solutions 
which will take the organizations toward sustainability in a fastest way. 
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Figure 3.1 Backcasting from sustainability principles as illustrated
by the A-B-C-D planning method (Cesar, 2006).
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Strengths and Weakness: 

Strengths:

. Backcasting can be used as a tool for social interaction and learning that go well beyond the 
scenario themselves (Robinson, 2003:853), since it is very much important to develop the model 
and design of the process by which users get engaged to the project.

. Backcasting is useful for the long term strategy for a country or for a company (Roth and 
Käberger 2002).

. Backcasting helps the induce sustainability policy process by exploring the critical decisions 
and investments to be made (Roth and Käberger 2002).

Weakness:  
.The picture of the future function is not always clear. (Van de kerkhof, 2004; Hisschemöllerand 
Mol, 2001). The most important thing in backcasting is, linking the future images one to another, 
if it doesnot happen, then the tool becomes unreal. 
.  Discussion of conflicting views is limited (Van de Kerkhof, 2004). The quality of debate in 
backcasting is not there, and backcasting is not the proper method to discuss the conflict views. 

3.2 Strategic Life Cycle Management (SLCM):

SLCM helps to identify future challenges and opportunities of sustainability. It is a combination 
of LCA and Backcasting. The main aim of SLCM is to provide a strategic planning for 
sustainable biofuels production. There are mainly four steps which are included in the SLCM 
framework. These are:

Inputs and Outputs:  Inputs (equipment, fertilizer, steel, cement, etc) and Outputs (By products, 
emissions, waste, etc.), will be identified in Bioethanol production in Sweden and Biodiesel
production in Netherlands. 

Creating the process map and life cycle activity: Process map and life cycle activity will be done 
in the agricultural, process and end use sector. 

Analyzing process activity: Process activity will be analyzed by using sustainable principles.

Solutions: from the analyzing of process activity, there will be some solutions of the problems. 
These solutions will be brainstormed and will be used for further research. Cycle Management



19

3.3 Data Collection:

Data for this research is collected by visiting, telephone conference and via email with the 
stakeholders in Sweden and Netherlands. The ‘Stakeholders’ mean the persons who have both 
stake and holders in the company, and also who is expert in the subject of sustainability and 
biofuels.

There were two face to face interviews in Netherlands. One was in Rotterdam with ‘Biofuels 
Project International B.V.’ It is a trading company of biomass and agri comodity.One 
stakeholder was there in that meeting. Another meeting was held in Utrecht with ‘NL Agency’. 
‘NL Agency’ falls under the Dutch ministry of economic affairs, agriculture and innovation. 
During the meeting one stakeholder was there from ‘NL Agency’, and also a stakeholder from 
‘Dutch Emissions Authority’. Conversations from both meeting were recorded after gaining the 
permission to record it. 

In Sweden, there were one telephone conference and two email conversations. The telephone 
conference was done with a stakeholder from Swedish Energy Agency. Swedish Energy Agency 
is a government agency, which works for the renewable energy, improved technologies and 
mitigation of climate change. Questions were asked directly through the phone call and answers 
have been recorded in the recorder. Email conversation was done with the stakeholders from 
Agro ethanol Norrköping, which is Sweden’s only large scale producer and supplier of grain 
based ethanol. Another email conversation was done with SEKAB Sweden, which is one of 
Europe’s biggest ethanol producing company. During the email conversation Questions were 
sent to stakeholders, and they replied with the answers. 
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4 Research Questions:

The aim of this research work is to mainly identify the scope and future of the sustainability of 
biofuels market and production in Sweden and in Netherlands. In Sweden, the focus was on 
ethanol production and in Netherlands the focus was on biodiesel production. The research 
questions were mainly based on that theme, to find out the correct and detailed information. The 
questions are: 

Primary 

• What is the current situation of biofuels operations (Ethanol production in Sweden and 
Biodiesel in the Netherlands)? 

• What first steps toward sustainable biofuels development can be identified in Sweden and the 
Netherlands?

Secondary 

• What are some major sustainability (Food, Energy and Environment) opportunities and 
challenges of the biofuels industry (Ethanol Production in Sweden and Biodiesel in 
Netherlands)?

4.1 Discussion of the Research Questions:
• What are some major sustainability opportunities and challenges of the 
biofuels industry (Ethanol Production in Sweden and Biodiesel in the 
Netherlands)?

SLCM method will be used to answer this research question which main function will be identify 
or indicate the main sustainability challenges of the present biofuels industry (Ethanol 
Production in Sweden and Biodiesel production in Netherlands). It will also identify and show 
the current sustainability opportunities. It will be interesting to see how the stakeholders are 
practicing sustainability principles now days in these two nations. 

Since, there is not much research work has been done in the biofuels industry by using 
Backcasting from Sustainability Principles, there might be a gap between existing data dealing 
with major sustainability challenges and opportunities in the biofuels industry. 
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• What is the current situation of biofuels operations (Ethanol in Sweden and 
Biodiesel in the Netherlands)? 

This research question will mainly focus on how much biofuels (Ethanol in Sweden and 
Biodiesel in Netherlands) are using currently, in these two countries to meet their transportation 
needs and how much they are replacing fossil fuels by biofuels. This question will also try to 
identify the main challenges and reason for those challenges toward future sustainability. 
Government initiatives, social concerns, experts feedbacks will be analyzed through this 
question.

• What first steps toward sustainable biofuels development can be identified in 
Sweden and the Netherlands?

The main aim of this research question is to identify the several compelling actions toward 
sustainable biofuel development. It will also focus on the backcasting from sustainability 
principles to see, if this process is good enough to be the first step for the biofuels sustainable 
development. Also, the contribution of biofuels certificate, participation from NGO, s towards 
the sustainable goal will be analyzed. 
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5 Comparisons between Sweden and Netherlands: 
There are huge difference between Sweden and Netherlands in the biofuel position. In Sweden, 
the development of biofuels started quite early than the Netherlands. Now, in Sweden mainly 
two biofuels are dominating. These are: bioethanol and biogas. In The Netherlands it is the 
biodiesel, which is dominating. Another big difference between these two countries is the 
implementation policy (Ulmannen, 2008). In Sweden, the markets of biofuels are bigger and they 
have more strategic direction for the biofuel development. Government also helping this market, 
they are offering several advantages for the use of Flexi Fuel Vehicles or Biofuel vehicles. But in 
the Netherlands, they are more focused on the supply of biofuels (Ulmannen, 2008). It is also 
clear that, there is more consistency in the Swedish policy than the Dutch policy, and Sweden 
has better biofuel development strategy (Hillman, 2008).

The geographical position of these two countries also plays an important role. The Netherlands 
has always the resources of feedstock, oil and natural gas to supply the power because of its 
strategic geographical position. These factors influence them to focus more on the supply of 
fuels. In Sweden, due to huge resources of biomass, the development of biofuel and interest 
about it started quite early (Ulmannen, 2008). Also Sweden is one of the advanced car industries 
in the world. This played a vital role in the introduction of FFV or biofuel cars in the market. 

In Sweden, the main focus was always been in to the local or regional market development. 
Local governments played a very important role for the development of biofuels in a local 
market. Mainly, in Sweden the strategies have been applied more towards consumer oriented and 
in a broader market (Ulmannen 2008).Where, in The Netherlands, the main focus always been in 
to the trading or business of fuels. The port of Rotterdam in Rotterdam is the main connection 
between the global and European market for the flows of biofuels.

But there are some similarities between these two nations. Tax exemptions have been used in 
both countries to encourage the use of biofuel cars. Without this policy, it is not really possible to 
develop the biofuel market. The implementation of this policy was done because of the huge 
social network influence, willingness from the top management of government. 
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5.1 Biofuel Discourse Development: 

There were three major reasons because of the biofuel discourse development in Sweden and in 
Netherlands. Firstly, realizing the importance of alternative energy supply after the first oil crisis 
over the world. It refers as the oil substitution discourse (Ulmannen, 2008). Secondly, realizing 
the importance of reducing pollutants (NOx, SO2, CO2) in the atmosphere due to the industrial 
societies. It refers as the environmental discourse. The third discourse is Agricultural discourse. 
Due to costly and protective system of agricultural production, it becomes a financially and 
politically a major problem for the European integration process. 

5.2 Development in Sweden:

There has been an oil crisis in the early seventy’s, and at that time Sweden realized the need for 
alternative oils, since Sweden depends heavily on fossil fuels at that time (Ulmannen, 2008). 
Biomass becomes the domestic source at that time (Statens energiverk, 1984). Also there was 
environmental concern because of the emission of pollutants and the impact of these on human 
health and environment (Swedish national energy agency, 2001). Methanol was selected as the 
alternative fuel for the transportation sector because of its advantage of less emission and 
displacement of lead. By the request of Swedish car industry Volvo, the government make a deal 
with the company SMAB ( SMAB, 1978).During the period between 1970 and 1980, methanol 
received the highest amount of fund among all the alternative energy fuels (Ulmannen, 2008). By 
following the papers of Kaijser (2001) and Vedung (2001) it has found that, fund for nuclear 
energy was also increased parallely, with the fund for renewable energy, and it was done by the 
centre party ( Centerpartiet in Swedish) who represents the agrarian interests. 

When, the second oil crisis emerged, the discourse of oil substitution becomes more important. 
At that time government made a long term decision, which is, making the methanol from the 
wood (Ahlmerk, 1978). Still there were some arguments about this decision, because of the 
complex technical systems; the technical community prefers the use of methanol as a gasoline in 
the car engine. But this option did not get that much support. On the other hand, ethanol from 
agricultural feedstock had drawn a huge importance from the political view. Agricultural 
discourse, overproduction, dependence on the subsidies made ethanol an important option 
(Jordbruksdepartementet, 1980).  By the time of development of ethanol, methanol was still the 
first option, but then companies changed the name which contains both methanol and ethanol. 
That name refers as ‘Alcohol’. It is visible in the report of time (Swedish commission for oil 
substitution 1980, 1982) and also the focus of consultant company SMAB (SDAB, 1982). On 
1985, eventually methanol gasification was closed temporarily, because of the oil price falling 
down, in the international market and also weak oil substitution discourse (Ulmannen, 2008). 
Also from Jonasson, 2005, it has been found that, some part of methanol was treated as negative 
gas and never counts as an option.
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The wood-ethanol production promised to be a new technology for the cellulose ethanol ( 
Jonasson, 2005)The ethanol advocacy was carried out by agrarians in the south and ethanol 
producers industries in the north and that’s why the wheat ethanol advocates had to wait almost 
10 years to participate in the ethanol production, in mid 1980’s   (Ulmannen, 2008).  The car 
industries such as Volvo and Scania also supported ethanol production but not like as they did, 
with methanol case. 

Biodiesel was also considered as another option, but did not get that much support, as it was 
considered not environment friendly in Sweden. The main reason for that is poor link up with the 
strong environmental discourse. On the other hand, biogas earned more attraction due to the 
development of natural gas and cleaner vehicles. Natural gas driven car’s considered as 
promising alternatives, as the pipeline of natural gas extended on south of Sweden at that time 
and also in the major cities biogas was upgraded as natural gas (Ulmannen, 2008).

In 1991, new political policy has came up (Jonasson 2005), and in that policy concern of climate 
change was the most important. Because of this, government support has increased for the 
ethanol buses. But Volvo and Saab did not join this trail. So, ethanol advocacy join with Ford, to 
develop the FFV car for the USA market (Ulmannen, 2008).

When, Sweden became a member of EU in 1995, it has created a new barrier for the biofuels
development. The main reason for that is the low rate of tax exemption for the biofuels. But, 
Sweden did play an important role, to apply more tax exemption for the biofuels. As a result, in 
1995 EU made an adjustment in their law, to enable tax exemptions for biogas. Later, Sweden 
tried to apply general tax exemption for biofuels (Ulmannen, 2008). In 1996, Swedish prime 
minister announced that Sweden should become a leading ‘Green’ Country (Jonasson 2005). 

In 2003, The EU biofuel policy granted the Swedish biofuel development policy by giving the 
positive feedback of reducing the CO2 in the transportation Industries. In 2005, Swedish 
government increased the target of EU of 3% instead of 2% (Ulmannen, 2008). 

Along with the development of conventional fuels, the gasification fuels such as methanol and 
DME has got the chance to gain attention one more time, because of the environmental discourse 
(Jonasson 2005). Eventually, heavy vehicle section of Volvo takes the responsibility to develop a 
DME engine (Ulmannen, 2008). 

In 2004, 1st, 2nd and 3rd generation biofuels were introduced in Sweden. 1st generation biofuels 
considered as conventional biofuels, while 2nd generation to biofuels from the various 
gasification routes and 3rd generation to hydrogen from renewable energy sources (Ulmannen, 
2008). The general idea was to help the EU to reach its goal by 2010 and by that time 2nd

generation technology should become more useful (Sandebring, 2004). By this, wood technology 
ethanol which was set up in 1980’s, is still the core of Swedish biofuiel discourse (Ulmannen, 
2008). 
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5.3 The Netherlands:

In The Netherlands, the biofuels activities were started during the 1990’s which was based on 
agricultural feedstock. Upholder of biofuels experiment and activities got the government fund 
and support due to agricultural discourse and environmental discourse. Netherlands was facing 
some agricultural problems at that time, such as: over production of foods and heavy dependence 
on subsidies. There was also big pollution problem; because of fossil fuel forms. Agricultural
discourse was emerged as the best solution to solve these problems. On the other hand, 
Environmental discourse also got support, because of the local environmental problems, such as 
increasing rate of pollutants, smog in the air, and concern of global climate change. But the 
Dutch government supported the biofuels experiment, mainly to support the livelihood of the 
farmers; they did not believe that, biofuels can help to improve the environment (Anonymous 
1994). Mainly, the support was on ad hoc basis, and it was done by the lobbying of local party 
politicians and biofuel supporters, linked with the national political parties (Van der Laak et al.
2007). But, buses run by biodiesel experiment in Rotterdam, was exception, since it did not have 
any link with the farmers (Ulmannen, 2008). In 1992, EU significantly, played a vital role for the 
development of biofuels in Netherlands, as EU pursuit a policy for the temporary tax exemption 
for biofuel pilot projects (IEA, 1994). It also showed that, EU support for biofuels development 
was not an accident, infect it was the result of EU preference for biofuels development 
(Ulmannen, 2008). Most important thing was, it helped a lot to construct the biofuels discourse 
by the Dutch biofuels advocacy coalition (Ulmannen 2008). 

But unfortunately, no further tax exemption has been applied, and government blame EU rules 
for tax exemption for this (De Jong M. 2001), as the rule says limited protection with respect to 
time and fuel type. There was also regular argument from the anti-biofuels group as they said 
that, making the food crops for fuels is expensive and also it has limited co2 reduction (Van Onna 
MJG 1991). The group suggested producing heat and electricity from biomass, as they think it’s
cheaper and has more co2reduction. In 1997, after the koyoto protocol, reduction of co2 has 
become more important in transportation sector (Van den Heuvel EJMT, 2000). For this, energy 
researchers got the opportunity to enter in to the fuel domain, and it was mainly done by the Faij 
(Anonymous, 2001) and (Ouwens, 2002), who previously give the idea to use biomass to 
produce energy, in a cheaper way (Ulmannen, 2008). In late 1990’s new pleading joint has 
created to promote this advance technology biofuels, which is known as 2nd generation biofuels. 
This joint or coalition was carried out by the researcher at the institutions and universities, along 
with shell, and the influence of this coalition on government policies reflects on the fund for the 
large RD&D projects such as GAVE (Ulmannen, 2008).

Although, everyone was focusing on the 2nd generation biuofuels, in the meantime 1st generation 
advocacy coalition remains strong and it was expanding. As a result, both Biodiesel and PVO 
earned positive biofuel discourse in the European level (Suurs, 2005). In 2006, Dutch 
government put a general tax exemption for biofuels only for that year. But Dutch government 
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did not want that, as they were forced to do that, by the EU 2003 directive policy (Ulmannen, 
2008). The tax exemption was the preliminary preparation for the 2007, regulation. The 
regulation says, it is mandatory for the oil companies to use biofuels up to 2% among their fuel 
distribution. This target supposes to increase to meet future EC biofuel targets (Kamer, 2005).  
Meanwhile, research for 2nd generation biofuels were going on, and eventually in 2001, it 
became the part of energy transition program (EZ. Energietransitie, 2004). 

At this time, conflict between, 1st and 2nd generation biofuels coalition reduced, as they both 
become success of green house gas emission (Ulmannen, 2008).  But, because of the negative 
palm oil production in Indonesia, everyone demanded an environmental sustainability criterion
for the biomass production (GAVE, 2005). When, biodiversity and deforestration (Janse, 1996) 
has come to the point, the deliberation against biofuels, become stronger, and it was supported 
also by the food security as the production of foods was increasing.  NGO’s also criticized 
biofuels heavily (Mol APJ., 2007). All these make the anti-biofuel discourse very strong, that the 
development of all the biofuel has become seriously damaged (Ulmannen, 2008). 

Figure 5.1: Four episodes of Dutch BIS Development (Hillman 2008)

In the Netherlands, most of the Government organizations, NGO’s and business companies 
follow the Cramer criteria. This criterion was done by the present Dutch minister of environment 
Mrs. Cramer. The development of these Cramer criteria was done by six themes. These are:
GHG emissions, Competition with food, Biodiversity, Environment, Economic aspects and well 
being (www.bioenergytrade.org/downloads/bru10sustcertnllammers.pdf). On the basis of these 
six themes, nine basic principles were formulated for sustainable production of biomass (J Van 
Dam, 2008). The main goals of these principles were to reduce the use of energy about 50-70 %, 
to use it in vehicle sector about 30 % (J Van Dam, 2008).  In September 2007, obstacles were 
identified to implementing this framework, with regard to EU law and WTO treaties 
(http://www.mvo.nl/biobrandstoffen/download/070905%20Cramer-eindrapport(BLG12998).pdf
).    The main discussions were: 

i) It is possible to reduce the GHG gas emission under WTO\EU law, but 
implementation will happen, after several years.

ii) New national legal framework will require to reducing the biodiversity, but it is given 
under medium-high risk profile under EU\WTO law. Which means, this kind of 
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strategy needs to be done more carefully and also depends on the specific biomass 
streams. 

iii) It was considered impossible to minimize the demand of economic prosperity and 
well being, under EU\WTO law (J Van Dam, 2008).
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6 Ethanol Production in Sweden:
Ethanol is the most dominating biofuel both in the global scale and also in Sweden on a national 
scale. In Sweden, over the past years the use of ethanol increased a lot and now it assumes that 
almost 3% of fuel consumption on road runs by ethanol (Börjesson, 2008). Mainly three 
production processes are followed to produce the ethanol in Sweden. These are: 

6.1 Ethanol Production from Salix (Short-rotation willow): 
In Sweden, ‘Salix’ is considered to be a promising source of biofuels, especially in the long term 
perspective by converting the carbohydrate fraction of Salix into liquid fuel, ethanol and to use it 
for heat and power generation (Sassner, 2005). Enzymatic hydrolysis and fermentation are 
considered the most accepted alternative process to convert the carbohydrates into ethanol with 
high yields and low production cost. In together these two processes called simultaneous 
scarification and fermentation (SSF).

Raw Material: In Sweden, for the ethanol production from Salix, mainly wood chips, which 
have a size of 2-10 mm, derived from 5 years old stems of a hybrid called ‘Tora’ were used 
which is known for its resistance against the disease and pests and also it has high yields 
(Sassner, 2005).Raw material was stored in the plastic bag at the temperature of 4 degree Celsius 
with dry matter content just above 50%. National Renewable Energy Laboratory determined the 
standardization of the content of the sugar, ash and lignin (Sluiter, 2004). 

Pretreatment: In the pretreatment process, 10-L reactor vessel is used to produce pretreated 
material in different sets of temperature of pretreatment conditions (Sassner, 2005). At each set 
of pretreatment process, several batches were produced, for all the SSF experiment, so that there 
is always enough pretreated material. Samples were analyzed by adding the acid hydrolysis, so 
that it can determine the total soluble sugar content (RuizR, 1996). 

Results and Analysis: Mainly, ethanol produced from Salix has more concentration and it has 
more yeast tolerance at the harsh environment. Since there are some difficulties in the SSF yeast 
recycle process, the concentration of yeast should be low as much as possible (Sassner, 2005). 
Salix which has lower acetyl content would be better, since Salix with higher acetyl content 
creates higher acetic acid after steam pretreatment. 

6.2 Ethanol Production by fermentation of carbohydrates:
In Sweden, another big process of producing ethanol is the direct fermentation of sugars or other 
carbohydrates for example starch and cellulose. Yeast is used for the fermentation of sugars. The 
main sources for the sugar are molasses from the sugar cane or the starch form the gain 
(Demirbas, 2006). Mainly there are three main raw materials: i) Sugar from sugar cane, sugar 
beet, ii) Starch from grain, potatoes and iii) cellulose from wood, agricultural residue, solid 
waste, waste papers. Some sugars can be directly converted to sugars but in the case of starch 
and cellulose, they need to hydrolyze first before converting to bioethanol (Demirbas, 2006). 

Mainly three steps have been used for the fermentation process: i) the formation of the sugars 
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which are suitable for fermentation ii) conversion of these sugars to bioethanol by fermentation 
and iii) by distillation process, separation and purification of the ethanol (Demirbas, 2006). 

Cellulosic biomass material which has high concentration of glucose are the easiest to convert to 
ethanol since it has 6 carbon sugars which can be used by microorganisms that use the 
fermentable sugar for food and produce ethyl alcohol. Also ‘Baker’s’ yeast often used to ferment 
the glucose to ethanol (Demirbas, 2006). 

6.3 Grain Based Ethanol Production:
The structure of the grain based ethanol production is given below:  
At current production system in Sweden, all energy inputs considered as primary energy inputs,
that is all energy flows are regarded as unconverted and untransformed natural resource, 90% of 
them are heat and 10% of them are electricity (Pål Börjesson, 2008). Diesel fuel has been used 
about 37% and commercial fertilizer has been used at about 41% in the current production 
process (Börjesson P. 2007).  In the ethanol plant, the input energy is heat, steam and electricity. 
During the calculation, some energy are considered as negligible compare to the total energy 
flows to the production system such as energy from farm buildings, roads and conversion plants
(Börjesson P. 2007). Grain harvest ( Wheat) and straw harvest are considered as most used 
yields, though straw harvest has some drawbacks due to its ecological restriction. That’s why a 
big part of the straw harvest is not used as the yield and left in the field in Sweden (Börjesson 
2007). Both wheat and straw harvest contains 15% of water (Börjesson, 2008). It is assumed 
that, 55% of grain converted to ethanol during the fermentation process, but it can vary 
depending on the structure of the process (Börjesson2007). Grain based ethanol production in 
Sweden reduces GHG emission about 80% compare to petrol (Börjesson, 2008). 

Figure 6.1: Energy flows in current production systems for grain-based ethanol in
Sweden (Börjesson, 2008 )
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At present ethanol is the most used biofuel both in international market and in Swedish market. 
With our current knowledge, we can point out some important factors, which can lead to the 
sustainable ethanol production. With the influence of biodiversity and other climate aspects, it is 
important to have a biofuels scheme certificate. The scheme certificate will help us to follow the 
good systems and avoid the bad ones therefore producing the good ethanol and avoiding the bad 
ethanol (Börjesson, 2008). 

6.4 Analysis of Ethanol Production by four Sustainability 
Principles:
Sustainability analysis has been done by SLCM tool for the agricultural production of Ethanol:
Processes: Making the land suitable for production, planting, harvesting, and transportation of 
the goods (Cesar, 2006).
Sub Processes: Preparation of seeds, transportation for fertilizer and agrochemical, planting, 
harvesting and cultivation activities, transportation between field and industry, Mechanical and 
agrochemical process for lime, mud cake, burning (Cesar, 2006).
Inputs: Metals, gas, Agrochemicals, labor, fuels for transportation and mineral coal (Cesar, 
2006).
Table 6.1 Sustainability Analysis of Ethanol production
Sustainability 
Principle 1

Sustainability 
Principle 2

Sustainability 
Principle 3

Sustainability 
Principle 4

Increment of mined 
materials such as: 
metals, aluminum
alloys, oils, etc. 
(Cesar, 2006).

Causes acid rain
because of the 
emissions of N2o, 
SO2, in the air 
(Cesar, 2006).

Harvesting during the 
sugarcane burning, 
increased drying, 
damage the soil and 
increase the soil 
erosion (Goldemberg, 
2008).

Agrochemical, toxic 
emission, burning, 
causes lots of 
diseases for the 
human body (Cesar, 
2006).

Water quality 
reduced due to 
irrigation and 
industrial use 
(Goldemberg, 2008).

Reduction of water 
quality because of 
fertilization (Cesar, 
2006).

Social Impact: 
Unemployment of 
small farmers, child 
labour (Cesar, 2006).

Solid waste, Cd, As, 
Zn damages the soil 
(Cesar, 2006).

Deforestation causes
the damage of the 
ecosystem function ( 
Goldemberg, 2008)

From the analysis, it is clear that agricultural production of ethanol has some negative impacts, 
which was identified by four sustainability principles. Government policies have to be 
implemented in a right way to minimize the use of materials, mechanization process, and also 
taking care of the small farmers. Use of biological and chemical products should be minimized in 
order to protect the soil erosion and water contamination.
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6.5 Ethanol End use (Combustion):
Amount of GHG emission during the ethanol production largely depends on the types of fuel 
used for the production of heat, steam and electricity (Börjesson, 2008). Table shows the 
emission of GHG gas from the use of different fuels: (Börjesson, 2008).

Fuel in Ethanol Plant Cultivation Ethanol Production Total

Forest Chips 45 3.1 48
Natural gas 45 31 76
Coal 45 58 103

Processes: Combustion (Cesar, 2006). 
Inputs: Hydrated and Anhydrous ethanol (Cesar, 2006).

Table 6.2 Sustainability analysis of Ethanol Combustion
Sustainability 
Principle 1

Sustainability 
Principle 2

Sustainability 
Principle 3

Sustainability 
Principle 4

Coal based ethanol 
production creates 
higher GHG
emission than petrol 
(Börjesson, 2008).

Because of the use of 
open mining and 
metal alloys in the 
transportation 
vehicles, reduction of 
air quality (Cesar, 
2006).

During the 
combustion, due to 
emission of exhaust 
gas, it creates 
negative impact on 
health (Cesar, 2006).

Vehicle engine 
component are made 
from mining 
materials, which are 
manufactured from 
mining processes. 
Mining process is 
one of the main 
reasons of causing 
Biodiversity Cesar, 
2006). 

Spills and accidents 
(Cesar, 2006).

Current ethanol production in Sweden has been able to reduce GHG gas emission up to 80 % 
(Börjesson, 2008). However allocation of energy and exclusion of cultivation (Straw) may bring 
better result (Börjesson, 2008). Ethanol also played a vital role to reduce the toxicity, air 
pollution, use of lead, etc.
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6.6 Ethanol Production Industry:
In Sweden about 5% ethanol is mixed with petrol, so almost 90% gasoline which has been sold 

in the market is mixed with ethanol. In Sweden for low mixture about 250000 m3 ethanol has 
been use, and for the use as a pure fuel, E85, and E95 about 100000 m3 has been used in a year 
in Sweden (http://lantmannen.com/en/Companies--Brands/Lantmanen-Energi/Lantmannen-
Agroetanol-/?pagetype=111&division=-1&country=-1).
One of the biggest ethanol producing company in Sweden is Lantmännen Agroetanol, and their 
production capacity is about 210 million liters of ethanol and 175000 tonnes of protein feed 
(http://lantmannen.com/en/Companies--Brands/Lantmanen-Energi/Lantmannen-Agroetanol-
/?pagetype=111&division=-1&country=-1).Another big ethanol producing company in Sweden 
is SEKAB. Mainly they produce ED95 ethanol fuel which is mainly used in adapted diesel 
engine. They produce cellulosic ethanol mainly from raw materials such as: wood chips, straw
and sugarcane bagasse (http://www.sekab.com/about-us ).

6.7 Sustainability analysis of Ethanol processing industry: 

Processes: pretreatment, Enzymatic Hydrolysis, Simultaneous hydrolysis and fermentation, 
distillation, storage (Cesar, 2006).
Sub Processes:  Handling, lavation, distillation, filter cake production, rectification, 
centrifugation (Cesar, 2006).
Input: Grain, sugar cane, coats, ore, labour (Cesar, 2006).
Table 6.3: Sustainability Analysis of Ethanol processing Industry

Sustainability 
Principle 1

Sustainability 
Principle 2

Sustainability 
Principle 3

Sustainability 
Principle 4

Increasement of the 
materials because of 
the use of ores, coats 
and oils (Cesar, 
2006).

Emission of So2, CO, 
Cao, due to the 
production process 
(Cesar, 2006).

Reduction of water 
quality due to 
moisten process 
(Cesar, 2006). 

Negative impact on 
health, because of the 
emission of toxic 
materials.

NH3, Cu and Zn 
(Cesar, 2006).

Vehicle engine 
component are made 
from mining 
materials, which are 
manufactured from 
mining processes. 
Mining process is 
one of the main 
reasons of causing 
Biodiversity (Cesar, 
2006).

Accidents and toxic 
spills (Cesar, 2006).

N, P, Phenol, Solids 
(Cesar, 2006). 

Government policies should be applied to reduce the biodiversity as well as the toxicity.



33

7 Biodiesel Production in The Netherlands: 
In The Netherlands, to produce the biodiesel, the initial plan to establish a biodiesel plant was 
failed in 2002, but it was successful in 2006 by the biovalue and sun oil biodiesel (Ulmannen
2008).Due to risk of biodiesel market in The Netherlands, the companies produce biodiesel more 
for the expanding German market. But recently, more plants are on construction and animal fats 
have been using as feed stock (Ulmannen 2008). 

7.1 Biodiesel Production from waste cooking oil:
Waste cooking oil has been converted to biodiesel by supercritical transesterification with 
methanol (Kasteren, 2006). High purity of Biodiesel (99.8%) and almost pure glycerol (96.4%) 
can be attained as by product (Ulmannen 2008). Transesterification, which is mainly reaction 
between catalyzed chemical involving vegetable oil and an alcohol to yield fatty acid alkyl esters 
(biodiesel) and glycerol (by-product) as can be seen in Fig 9.1.

Fig. 7 .1. Transesterification reaction of triglyceride and methanol to fatty acid methyl
esters (biodiesel) and glycerol (Kasteren, 2006). 

The Netherlands has 457,440 tones\year of waste cooking oil with the density of 953kg/m3 
(Kasteren, 2006). In Fig. 9.2, the mass balance of the of the biodiesel production process based 
on the availability of waste cooking oil or animal fats in Netherlands is shown:
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Fig.7. 2: Mass balance of supercritical transesterification process for waste cooking oil
conversion to biodiesel, with a yearly capacity of 125,000 tonnes biodiesel/year ( kasteren, 
2006).

7.2 Biodiesel Production from palm oil: 
Over the past years, palm oil has been used as a resource for the food and olechemicals
industries, but now it has been used as an important resource of producing biofuels mainly 
biodiesel, the main reason for that , it has a high calorific value, which is 40GJ/ton (Reijnders, 
2006). 

The production process is mainly conventional transesterification batch process, where methanol 
works as reactant and sodium hydroxide as catalyst (Tongurai, 2001). The whole production 
process consists of different steps of process. The main processes are: preparation of oil, 
preparation of solvent, Glycerol separation, reaction step, washing step and finishing step. 
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7.3 Agricultural production of Biodiesel: 
Agricultural production of Biodiesel mainly consists of 6 sub processes. These are: Fertilizer 
Application, Seed Application, Land preparation, Harvesting, Herbicide and Pesticide 
application, and irrigation (Cesar, 2006). 

7.4 Sustainability Analysis of Agricultural Production of Biodiesel:

Processes:  Preparation of lands, harvesting, irrigation technology, transportation of goods and 
materials, soil treatment, pesticide use (Lin, 2011).
Sub Processes: Seed application, mechanical operation, transportation operation, 
agrochemicals application, cultivation, planting (Cesar, 2006).
Inputs: oil, mineral coal, gas, agrochemical, metal and worker (Cesar, 2006).

Table 7.1 Sustainability Analysis of Agricultural Production of Biodiesel
Sustainability 
Principle 1

Sustainability 
Principle 2

Sustainability 
Principle 3

Sustainability 
Principle 4

Conclusive increment 
of mined substances, 
such as: product 
metals and alloys due 
to fertilizer and 
agrochemical 
production (Cesar, 
2006).

Diffusion of 
agrochemicals, fossil 
fuels and emission of 
engine strain gas
(Lin, 2011).

Due to deforestation, 
water storage and 
conservation capacity 
has been reduced 
(Lin, 2011).

Emission of 
agrochemicals to the 
worker and 
neighborhoods. 
Degradation of 
allocation of water 
resources due to 
agricultural 
production ( 
Cesar,2006)

Complexity of GHG 
balances (Lin, 2011).

Emission of NOx, 
CO, VOC, BOD, As, 
Zn, fluorides (Cesar, 
2006).

Pollution of ground 
and soil water 
resources (Cesar, 
2006).

Accidents, chemical 
spills and poisoning 
(Cesar, 2006).

Clearing the 
rainforest resulting 
the releases of co2

(Lin, 2011).

Inadequate working 
conditions (Lin, 
2011).

Biodiversity, soil erosion, degradation of eco system has been identified as the main problems, 
during the sustainability analysis of biodiesel agricultural production. Modern agricultural 
process with the process of control use of biological and chemical product has to be implement 
to protect these concerns.
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7.5 Biodiesel End use:
Number of experiments shows that, biodiesel has been reduced the emission of exhaust gas from 
the engine, tailpipe emissions of particulate matter, GHG, hydrocarbons, both in the biodiesel 
engine and biodiesel mixed petrol engine ( Cesar, 2006). On the other hand, most studies also 
show that emission of nitrogen oxide increases due to biodiesel combustion (Environmental 
Protection Agency 2002).

7.6 Sustainability Analysis of Biodiesel End use:
Processes: Combustion
Sub-Processes: N\A
Inputs: Biodiesel

Table 7.2: Sustainability Analysis of Biodiesel End use
Sustainability 
Principle 1

Sustainability 
Principle 2

Sustainability 
Principle 3

Sustainability 
principle 4

Discharge of NOx, 
CO, HC (Yusuf, 
2011).

Demotion of air 
quality, reduction of 
ecosystem due to 
cutting the rainforest
(Lin, 2011).

Accidents during the 
transportation and 
dispensing of fuel 
(Cesar, 2006).

Many studies shows that, there has been a significant reduction of tailpipes in a particulate 
matter, HC, and CO2, in the biodiesel engines and biodiesel mixed with petroleum diesel 
compared with petroleum diesel ( Cesar, 2006). However, some study also shows the 
increasement of NOX with the use of biodiesel (Environmental Protection Agency 2002).

7.7 Biodiesel Processing Industry: 
‘Sunoil’ is the first biodiesel plant in Netherlands. They are expecting to produce over 100 000 
ton of biodiesel. At their current production, this industry only is using rape seed to produce 
biodiesel since this is easiest raw material to produce biodiesel. But now, most of the industries 
are also looking for alternative sources of ‘rape seed’. Sunflower, jatorpha and olives are 
possible sources. The production of biodiesel in this plant is a batch production. To separate the 
tryglycerine molecules from their fatty acid chains, a surplus of methanol and caustic potash 
used as catalyser.By intensive stirring, the contact of methanol with the triglycerine molecules 
has increased. After some period, the separation of diesel and glycerin is visible 
(http://www.sunoil-biodiesel.com/nieuws/8/first-bio-diesel-plant-in-the-netherlands-fuels-up).

Most industries, where waste cooking oil has been use to produce biodiesel, follow the alkali 
catalyzed process (Kasteren, 2006). Since, it has a drawback of its sensitivity both in water and 
free fatty acids, industries use pretreatment step to reduce the free fatty acid and water content of 
the feed stream (Kasteren, 2006). But this pretreatment process increases the capital cost and also 
reduces the efficiency of production process (Kasteren, 2006). 
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Apart from biodiesel, bioethanol production also has been going on in the Netherlands. In 
Europoort Rotterdam, the abengoa bioenergy’s bioethanol plant was opened on September 2010, 
which can produce 127 million gallons of bioethanol in per year. The plant is operated by 
Abengoa Bioenergy Netherlands (http://www.chemicals-technology.com/projects/abengoa-
bioethanol-plant/)

7.8 Sustainability Analysis of Biodiesel Processing Industry:

Processes: Oil extraction, transesterification.

Sub processes: Crushing, catalyst, glycerine production, reaction, separation, by products 
(Cesar, 2006).

Inputs: Oil, minerals, alloys, ammunition, workers (Cesar, 2006).

Table 7.3: Sustainability Analysis of Biodiesel Processing Industry
Sustainability 
Principle 1

Sustainability 
Principle 2

Sustainability 
principle 3

Sustainability 
Principle 4

Demand of coal, 
natural gas and 
electricity (Cesar, 
2006).

GHG emissions ( 
Cesar, 2006)

Production processes 
from oil crops creates 
negative impact to 
both water quality 
and resources (Lin, 
2011).

Risk of health and 
safety matters (Cesar, 
2006).

Emission of hexane, 
VOC’s (Cesar, 
2006).

Inadequate working 
conditions (Lin, 
2011).

Government policies should be applied to reduce the GHG emission and also use of chemical 
products should be controlled to reduce the soil erosion and water pollution.
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8 Conclusions and Discussion:
In this research paper, I have tried to create an image of the comparison between Sweden and 
Netherlands about the sustainability of biofuels. I also have tried to point out the main social, 
ecological and economical problems for the biofuels market, in these two countries to be more 
expansion by using SLCM approach and also from the feedback of the stakeholders of these two 
countries. Backcasting has been used to explain the current situation and gap and also to identify 
the future challenges and its solutions. I agree that, there are other approaches also available for 
sustainable development. 

Many proposals have been identified for making the biofuels market more sustainable. One of 
them is the public policy which can be used to integrate social ecological issues with biofuels 
market and by that, it can be the strategically way to arrive at goals which can be defined by 
sustainability principles (Holmberg and Robèrt 2000). 

Another policy is Government policy, which are already been used in a broad way at the 
transportation sector, and is making a good contribution for the expansion of biofuels market in 
Sweden and in the Netherlands. But still, governments have to do lot more work to face the 
current and upcoming challenges, for the sustainable production of biofuels. 

Industries also have to do lot of work, and help the government for the sustainable development. 
They can reduce or substitute the material flow for replacing chemical fertilizers with 
biofertilizers, which is already been done in Brazil (Cesar, 2006). Another thing they can do is to 
use the permaculture approaches for production, which reduce the soil erosion and chemical 
runoff (Benyus 1998). 
A proper certification with most updated criteria is one of the most important steps I have 
identified for the sustainable biofuel industry. In that case, I think Non Government 
Organizations (NGOs) can also play a vital role, as NGO’s often influence the sustainable 
product certification. Recently European Union has made a freewill certification scheme which 
is called NTA 8080 certification system for all the EU country to present the European 
mandatory sustainability criteria for biofuels. This certification system is also applicable to solid 
and gaseous biomass. The EU commission has acknowledged the NTA certification system for 
five years starting August 20, 2012 (http://www.sustainable-
biomass.org/publicaties/5101&details=true).

We also need to develop the industries in a strategically way, as we do not know what will be the 
future demand (Social, economic, ecological), so that they can make the right decision at that 
time. In future, it will not be possible for biofuels to achieve or contributing to a sustainable 
society, if the energy efficiency of transportation in future has not been increased (Cesar, 2006).

I also identified in this research that, in Sweden, the focus always been to develop the local or 
regional market for biofuels development. But in the Netherlands, it was more like trading and 
business with the biomass. After the analysis, I think, tax exemption was the most influential 
decision for the biofuel development in these two countries. But in Netherlands, it was done 
occasionally. There were another exemption, and it was for the biofuel vehicles and it was 
implemented in Sweden (Ulmannen 2008). In Sweden, also the rules for co2 tax, encouraged 
people to use less co2 emission fuels. In Netherlands, they applied a rule, in which water 
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pollution resulting in trials with biodiesel (Ulmannen 2008). 

Another thing is that, in both countries lot of people are involved with biofuels issue. For 
example: In Sweden, it was Volvo, who promoted the biofuel (Methanol) and in Netherlands, it 
was the agricultural industry that promoted the production of PVO and biodiesel and also 
influenced for the tax discharge (Ulmannen 2008). Also, because of the EU 2020 policy, Dutch 
government encouraging and making it obligatory to use certain amount of biofuels, among the 
total transportation fuel consumed. The aim is to increase the use or distribution biofuels more 
and more.

Comparative to the Netherlands, the relative successful biofuel development in Sweden is 
because of the particular policy and government giving more support for biofuel sustainable
development in the first place, but also the policies and the strategic peoples mobilizing these 
policies have been helpful in creating more constant protection of biofuels. The fact that these 
biofuel policies have become institutionalized to a larger degree in Sweden than in the
Netherlands, and that is why the anti-biofuel discourse has not yet been visible in such a large 
degree in Sweden compared to the Netherlands (Johanna 2008).
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9 Thesis Questions and Answers:
What are some major sustainability opportunities and challenges of the 
biofuels industry (Ethanol in Sweden and Biodiesel in Netherlands)?
Ans: Research from SLCM and also from the stakeholders feedback, shows some major 
sustainability challenges for the current biofuels industry. These are: financial security, logistics 
security, economical loss, agricultural processes, balance of energy, proper site selection, 
sustainable criteria for all products, GHG emissions, dealing with sustainability criteria with 
respect to the biofuels industry, no sustainable criteria for other products, dealing with future 
target and difficulties to interpretation of EU-RED. 

There are also some sustainability opportunities, which are: high green house gas reduction from 
ethanol, meeting the demand of transportation fuels, energy security for future, meeting up the 
demand of energy and other beneficial use by the biofuels by-products, use of waste and residues 
for biogas production, better environment, better air, rural diversification, etc.

What is the current situation of biofuels operations (Ethanol in Sweden and 
Biodiesel in Netherlands)? 
Ans: Both Sweden and Netherlands are doing well, for the sustainable development of Biofuel
production. Government from both countries, are following the rules of EU policy, and both 
countries have their future target to increase the use of Biofuel. Though, In Sweden, the practice 
is bigger, while in Netherlands, the industry is still under development. Biofuel trading 
companies in Netherlands are having difficulties to follow the Dutch criteria, since they are too 
strict and also they are facing major financial problem due to security risk for their biomass in 
Africa. But, the Dutch government still has the target to achieve 10% obligation by the year 
2020, which is now 4.5%. The 10% target was set by EU, which says, by 2020 to have at least 
10% of sustainable biofuels or renewable energy among the total energy consumption in 
transportation sector. 
In Sweden, it is quite different, the anti biofuels group is not that much active here, and Sweden 
has its own huge amount of biomass, so they do not have to bring biomass from Africa or Asia. 
High amount of awareness, for sustainability works among the biofuel industry. In 2010, first 
sustainable legislation has come. Different production processes have been going on to produce 
2nd generation biofuels, such as biogas production from waste and also HVO-production from 
tall oil. Gasification of different materials (black liquor) or wood wastes are also processes under 
development.
What first steps toward sustainable biofuels development can be identified in 
Sweden and Netherlands?
Ans: One of the most important steps is to have a proper sustainable biofuel certification, and 
also sustainability criteria for all the products. Stakeholders including NGO’s should have their 
opinion and influence to build up this certification criteria. Also, use of backcasting from 
sustainable principles is another important step for sustainable development of biofuel industry. 
Other steps should be, to look at the new technology to produce more biofuels, new engines at 
the transportation sector. By only biofuels, it will not may be possible to fulfill all the energy 
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demand at transportation sector. So, it can be utilize to fulfill the other parts of the energy 
demand, such as electricity and heat generation. 

9.1 Strength:
The main aim of this research was to build up a comparison between Sweden and Netherlands, 
about biofuels industry and also point out some challenges and opportunities for the 
sustainability of biofuels. Although some information is also available, in previous journal or 
scientific papers, I think this research adds new elements to whole biofuels industry in these two 
countries. I am confident that some opportunities and challenges for the sustainability of biofuels 
have been identified thorough this research paper which are available in today’s world.

Specially, the direct feedback from the stakeholders and experts is the strongest point in my 
research. Both the feedback and information validated my own information and point out 
additional ideas. 

9.2 Weakness:
One of the important challenges I have to face was the shortage of time. I think, this kind of 
research required more time to collect the data, analyzing the data and also draw the conclusions 
of all the data and information. Another challenge for me was to communicate with the 
stakeholders in Sweden and in Netherlands, specially, in Sweden, it was difficult to get the right 
person all the time, and from the Netherlands, it was difficult to get any reply from some 
companies. Although there is lots of information available about biofuels industry, some of them 
are confusing, and for that, I think, more conclusive data is needed for biofuels research for 
making the better conclusion. 

9.3 Future Research:
I think the security of food and proper site selection should be the main priority, when it comes 
to the further research or investigation about sustainable production of biofuels. Study must be 
done, in the field of ‘Food and Fuel’ together, so that it assures that, there are available food and
fuels in future. Also the biodiversity concern will be the good point for future study. Much more 
study and research work is still needed for the development of sustainable certification of 
biofuels and for that, research should be done, how to engage more stakeholders and get the 
feedback from them to develop these criteria, how to implement them to achieve the future goal. 
Also the study about future energy demand, current energy use, and energy security can be done. 
But most importantly, government support with the great interest of industries needed for future 
or further research. 
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Annex: 
Questions and Answers with Stakeholders in Sweden:

i) How much awareness is there for the sustainable production of 
biofuels in Sweden? 

When it comes to the companies affected by the legislation on sustainability for 
biofuels we have reached a high degree of awareness, since the legislation came into 
existence already in 2010 (first version). We have received the first sustainability 
reporting by the affected companies this year (Paul Westin, Swedish Energy 
Agency).

The general awareness in Sweden is quite high among politicians and other decision 
makers. However the general public is less aware about the sustainability of 
biofuels, most people see biofuels as an alternative to fossil fuel, preferably with a 
lower price, and not as a sustainable fuel. For Lantmännen Agroetanol this is a 
problem since we are producing ethanol with world-class sustainability data. Our 
ethanol has a GHG saving of more than 70 % compared to petrol ( Bengt Olof 
Johansson, Lantmännen Agroetanol )

ii) How the current production process going on and what are the main 
sustainable problems when it comes to biofuels production 
(Agriculture, Processing, Raw materials)?

As you can see from our report 
(http://www.energimyndigheten.se/sv/Press/Pressmeddelanden/Ingen-fuletanol-i-
Sverige-under-2011/), we have received a reporting for fuels that show that they 
comply with the sustainability requirements. We also noted that no fuels have the 
origin from Africa and almost nothing from Asia, very little from Latin America 
outside of Brazil. Most feedstock’s are of European origin. Ethanol has quite high 
greenhouse gas reduction figures and Biogas is to a very high extent produces from 
waste and residues (Paul Westin, Swedish Energy Agency). 

In EU we have to fulfill the requirements of the EU directive”Renewable Energy 
Directive”. The calculation of GHG savings are set by the directive and it is clear 
that for us the majority of the created CO2 emissions comes from the production of 
raw materials (Wheat,Barley,Triticale)while our production process creates less CO2 

emissions. This is due to the fact that we are only using biomass based energy in our 
production process. Most of our competitors in Europe use fossil based energy 
sources in their production process and accordingly they get higher CO2 emissions
from their production process and finally lower GHG savings with their ethanol 
(Bengt Olof Johansson, Lantmännen Agroetanol ).
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iii) When it comes to about the future impact of Biofuel production what 
is your plan according to that?

Our plan at the Sustainable Fuels Unit (Enheten för Hållbara bränslen) is to keep 
monitoring and addressing the continued improvement of biofuels use (and 
production) in Sweden. The Energy Agency on the overall level continues to see the 
transport area as a prioritized area for efforts, when it comes to R&D and Technical 
Development (Paul Westin, Swedish Energy Agency). 

We want to further develop the sustainability of our ethanol product. We are for the 
moment evaluating a project where we want to collect the CO2 produced in our 
fermentation process and sell it to the market. This will substantially improve our 
GHG data (Bengt Olof Johansson, Lantmännen Agroetanol).

     IV)  Is there any application can be developed in the production process 
which will support sustainability?
There are many different production processes for second generation biofuels. Some 
are already commercial, such as biogas production from waste and also HVO-
production from tall oil. Gasification of different materials (black liquor) or wood 
wastes are also processes under development (Paul Westin, Swedish Energy 
Agency).

We are also working close to farmers in order to produce wheat with higher 
sustainability data (Bengt Olof Johansson, Lantmännen Agroetanol )

  V)   What’s your company think, about the current biofuels policy in your 
country?
Sweden has been early to promote the use of biofuels, but has the last years lost this 
position. The low blending has today been increased to 10 % ethanol in petrol in 
many European countries while Sweden still uses 5%. There is a proposal from the 
government that Sweden shall increase to 10 % in 2014 but that is 3 years later than 
many other countries. Another problem is that the government changes the 
legislation regarding biofuel production. A new and growing industry need stable 
legislation in order to be able to invest in the future, and this is not the case in 
Sweden today (Bengt Olof Johansson, Lantmännen Agroetanol ).
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Questions and Answers with stakeholders in Netherlands:

i) What is your opinion or your company’s opinion about the current 
Dutch biofuels policy towards sustainability?
Ans: Firstly, we are mainly a trading company, so we do not give direct 
input to the sustainability issues, but we surely want to answer and hear 
about the correct standards of sustainability. Towards sustainability, we 
look at the EU sustainability standards, for biofuels. The Dutch criteria, 
they are coming from Cramer criteria, and we have some difficulties with 
those criteria, because they are too strict. Mainly, the companies which 
are involved with these criteria are very big companies and consumers, so 
they make these criteria, since only for them it is easy to follow the 
criteria. For that, trading company like us, do not use the ceramic criteria, 
because nobody is using it now for biofuels, because they are too 
complicated and too strict (Marc De Boer, Biofuels Project International 
B.V.)

ii) What is current Dutch biofuel policy look like?
Ans: Basically, we are implementing EU regulations and we have now 
plan to reach about 10% annual obligation on 2020, which is 4.5% this 
year. But there was a political debate to make it faster, which is on 2016. 
They want to increase the use of advanced (2nd generation) biofuels, but 
still there is sustainability issues are involved there. But recently, it was 
discussed in the parliament that, it is not possible to reach the goal only 
by 2nd generation fuels, because it is allowed to ask the companies to 
reach the goal only by 2nd generation. We have to accept the use of 1st

generation fuel to reach the target. So, we are expecting a new debate 
(Drs. T. Gerlagh, Dutch Emissions Authority).

iii) What is your opinion about the importance of sustainability of 
biofuels and how much awareness you see among the companies 
about this issue?
Ans: We think, for biofuels it will eventually subside, because it is not 
possible to replace all fossil fuels for transportation fuels by biofuels. 
Either way, Looking at sustainability, it will develop to another system 
such as: electricity (Marc De Boer, Biofuels Project International B.V.)

It is very important and it is the only way to proceed. The only way to 
proceed and solve the solutions of the biofuels problems such as: food 
security, deforestation is the proper criteria of sustainability. In future, 
sustainable criteria will also go to other sector, maybe at first in a 
voluntary basis, but it will surely go, because in future it will be 
mandatory to improve the world. And yes, we see the awareness among 
the companies about this issue (Simone Te Bruck, NL Energy and 
Climate, Agency NL).
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iv) What is the challenge you are facing in your business and towards 
the sustainability criteria of biofuels?
Ans: We are financing to buy paramours from Africa. We pay logistics, 
we pay insurance. And then, there are some parties come there from 
Poland or somewhere, and they told, they are looking for biomass. And 
they go to the storage, and they told the farmers, that they will pay the 
higher price than we do. And then, we are in the risk of financial loss, 
because we are paying to the farmers, for the insurance, logistics, 
everything. But, the other party, don’t have to do that, so they can afford 
to pay higher price. Also, farmers are not satisfied with us, since they 
think; we are not paying them well. So, in the future, we have to tell our 
clients, all the sustainability criteria, such as: where are the biomass 
coming from, where it is stored, how it was collected, we have to tell all 
the secrets, and this is a big risk for us, since somebody can steal our 
cargo, also somebody can go there by themselves, do it by themselves 
after knowing the secret. For us, really it means you have to stop doing 
business. 
Another challenge is financing. It’s now really hard to gain the financial 
profit. It’s very hard to do a deal to find finance. When we buy from one 
country, we buy from the farmers, we have to pay for the biomass 
material or biofuels, we will only get paid, when we have done logistics 
and sold it to a party maybe at Northern Europe. So, in between, there is 
a gap of several million dollars, which we have to collaborate, and it is 
very difficult to find finance for those deals. So, it is more or less, 
hampering the trade (Marc De Boer, Biofuels Project International B.V.)

v) What are the main challenges of sustainability of biofuels?
Ans: Biofuels is still the market which is under development, so we are 
facing many questions about how to deal with target, how to deal with 
sustainability. So, we think we are still in the implementing face. One big 
challenge for us is to have a one clear and just one way to be 
interpretation of the EU-RED, since there are lots of things inside EU-
RED which are very difficult to read to get it into the national legislation 
(Drs. T. Gerlagh, Dutch Emissions Authority).

vi) What is the future of liquid biofuels?
Ans: Liquid biofuels will be the future of aviation industry, since they 
will be largest buyers and consumers of biofuels. Road transport will 
start to less dependent on fossil fuels and also biofuels. They will look 
into new innovative transport fuels, different engines, to reduce the 
transport (Marc De Boer, Biofuels Project International B.V.)

vii) What you want to see in the future of biofuels in Netherlands?
Ans: Mature market of sustainable biofuels (Drs. T. Gerlagh, Dutch 
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Emissions Authority). At least 10% of renewable engine transport will be 
of biofuel sources (Simone Te Bruck, NL Energy and Climate, Agency 
NL).

viii) Is it possible to replace all the fossil fuels in transportation sector 
only by biofuels?
Ans: I do not think, there is lack of biomass, to make it 100% sustainable, 
also when you want to use the biomass for other sector such as energy, 
electricity, etc. (Simone Te Bruck, NL Energy and Climate, Agency 
NL).But it is very difficult now, to predict the future. We should do 
something about the use of energy, if we want to make it 100% 
renewable. Some study shows that it is possible to be 100% sustainable 
in energy production on 2050 (Drs. T. Gerlagh, Dutch Emissions 
Authority).

ix) What are the steps and actions can be taken to support the 
sustainability of biofuels?
Ans: I think, the current application is good enough, but also you should 
be critical about the system (Drs. T. Gerlagh, Dutch Emissions 
Authority).

x) What can the government or other stakeholders can do, to develop 
the sustainability of biofuels according to the main sustainable 
problems of biofuels?
Ans: When it comes to sustainability, they should look or aware so that, 
deforestation or something like that doesn’t take place. But on the other 
hand, countries like Brazil or Indonesia, where people are poor, they 
want to earn something, and they can earn their living, when they 
produce palm fuel either from food or from fuel, how sustainable is it, to 
those people. Because, when you start to earn living, that means you will 
deforestrate a jungle and we do not want that in Europe. So, all the 
stakeholders should look at the system, where nature is not really 
destroyed, but just replace by production that means look at the 
possibilities of food and fuel together. So, they have to make sure about 
providing the food and fuels together. Because, we cannot stop the 
population growth, as thus the demand of fuel and food. It is not also 
sustainable using of palm oils in the cosmetic industry instead of using it 
in biofuels, women who are buying cosmetics actually are buying palm 
oils, which can actually be use to feed millions of people and in that case 
there are no discussion about sustainability. NGO’s just want to be 
against the use of palm oils to make biofuels, but the big question is why, 
they are not against the use of palm oils in the cosmetic industry. So, 
there should be either sustainability for all products or there should be no 
sustainability at all. The policy makers should listen to the guys who are 
actually busy with the commodities, because they know what is going on, 
where are we going to get the energy, when there will be no fossil fuels 
anymore. 
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The Netherlands along with UK, Germany and Belgium will be highly 
dependent on supply of coals. And we all together are going to replace 
coal with solid biomass. The port of Rotterdam will be very very 
important for those trade flows (Marc De Boer, Biofuels Project 
International B.V.)

xi) What is the difference between Sweden and the Netherlands?
Ans: Sweden is also very important, looking at solid biofuels, they have 
of course lot of hydropower and they also have a large portion of woods, 
so that means they have lots of local biomass. About the difference, the 
Netherlands will be dependent on the flows coming from abroad mainly 
countries outside of EU, imports and trading. So, they will look at back 
or check, the sustainability criteria’s mainly on affect of land use in 
Africa or Brazil. On the other hand, Sweden has very large local biomass, 
so their sustainability is just around local transport, local forest. So, 
Sweden is more or less like, we do not want sustainability criteria, since 
we have already everything and we have to explain what we are doing 
internally (Marc De Boer, Biofuels Project International B.V.


