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Abstract 
This study has been carried out at Klättermusen, a Swedish company producing outdoor clothing 
and equipment with a focus on durability, safety, function and environment. The purpose of the 
thesis was to investigate if Klättermusen should use Cradle to Cradle (C2C) in their sustainability 
work. This was reviewed by studying the working procedure, by making a case study, by 
investigating if there are alternative ways to practise C2C, by studying the weak points of the 
C2C-certification and by investigating the compatibility with other sustainability tools.  
 
The C2C vision is inspired by the ecosystems and is based on the three rules Waste equals food, Use 
current solar income and Celebrate diversity. An important aspect of C2C is the focus on attaining a 
positive impact on humans and the environment instead of doing things less bad by minimizing 
emissions. To make it possible for companies to communicate their effort and progress to their 
customers and become more competitive a C2C certification has been elaborated. The core of 
the certification is an assessment of the materials included in the product to make sure they are 
secure, healthy and recyclable. Other parts included in the certification are energy, water and 
social aspects. 
 
When studying the C2C certification three of Klättermusen’s products were used as references. 
To certify these products Klättermusen has to gather information from their suppliers and make 
strategies regarding Materials, Material Reutilization, Energy, Water and Social Responsibility. For 
example all the substances that contained in the garment at a concentration of at least 0.01 % 
must be reported, which means that all suppliers must be requested to list their substances. The 
certification cost of a pair of pants investigated in this study was estimated to 54 500 €. 
 
An assessment was made to find alternative ways to practise C2C and identify weak points of the 
C2C certification. It is based on interviews held with Jenny Pfau working for EPEA and three 
persons in contact with C2C in their work; Kjersti Kviseth, Magnus Hedenmark and Richard 
Blume. According to Jenny Pfau Klättermusen can practise C2C by making a screening, a detailed 
assessment or a workshop. Both Magnus Hedenmark and Richard Blume practise the framework 
of The Natural Step and think that the C2C certification should be used as a tool within the 
framework. Some weak points found by these persons in the certification are that it is time-
consuming, not transparent enough and lack of a systems perspective.  
 
The C2C certification was compared with bluesign, a sustainability standard for the textile 
industry, and Eco Index, a sustainability tool made for the outdoor industry. The purpose was to 
investigate if the C2C certification is compatible with other tools and the compared aspects were 
mainly lifecycle stages, impact categories and level of detail, but also purpose, procedure, 
workload, required knowledge and experience, cost, credibility and transparency.  
 
Both strengths and weaknesses were found when studying the C2C certification. It has got a 
positive approach to sustainability and develops safe products from a chemical perspective but 
has a lack of systems perspective, is costly and time-consuming. The compatibility of the tools 
was discussed with the comparison as a basis. Eco Index is modular and could be adjusted to 
complement the C2C certification but both tools have a big workload. bluesign and the C2C 
certification include the same lifecycle stages but have different strengths, which could make 
them complementing each but possibly contradictive.  
 
Klättermusen is recommended to make a sustainability vision of their future products and then 
choose which tools to use. Since Klättermusen is already a bluesign system partner it could be a 
good idea to complement bluesign with Eco Index and C2C, but this choice should depend on 
the future vision.  
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1. Introduction 
Sustainability alone is a complex subject with many different aspects to handle within each of the 
subjects economy, environment and society. For a company in the outdoor industry sustainability 
questions are often very complicated since a lot of chemicals are used and the production chain 
generally is complex with facilities in many countries. This makes it difficult to control the 
emissions and working conditions at the production sites and the substances within the finished 
product. To ease the task to become more sustainable and also to communicate the progress to 
the customers several tools has been developed. These tools have different strengths since they 
cover different stages of the product’s lifecycles and include different sustainability issues. 
Therefore it is important that the companies know their weaknesses and strengths to be able to 
use the tools in a proper way. 

1.1 Background 
Klättermusen is an entrepreneurial company producing outdoor clothing and equipment. The 
company was established in 1984 and focus on durability, safety, function and environment. The 
head office, which is the centre for sales, economy, marketing, logistics and design, is situated in 
Åre with approximately 15 employees. Most of the companies assembling the products are 
situated in China while companies producing the components are spread out in both Europe and 
Asia. Klättermusen puts a lot of effort into environmental work, which has resulted in a recycling 
system for products, products made of recycled material, an own ECO-index, a bluesign system 
partnership and donations to environmental projects. Klättermusen have a focus on increasing 
recycling and to avoiding toxic substances and they believe that products can be made with no 
negative impact on humans and environment. Klättermusen’s sustainability strategy is to make 
their own roadmap and making conscious decisions about which tools to use. 
 
Cradle to Cradle® (C2C) is a vision for a sustainable world inspired by nature. In nature waste 
from one organism always becomes a nutrient for another and the sun is always the source of 
energy. This is not true for the economy and therefore our way of living is not sustainable. 
Depletion of resources, toxic substances and climate change are some of the resulting problems. 
According to the C2C vision this can be changed by design materials so they become a part of a 
biological- and a technical metabolism. Additionally the materials must be safe for humans and 
the environment during their whole lifecycle and the energy must come from the sun. 
 
Klättermusen’s values coincide with the vision of C2C and therefore the C2C certification could 
be a suitable sustainability tool for Klättermusen that also communicates with the customers. 
Before implementing the C2C certification Klättermusen wants to make an assessment to be able 
to decide if this is a tool that suits their strategy. 

1.2 Purpose 
The purpose of this thesis was to conclude if Klättermusen should use C2C in their sustainability 
work. This was reviewed by studying the working procedure of the C2C certification, by 
investigating if there are alternative ways to practise C2C, by studying the weak points of the C2C 
certification and by investigating the compatibility with other sustainability tools.  

1.3 Objectives 
To investigate the working procedure of the C2C certification a roadmap was made with three 
existing products as reference; a pair of pants, a jacket and a hoodie. This roadmap describes 
what must be done to C2C certify the products, but not how it should be done. The C2C 
certification was analysed by interviewing people practising C2C in their job to get their opinion 
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regarding the C2C certification and alternative ways to practise C2C. To investigate the 
compatibility with other tools a mapping was made of bluesign and Eco-index, which are the two 
most important frames of reference for Klättermusen today. The roadmap and the assessments 
was the basis for discussing if Klättermusen should use the C2C certification. 

1.4 Resources 
The time resource was ten weeks of full-time work since the master thesis is a 15 credits course, 
which equals ten weeks of studies. Additionally there are both people at Klättermusen and 
external experts supporting the project. 
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2. Method 
At the very start of the project a project specification was made to specify the purpose, 
objectives, method and time plan for the thesis.  This has been a living document, which means 
that it has been developed and updated during the project. 
 
A literature study was carried out during the early stage of the project to gather information 
regarding C2C with a focus on the certification. Three Klättermusen products were chosen to be 
the reference products and these were studied to become familiar with their components, 
materials and recyclability. A gap analysis was carried out to find the variance between 
requirements of the certification and the current characteristics of the products. The European 
organisation consulting companies in implementing C2C were contacted to find out about the 
procedure of getting these products certified.  
 
Interviews and conversations were carried out both by Internet, telephone and meetings to find 
weak points of the certification and alternative ways to practise C2C. Three persons practising 
C2C in their work but with different professions were chosen for this purpose. A second 
literature study was made to learn more about Eco Index and bluesign, an interview was carried 
out with Klättermusen’s contact at bluesign and additionally two seminars about sustainability 
tools were joined. This information was analysed and a comparison of the tools was made to 
make it possible to evaluate the compatibility between the C2C certification, bluesign and Eco 
Index. Finally the result consisting of compiled material, roadmap and analyses was discussed and 
a recommendation was given to Klättermusen.  
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3. Theory 
The main theoretical frame of this thesis is the concept including the certification. Also the 
bluesign system and Eco Index are included since they will be included in the compatibility 
assessment. 

3.1 Cradle to cradle 
The term cradle to cradle was coined in 1976 in a research report describing a vision of a circular 
economy. In 1995 the architect and designer William McDonough and the chemist Michael 
Braungart founded the firm McDonough Braungart Design Chemistry (MBDC). This is a 
sustainability consulting and product certification firm with the purpose to help companies 
implement the cradle to cradle concept. In the year of 2002 McDonough and Braungart released 
the book Cradle to Cradle: Remaking the way we make things and the term cradle to cradle was 
popularized. (MBDC 2012) 
 
3.1.1 Background 
At the industrial revolution resources was hold to be inexhaustible and therefore there was no 
need to economise and recycle. Additionally it was assumed that nature had the capacity to take 
care of the waste produced. This is a cradle to grave system where resources are extracted to 
produce products that finally end up as waste, Figure 1. (EPEA 2012) 

 

 
Figure 1. The old paradigm where extracted resources ends up as waste. (EPEA 2012) 

 
According to Daly this is related to the concept of the empty world and the full world, Figure 2. 
When the economic system was small compared to the biosphere, called the empty world, the 
economy could have another behaviour than the biosphere. This has been the reality since the 
economy has been a growth economy while the biosphere has a steady-state behaviour. But lately 
the size of the economy has approached the size of the biosphere, called the full world, and 
therefore the behaviour of the economy must conform to the behaviour of the biosphere to be 
sustainable. At present time society still works according to the old paradigm although it is 
known that this is not possible in a biosphere that has limits. (Daly 1996) 
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Figure 2. In the full world the economy must conform to the biosphere. (Daly 1996) 

 
In the old paradigm the flow of materials is a linear cradle-to-grave system and to decrease the 
environmental impact from these systems the main approach has been to make them more 
efficient. This strategy is called eco-efficiency can be explained as reducing the environmental 
impacts and resource use to a level that is within the earth’s carrying capacity. This is a way to get 
more from less and decrease emissions by dematerialization, increased resource productivity, 
reduced toxicity, increased recyclability and prolonged product lifespan. (Braungart, McDonough,  
and 2006) A well-known and widespread eco-efficiency method is the Life Cycle Assessment 
(LCA) (Bjørn and Hauschild 2011). But destroying less means that negative effects have been 
minimized but still exists, and therefore an alternative concept called eco-effectiveness was 
created. This is a positive approach claiming that products and services can be designed to 
support the social and ecological systems, Figure 3. Instead of minimizing the linear cradle to 
grave flow a cyclical flow should be created to make it possible to reuse the material infinite 
times. Toxic materials can be applied, but only if they are in a closed system where they maintain 
their quality and do not have a negative effect on humans and ecosystems. Eco-effectiveness 
switches the focus from quantity to quality, which means that the quantity should not be 
restricted because it is the quality of the things we produce that is important. Alike the 
ecosystems it is the effectiveness of the system as a whole that is important. As long as the 
elements of the system are designed to support the system it does not matter if they are efficient 
or not. But when effectiveness has been achieved it will also be important to make the system 
efficient since it is a matter of equity. To realise the idea of effectiveness including economic, 
environmental and social goals the concept C2C can be used. (Braungart, McDonough and 
Bollinger 2006) 

 

 
Figure 3. Eco-efficiency focus on minimizing the damage while eco-effectiveness aims to maximize the benefit. 

(Bjørn and Hauschild 2011) 
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The vision of C2C is that the economy will adopt a behaviour that is based on the behaviour of 
the ecosystems. In the ecosystems there are three fundamental principles that also should apply 
for the economy to reach sustainability. These are: 
 

1. Waste equals food 
2. Use current solar income 
3. Celebrate diversity 

 
In the ecosystem all organisms contribute to the wealth of the system and what is waste for one 
organism is food for another. In this endless cycle all nutrients and other substances are recycled 
and no waste is produced. The recycling process must be designed to maintain the characteristics 
of the materials through infinite product life cycles. Energy is captured from the sun by 
photosynthesis in the ecosystems and by using biofuel this energy can also be utilised in the 
economic system. Other technologies to use energy derived from the sun is photovoltaic, 
geothermal, hydro and wind. As long as current solar income is used the amount of energy 
consumed is not important according to C2C. Diversity is celebrated in the ecosystem but not in 
the economic system of today where mass production is aimed at. The importance of diversity is 
that it creates stability and balance by adapting the solutions to local environments, cultures and 
economies.  
 
The C2C vision is often explained by saying that an industry should have the same characteristics 
as a cherry three, Figure 4. What is important is that the three supports and cooperates with the 
ecosystem around it and not how efficient it is. Then the industry would produce nutrients that 
are recyclable, have clean water and air passing the facility, provide habitats for other organisms, 
use energy coming from the sun and adapt to the season. Applying this vision to the economic 
system would imply changing the focus from single products to the whole system. This approach 
can be compared with the concept of industrial symbiosis but C2C wants to go one step further 
and make the system beneficial to humans and the environment. (Bjørn and Hauschild 2011) 

 

 
Figure 4. The goal of the industry should be to adopt the characteristics of a cherry tree. (MBDC 2012) 
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3.1.2 Nutrient cycles 
All products consist of two types of nutrients; biological and technical. Consequently there exists 
one biological cycle and one technical cycle making it possible to use the nutrients over and over 
again, Figure 5. 
 

 
Figure 5. The two cycles where all nutrients can circulate without degradation. (EPEA 2012) 

 
The biological cycle consists of the stages growth of plants, resource extraction, manufacturing, 
use and degradation. The biodegradation is an ecosystem service where the materials are broken 
down by micro-organisms into nutrients that can be used by living systems. The prerequisites for 
recycling a material in the biological cycle are that it is biodegradable and not harmful to humans 
or ecosystems. The materials in the biological cycle are called Products for Consumption since 
they often are consumed during the use phase, such as shoe soles, brake pads and textiles. The 
technical cycle contains materials that often are synthetic or mineral and can be recycled over and 
over again in a closed loop system. The material quality must be maintained and since the 
technical cycle is manmade it requires management to function. The materials in the technical 
cycle are called products of Service since these materials should be owned and recycled by the 
manufacturer and the customer is just buying a service. To be able to apply these cycles it is 
important to be careful when choosing material for a product and to design for disassembly. 
(Braungart, McDonough and Bollinger 2006) 
 
To achieve a closed-loop cycle the materials must be recycled without loosing their quality. Today 
many recycled materials are degraded and cannot be used to make a similar product. This is called 
downcycling and an example is making cardboard or newsprint of recycled white paper since the 
recycling process degrades the fibres. Other recycled materials have the same quality as the virgin 
material, for example some types of glass and metals. In C2C the aim is to make materials that are 
upcyclable which means that the recycled material that has better characteristics than the original 
material. (Shedroff 2009) 
 
3.1.3 The certification 
The C2C certification is a way for companies to communicate their effort and progress to the 
customer and thereby become more competitive. The certification is not made for a specific type 
of business and can be applied on any product or service. The core of the certification is an 
assessment of the materials included in the product to make sure they are secure, healthy and 
recyclable. Other parts included in the certification are energy, water and social aspects. The 
certification has got four different achievement levels; Basic, Silver, Gold and Platinum, with 
specified criteria for each level, see Appendix 1.  
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There are two organisations issuing the certification, MBDC and the Environmental Protection 
Encouragement Agency (EPEA). EPEA is situated in Germany, founded by Michael Braungart 
and consults companies in implementing C2C just as MBDC. (EPEA 2012) 
 
The procedure of the certification contains four steps named Material Assessment, Process 
Evaluation, Audit and Certificate, Figure 6. The company applying for the certification will have 
to gather detailed information primary concerning the materials included in the product but also 
information from the production facilities. Which information must be handed in depends on the 
certification level the company is claiming for. The assessment and the evaluation are performed 
by MBDC or EPEA while the audit and the issuing of the certificate is made by MBDC. (EPEA 
2012) 

 

 
Figure 6. The C2C certification process. (EPEA 2012) 

 
In the first step all substances contained in the product at a concentration of at least 0.01 % are 
evaluated. The assessment is based on the substances’ impact on humans and the environment. 
Both the characteristics of the substance and the use of the product are considered to estimate 
the risk and a list of chemical evaluation criteria is applied, see Appendix 2. Each substance gets a 
colour depending on the result, Table 1. 
 

Table 1. The score of the evaluated substance (MBDC 2008). 

 
 
If there are any red or grey substances in the product a plan must be made describing how to 
phase out these materials. At the gold and platinum level the product must only contain yellow 
and green materials. The second step is the material reutilization where it must be declared if the 
product consists of biological nutrients, technical nutrients or both. This step also deals with 
design for disassembly, share of product that is recycled/recyclable/compostable/rapidly 
renewable and planning for post-use product recovery and material reutilization systems. 
Regarding the energy section the energy use at the assembly facility must be declared by amount 
and type. There must also be a plan describing how to increase the share of renewable energy. 
The fourth step regarding water includes strategies for protecting and preserving water. The 
amount of water used when assembling the product must be reported as well as information 
about sources, storing, discharge and balance. Finally the company must show that they take 
social responsibility by declaring their ethics statement, strategies implemented to reach the goals 
and plans to implement a third party assessment. The document Cradle to Cradle® Certification 
Program describes the certification is in detail and is available at EPEA’s web site. (MBDC 2008) 
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3.2 bluesign 
The vision of the bluesign system is to provide the textile industry with an independent system to 
improve sustainability of the supply chain of a brand, Figure 7. The bluesign system can be 
applied on the whole production chain including suppliers of components like dyes, yarns and 
additives, textile producers, brand companies and consumers. Both the products of the 
production chain and the final product can be certified, mentioned bluesign ® approved 
respective bluesign ® product. bluesign aims to guide the way to a successful and healthy future 
of the textile industry with low-pollutant textiles, an environmentally friendly production and 
resource productivity. The main idea is to tackle the problem at the root by identifying where in 
the process the problematic substances are added and then phase them out.  

 

 
Figure 7. bluesign is a sustainability tool for the textile industry. 

 
bluesign argue that many eco-labels only tell half of the truth because they primary evaluate the 
content of the textile and not the whole production chain. A significant share of the 
environmental problems occurs during the production of the fabric and additionally the 
occupational safety should be considered. “What sense is there in a piece of clothing which itself 
is free of dangerous chemical substances, but for which huge amounts of chemicals have been 
dumped directly into rivers during the dyeing process?”  
 
3.2.1 Principles 
The bluesign system is based on the five principles resource productivity, consumer safety, air 
emissions, water emissions and occupational health and safety. Resource productivity means 
producing high quality products but minimizing the use of energy, water and raw materials and 
reducing the environmental impact. Air emissions must be controlled by strict limits through the 
whole chain and can be reduced by awareness of emissions when choosing components and 
materials. To reach occupational health and safety guidelines are used but it is also important to 
look at the local conditions. The water emission principle states that the water leaving the 
production should be clean enough to enter the natural water cycle. One approach to obtain this 
is to be cautious when choosing which ingredients to use in the production. Consumer safety 
implies providing the customer with products that are safe to use and have been produced in a 
sustainable way.  
 
The criteria for the production chain are based on the concept of Best Available Technology 
(BAT). This concept implies that the company should use the best technological solution locally 
available. This means that the machines and the processes are optimized to reach their full 
potential. Another principle of BAT is that critical substances can be tolerated if a substitution 
will imply losses in functionality, quality or design. bluesign has a list of the chemicals they assess 
when certifying a unit called bluesign standard substances list (BSSL) presently including around 800 
substances and continuously updated. The exposure to human skin is the most important criteria 
but other criteria as oral and inhalative exposure are also considered.  
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The limits of the BSSL are defined for three different use ranges: 
 

A. Next to skin use and baby,  
B. Occasional skin contact and  
C. No skin contact.  

 
 
3.2.2 Tools 
bluesign cooperates with chemical suppliers, textile manufacturers, other productions sites and 
brands, Figure 8. There are specific criteria for each of these units, except for the brands, which 
describes what the company must fulfil regarding the five principles defined above to get their 
products certified. bluesign also provides a tool that makes it possible for a company to find a 
supplier with certified products. Three software applications are developed fulfilling the specific 
needs of each actor in the production chain.  

 

 
Figure 8. The bluesign system covers the whole production chain. 

 
The software made for the chemical and component suppliers is web-based and called bluetool.  
It provides information regarding evaluation of products and processes and helps the company 
to get their products bluesign ® approved. When a product is approved it is published in the 
bluefinder, which is a search engine used by the textile manufacturers. In the bluefinder all 
bluesign ® approved components and chemicals are listed. It makes it possible for the 
manufacturers to manage their input stream and provides them with the information necessary to 
mange their production according to the system. Also relevant and up-to-date information 
regarding environment, health and security is provided. The last tool is the blueguide, used by 
brand companies and retailers to find bluesign ® approved fabrics. The tool provides 
information about environment, work-related health and security but specific information 
regarding emissions for each certified product or supplier is not included. The cost of being a 
bluesign system partner is based on the revenue of the company. (bluesign 2012)  
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3.3 Eco Index 
The Eco Index is a sustainability tool developed by the Outdoor Industry Association to assess 
the environmental impact of individual products, Figure 9. The tool operates within seven lenses 
and six life cycle stages and is in its present form made to be an internal instrument and not to 
face customers. The seven lenses are Land use intensity, Water, Waste, Biodiversity, 
Chemistry/toxics: people, Chemistry/toxics: environment and Energy use & greenhouse gases 
emissions. The lifecycle stages are Materials, Packaging, Product manufacturing & assembly, 
Transport & distribution, Use & service and End of life. The Eco Index is modular and therefore 
the user can decide which stages of the lifecycle to include, which lenses to use and at which level 
of detail the assessment will be performed. This implies that all actors in the supply chain, from 
designers to raw material suppliers, can use Eco Index by selecting the parts that fulfil their 
purpose. 

 

 
Figure 9. Eco Index is a sustainability tool made by the Outdoor Industry Association.  

 
Other tools do not compete with Eco Index and will rather help to reach a better indicator score. 
Experts have been involved to evaluate several other existing certifications and incorporated 
these into the Eco Index as recommended third-party certifications for example C2C and 
bluesign. 
 
Eco Index consists of the three tools Environmental Guidelines, Environmental Indicators, with 
comparative scoring system, and Environmental Footprint Metrics. The three tools are based on the 
same lenses and lifecycle stages but have got different purposes and levels of complexity. In 
Figure 10 the tools, lifecycle stages and lenses are illustrated and it will be useful to go back to 
this picture when reading about the tools in the following text to understand the Eco Index. The 
guidelines do not require any previous knowledge within sustainability and will incite questions to 
make the company increase their knowledge about their environmental problems. The indicators 
and metrics require more knowledge and experience from the user and make it possible to 
measure the current situation and improvements made.  
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Figure 10. Life stages, the three tools of the Eco Index and the seven lenses.   

 
3.3.1 Environmental guidelines 
The guidelines are divided into the three types Product guidelines, which include guidelines for all six 
lifecycle stages, Design guidelines and Facilities guidelines. These are recommended as a starting point 
since they will help the company to initiate their environmental work. Each group of guidelines 
has got a number of sections, for example the Packaging guideline has got the sections Design to 
reduce material use, Design for reuse, Design for recyclability, Selection of packaging material 
and Chemical responsibility. Each section has got criteria that will help the company to make 
choices that will make the product more sustainable, Figure 11. When practising the guidelines it 
is important that the company apply them in a way that is suitable for their business. 

 

 
Figure 11. An example of a guideline for packaging. 
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3.3.2 Environmental indicators 
The second tool, indicators with comparative scoring, uses qualitative and quantitative 
parameters which make it possible to estimate the environmental impact of a product during the 
whole life cycle or at a specific stage. There are three types of indicators Product indicators, Facility 
systems indicators and Footprinting indicators. The Product indicators include all lifecycle stages except 
transport & distribution, while the Facility systems indicators and the Footprinting indicators only 
include the first three stages Materials, Packaging and Product manufacturing & assembly. Similar 
to the guidelines each indicator consists of a number of sections and these are almost the same as 
for the guidelines. The difference between the guideline and the indicator is that the indicator 
measures the performance of the product. Figure 12 shows the section Design to reduce material use 
within the Packaging indicators.  

 

 
Figure 12. The scoring of the category Design to reduce material use within the Packaging indicators. 

 
The chemical responsibility is assessed in the sub category of indicators called Materials and the 
method is to implement a Restricted Substance List (RSL). Some examples of existing lists that 
can be used are the RSL of the American Apparel and Footwear Association and Substitute It 
Now (SIN) List. Depending on how stringent regulations the RSL is based on the product get 
different scores, where a RSL based on the precautionary principle gets the highest score. The 
indicator also measures transparency and verification/certification, for example if the list is 
publicly available, internal audit systems and third part certification such as bluesign and MBDC. 
 
To employ the Facility systems indicators information from suppliers must be gathered. When 
collecting information about facilities producing material included in the product it is 
recommended to cover 95 % of the weight of the product. Regarding packaging and 
manufacturing it is recommended to at least collect information from the first level suppliers. 
The Footprinting indicators requires moderate to advanced knowledge and good cooperation with 
suppliers since they are based on metrics. The areas included are greenhouse gas, energy use, 
water withdrawal and waste. The tool gives the company information about their current 
performance and indicates weak points and strengths, which is a foundation for implementing 
improvements. 
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3.3.3 Environmental footprint metrics 
The indicators are based on the third tool, the Environmental Footprint Metrics. The purpose of this 
tool is to assess the environmental impacts during the whole lifecycle of a product but today the 
tool is not available for all lenses and lifecycle stages. The tool includes methodologies for 
measuring energy use, greenhouse gas emissions, water withdrawal and waste during the lifecycle 
stages Materials, Packaging and Product manufacturing & assembly. Eco Index recommends 
established methodologies to make these assessments. The energy and greenhouse gas 
assessment is based on PAS 2050: 2008– Specification for the assessment of the life cycle greenhouse gas 
emissions of goods and services and measures both quantities and sources. PAS is the abbreviation for 
Publicly Available Specifications, which are made by The British Standards Institution (BSI). 
Regarding the water withdrawal assessment selected sections of the ISO 14040 series Lifecycle 
Assessment Guidelines are recommended as guidance. This methodology includes both 
quantities and sources of water. Selected sections of the ISO 14040 series Lifecycle Assessment 
Guidelines are also recommended for the waste assessment combined with the Global Reporting 
Indicator (GRI) EN 22. This assessment includes quantity and disposal waste destination. (Eco 
Index) 
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4. Roadmap for Klättermusen’s products 
The purpose of the roadmap is to describe what it would imply for Klättermusen to certify their 
products. The reference products are introduced, the procedure and the forms are described, the 
implications for the products specified and finally unanswered questions are announced. 

4.1 The products 
Three products were chosen to be reference products when studying the C2C certification. The 
purpose was to choose products with potential to be certified but with different characteristics 
and consequently different challenges. The chosen products are a hoodie, a jacket and a pair of 
pants, Figure 13.  
 

 
Figure 13. The Kvaser hoodie, the Allgrön jacket and the Fenrir pants. 

 
The hoodie is called Kvaser and is made of organic cotton. It has got a front zipper, two zipped 
pockets and an adjustable hood. This garment was chosen because of its potential to become a 
biological nutrient since the cotton is organic. The jacket Allgrön consists mainly of a waterproof, 
three layer, stretch fabric made of recycled polyester. It has got an adjustable hood, a firm hood 
brim, soft fabric around the neck, reinforced lower arms, a front zipper, zipped pockets, 
ventilation zips, taped seams, compass, whistle, adjustable sleeve and lower hem. The interesting 
about this jacket was it’s potential because of the recycled fabric and it’s complexity because of 
the number of components. Finally the pants Fenrir were selected because they are made of a 
C2C certified propylene fabric, which should be an advantage when certifying them. These pants 
have got front pockets and back pockets, zipped leg pockets and a belt. 
 
The garments have both got similarities and differences. The principal differences are the main 
materials and the complexity of the products. When looking at the details a lot of similarities are 
found, both whole components and specific materials. The pants Fenrir will now be described in 
more detail go give a better picture of the product and compare it with the other two products. 
The components of the pants are shown in Figure 14.  
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Figure 14. The components of the Fenrir pants. To the right the inside of the pants is shown. 

 
The components are described with name and material in Table 2, also the colour is included to 
make it easier to identify the component at the picture. In the table abbreviations are used for the 
materials polypropylene (PP), polyamide (PA) and aluminium (Al). Regarding the labels the name, 
for example recycle label, describes the information written on the label. In this study only the 
material content of the labels is of importance and therefore the labels made of the same material 
has got the same number, but followed by different letters. The webbing tapes, D-ring with 
toggle and sewing threads has got the same numbers of the same reason. 
 

Table 2. List of components for the pants Fenrir. 

NO. Item Description NO. Item  Description 
1. Shell fabric Khaki, PP 10.b Sewing 

thread 
Grey, PP 

2. Woven fabric Grey, PP 11.a Year label White 
3. Mesh Grey, PP 11.b C/O label White 
4. Inter facing White 11.c RN label White 
5. YKK zipper Khaki 12.a Main label Black 
6. Button Grey 12.b  Wash label Black 
7.a Webbing tape Red/Grey, PA 12.c Recycle label Black 
7.b Webbing tape Red/Grey, PA 12.d Size label Black 
8.a D-ring Silver, Al 13. MFR label Black 
8.b D-ring toggle Red, Al 14. MFR label Black 
9. Embroidery Khaki/Blue, PP 15. Flag label Yellow/Blue 
10.a Sewing thread Khaki, PP    

 
Some of the components consists of several materials and each material contains a number of 
substances, which all must be assessed if the concentration is more than 0,01 %.  
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The Fenrir pants are available in three different colours; khaki, carbon and black. This means that 
there are two more shell fabrics and two more sewing threads for the shell fabric that must be 
assessed since they have different colorants.  
 
Kvaser contains about 15 components and is produced in two different colours and Allgrön is 
made of approximately 30 different components and is available in four colours.  

4.2 Procedure of the certification process 
If Klättermusen decides to certify a product the certification process starts with a project 
agreement with EPEA. Then a project proposal is made by EPEA including a price indication, 
based on the amount of components the specific product or product group is composed of. In 
Appendix 3 a chart describing the whole process is found. At the next step Klättermusen has to 
collect information about materials, reutilization, energy, water and social responsibilities. This 
information is reported in the forms Applicant Data Form, Supplier Data Form, Materials Appendix 
and Water Appendix and handed in to EPEA that makes a material assessment and a process 
evaluation. The reason for assessing every substance instead of having lists of forbidden 
substances is that every case is unique and the evaluation of the substances depends on the use 
scenario. If a component is used in several products it must be assessed for each of them since 
they might have different use scenarios. 
 
To gather this information is generally time-consuming since most of it must be received from 
suppliers several steps back in the supply chain. EPEA can certify a product in 6-8 weeks 
presupposed that all information is handed in. Normally the certification procedure takes much 
longer but it will totally depend on Klättermusen’s ability to gather the information needed from 
their suppliers. If a supplier are not willing to share confidential information of their recipes with 
Klättermusen EPEA will work with the suppliers directly. When the assessment is completed 
EPEA formulate the corresponding certification summary report. This report includes a review 
of how each substance has been assessed and recommendations to reach higher levels of 
certification in the different categories: material health, reutilization, water, energy and social 
responsibilities. The certification summary report will be handed over to the MBDC for auditing. 
After approval the certificate, which is valid one year, will be issued by the MBDC. There is a 
document called Cradle to Cradle® Certification Program that explains the process explicitly. This 
document can be found on the web site of EPEA. (EPEA 2012) (Pfau 2012) 
 
4.2.1 Cost 
The cost of the certification depends on the number of components since there is a cost per unit. 
There is also a fixed price of 6 000 € that covers the process evaluation, audit and certificate. The 
cost of each substance varies depending on the total number of components. The definition of a 
component in this context is each substance contained in the product. (EPEA 2012) 
 

• 500 € per component for a product that contains 1-10 components. 
• 400 € per component for a product that contains 11-25 components. 
• 300 € per component for a product that contains more than 25 components. 

 
4.2.2 Integration with other tools 
The possibility to take advantage of present certifications when certifying a product is limited to 
C2C certifications. If one component of the product is C2C certified the substances of this 
component does not have to be declared. Other certifications, like bluesign, do not change the 
certification process but will probably ease the process since some toxic substances have already 
been phased out and information about substances might already have been gathered. (Pfau 
2012) 
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4.3 Forms to hand in 
There are four forms related to the certification, Applicant Data Form, Supplier Data Form, Materials 
Appendix and Water Appendix. All of them are available at the web site of EPEA (EPEA 2012). 
Three of the documents must be handed in regardless the level the company is applying for while 
the Water Appendix is only needed for Gold and Platinum. All the substances that the garment 
contains must be reported which means that all suppliers must be requested to list their 
substances. This does not include the packaging and the tags or the substances used in the 
manufacturing processes. The requirements regarding Energy and Water only applies on the 
facility assembling the product with one exception; at the gold level all suppliers must report the 
energy needed at their site to produce the product including source of energy. Totally 50 % of 
this energy must be renewable. In the following sections the content of the forms is summarised 
to give an insight in what has to be handed in and hence the timescale. 
 
4.3.1 Applicant Data Form 
The Applicant Data Form is the main form that must handed in to certify a product. It includes the 
areas Materials, Material Reutilization, Energy, Water and Social Responsibility and the other 
three forms are referred to in this document. (EPEA 2012) 
 
1. Materials 
For Basic, Silver, Gold and Platinum 
All material ingredients of the product exceeding the 100 ppm limit must be identified except for 
some substances that must be reported regardless the amount. This information is reported in the 
Materials Appendix and the Supplier Data Form. 
 
A process flow diagram of the assembly process must be delivered, including mass balance 
information if possible. 
 
For Gold and Platinum 
All substances assessed as red must be phased out. 
 
If any substances have been assessed as red a written plan for the phase-out must be delivered. 
 
2. Material Reutilization 
For Basic, Silver, Gold and Platinum 
It must be reported if the product should be a part of the biological metabolism, the technical 
metabolism, or both. 
 
If it is a product containing both biological and technical nutrients it must be described how the 
parts are assembled and how they are marked to ease disassembly. For a technical product a 
description of how the product is designed to facilitate disassembly must be handed in. 
  
The percentage of the product that is recyclable, compostable, recycled respective rapidly 
renewable. 
 
An analytical testing of recycled plastics to characterize the chemical content. 
 
Guarantee that plans for post-use product recovery and material reutilization systems will be 
developed in the future, if not already existing. 
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For Gold and Platinum 
Hand in a well-defined plan for post-use product recovery and material reutilization systems 
including scope, timeline, budget and partners. 
 
For Platinum 
Hand in a documentation of the process for post-use product recovery and material reutilization 
systems. 
 
3. Energy 
For Basic, Silver, Gold and Platinum 
Specify how much energy is used to assemble the product, based on measurements of the 
production line or by allocation a proportional share of the total energy use. 
 
The percentage of energy produced from a renewable source (renewable energy certificates can 
be used) at the assembly facility. 
 
For Silver, Gold and Platinum 
Hand in the Template for an energy strategy or an own strategy if not all energy used at the assembly 
facility is renewable already. 
 
For Gold and Platinum 
At least 50 % of the energy used at the assembly facility must be renewable. 
 
For Platinum 
All suppliers must list the quantities needed at their site to manufacture the product.  Also the 
sources of the energy must be specified. The information is reported in the Supplier data form. 
 
100 % of the energy used in the assembly facility and at least 50 % of the energy used for the 
entire production must be renewable (renewable energy certificates can be used). 
 
4. Water 
For Silver, Gold and Platinum 
Hand in the Template on water principles or an own strategy. 
 
For Gold and Platinum 
Specify how much water is used to assemble the product, based on measurements of the 
production line or by allocation a proportional share of the total water use. 
 
Specify which water discharge law is applicable in the country. 
 
Hand in the Water Appendix. 
 
For Platinum 
Report innovative water conservation measures used in the assembling facilities. 
 
Describe implemented innovative projects for reclaiming, recycling or preserving the water 
quality in the assembling facilities. 
 
5. Social Responsibility 
For Silver, Gold and Platinum 
The social responsibility criteria applies for the assembly facility. 
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Hand in the Template for a declaration on social responsibility or an own corporate ethics/fair statement 
including labour practice criteria and corporate and personal ethics. 
 
Hand in a summary of improvements implemented to reach the social and ethical performance 
goals. 
 
For Gold and Platinum 
Describe the activities to implement third party assessment or internal assessment. 
 
For Platinum 
A third party assessment is implemented. 
 
Report if the suppliers have implemented goals for their ethical and social performance goals. 
 
4.3.2 Materials Appendix 
All materials/components contained in the product at a concentration of at least 100 ppm will be 
declared including their weight, function within the product, recycled content, rapidly renewable 
content, potential nutrient (technical or biological), ability to easy disassembling, supplier name 
and contact person. The definitions and requirements for recycled content, rapidly renewable 
content, potential nutrient is found in Materials Appendix. (EPEA 2012) 
 
4.3.3 Supplier Data Form 
Each supplier providing ingredients used in the product must fill in this form to declare all 
substances exceeding the 100 ppm limit including catalysts, dyes, colorants or residual monomers. 
The information to be reported is Chemical Abstracts Service (CAS) registry number (unique 
numerical identifiers for chemical elements), concentration/concentration range (0-1%, 1-5%, 5-
15%, 15-50%, 50%+), function within the material, supplier name and contact person. (EPEA 
2012) 
 
4.3.4 Water Appendix 
For Gold and Platinum 
To be reported only for the facility where the finished product is assembled. 
 

• Sources: Specify the water sources (municipal supply, ground water, surface water, 
reclaimed and other) and the annual amounts. 

 
• Storage: Declare the volumes of water in storage facilities in at the start and at the end of 

the year. 
 

• Use: Report the categories of water use and volumes. 
 

• Discharges: Report the discharges, types and volumes. 
 
Finally the categories above should be balanced to find out if there is a remainder, which imply 
that either water has been consumed, leaking or evaporating or there is a measurement error. 
(EPEA 2012)  
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4.4 Implications for the products 
All of Klättermusen’s products contain numerous components and hence a lot of substances. 
Additionally the minor parts are often the critical ones according to Jenny Pfau at EPEA. A large 
amount of components and substances makes the certification process more complicated and 
time-consuming. The reason for this is primary that the substances must be assessed, but also in 
other parts of the certification the workload is increased. For example the process flow diagram 
of the assembly as well as the plan for disassembly and reutilization of materials process will be 
more complex.  
 
The timescale to certify a product will depend on the complexity of the product and 
Klättermusen’s relationship with its suppliers and the suppliers’ ability and motivation to provide 
the information needed. The cost of the certification depends on the number of substances since 
there is a price for each substance besides the fixed price, see chapter 4.2.1. Jenny Pfau guesses 
that each component of the pants Fenrir could consist of ten substances and since the number of 
components is 15 there will be around 150 substances to analyse which results in the following 
estimated certification cost. 
 
10 * 500 € + 15 * 400 € + 125 * 300 € + 6000 € = 54 500 € 
 
If comparing the three reference products Kvaser, Allgrön and Fenrir some main differences are 
found. Kvaser contains both biological and technical nutrients, which infers that there must be a 
description of how the parts are assembled and how they are marked to ease disassembly. Allgrön 
is made of recycled polyester, which is positive in the recycling perspective, but means that an 
analytical testing of the recycled plastic must be made to characterize the chemical content. 
Additionally Allgrön is a complex product with many components and a three-layer shell fabric, 
which could make disassembling and reutilization difficult. Fenrir has, in contrast to the others, 
got an advantage since the shell fabric is C2C certified and therefore do not have to be assessed. 
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5. Assessment 
This assessment was made to find alternative ways to practise C2C, to identify weak points of the 
C2C certification and to compare C2C certification with other tools. It is based on interviews 
held with Jenny Pfau working at EPEA, Stefan Schlosser working at bluesign and three persons 
with different professions approaching sustainability in their work, Kjersti Kviseth, Magnus 
Hedenmark and Richard Blume.  
 
Kjersti Kviseth is a product designer and runs her own company, 2025 Design, which is a 
consulting company focusing on design and sustainability. Previously she worked with design and 
sustainability at the Norwegian furniture company HÅG. She has been practising C2C for more 
than ten years, which makes her one of the most experienced designers in Scandinavia within the 
field. Kjersti is also official representative for EPEA and the C2C concept. Magnus Hedenmark 
is an environmental chemist and works with sustainability management at Coresource, a company 
supporting other companies in implementing a controlled product lifecycle. Magnus is an opinion 
former in the field chemistry and sustainability and a former chairman of the Swedish 
organization Cradlenet. Richard Blume is working at The Natural Step a non-for-profit 
organization working with sustainability through education, advisory work and research. Richard 
Blume has also made an assessment of the C2C certification using the principles of The Natural 
Step as a reference. 

5.1 Alternative ways to practise C2C 
If Klättermusen should work with C2C depends on their goals and priorities but also on their 
available resources expressed in time and budget according to Jenny Pfau, EPEA. The strategy of 
the company will also determine the importance of the certification. C2C can be seen as a frame 
and a vision and does not exclude other sustainability tools like LCA and Eco-Index. 
 
There are some alternative ways to work with C2C according to EPEA. The company can start 
by making a screening of a product or a product group to get an idea of which issues they have to 
deal with. The difference between a screening and the certification process is that the screening 
only includes the material assessment to find substances that should be phased out. The purpose 
is to gain knowledge about the problematic substances of the product to be able to make a plan 
describing how to improve the product. It will be advantageous to choose a product that has got 
a lot of similarities with other products to make it possible to apply the knowledge and 
improvements to a larger extent. 
 
C2C do not have any guidelines so if there is a need these must be constructed by the company. 
This can be done by certifying or screening a product and use the gained knowledge to create 
guidelines and questionnaires that can be applied when designing similar products in the future. 
 
Another possible way to implement C2C is to start with a workshop involving representatives 
from EPEA and from the company. The workshop can vary from a half day up to two days and 
has the purpose to educate the employees in C2C at the same time as EPEA get to know the 
company. In this way a good foundation is made and a roadmap for future C2C work can be 
formed. A workshop could also be carried out to form guidelines for the company. (Pfau 2012) 
 
During her working life Kjersti Kviseth has found two different ways to practise C2C at a 
company. Either the management of the company must be visionary, adopt the C2C concept and 
steer the company in this direction, which is called the top-down strategy.  The other method is 
to develop one or a few products according to C2C to create a good example and let the concept 
spread in the company, the bottom-up strategy.  
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When working with C2C Kjersti Kviseth’s first step is always to make an assessment to know 
what you have and the second is to make an individual plan for the company. Because of this 
C2C is often perceived as complicated by companies that often prefer premade guidelines instead 
of forming their own methodology. An important thing when working with C2C is to engage the 
suppliers, which worked out fine at HÅG since they were important to their suppliers. HÅG also 
invited their suppliers to inform and educate them, which was a successful strategy. (Kviseth 
2012) 
 
Both Magnus Hedenmark and Richard Blume are sustainability practitioners who use the open 
source Framework for Strategic Sustainable Development promoted by the international NGO, 
The Natural Step. Using this science-based strategic framework makes it possible for the 
company to understand and define sustainability. Since the C2C philosophy is aligned with this 
approach the C2C certification can be used in compliment with the Framework for Strategic 
Sustainable Development. The framework consists of four system conditions for sustainability 
and the procedure is divided into four steps, A, B, C and D. The four system conditions are 
developed from the following actions that will destroy the system and hence lead to an 
unsustainable world. These are: 
 

1. Systematic increase of concentrations of the substances extracted from the Earth’s crust. 

2. Systematic increase of concentrations of the substances produced by society. 

3. Systematic increase of degradation by physical means. 

4. People are subject to conditions that systematically undermine their capacity to meet their 
needs. 

 
Subsequently these actions must be avoided to reach sustainability and the first step, A, in the 
method is to be aware of these conditions, Figure 15. The second step, B, is to analyse the 
present status of the product from a sustainability perspective. The Natural Step has a tool called 
Sustainability Life Cycle Assessment, SLCA, which is based on the four system conditions and 
gives a strategic overview of social and ecological sustainability. In the next step, C, a product 
vision is made with the four system conditions in mind to find out what the product would look 
like if it was sustainable. Finally backcasting, D, is made to find a path from the present to the 
sustainable vision and this is when sustainability tools are used, C2C for example.   

 

 
Figure 15. According to Richard and Magnus C2C should be used in a larger framework. (Towards 2060 2012) 
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The reason for not using C2C solitary is that C2C does not include all of the content of the four 
system conditions for sustainability and therefore C2C do not alone necessary imply 
sustainability. It is also fundamental to have a vision to be able to make choices that are strategic 
in a long-term perspective. Every company have to make their own strategy and therefore it is 
important for the company to know the weaknesses of every tool and not depend on a single 
tool. (Blume 2012) (Hedenmark 2012) 
 
There are some companies in Sweden within the textile industry practising C2C, for example 
Bonkeli and Matilda Wendelboe. Jeppe Dyberg Larsen at Bonkeli was contacted to find out more 
about how they practise C2C. Their strategy is to cooperate with other companies to find and 
buy C2C certified fabric for their clothes. To get as close as possible to C2C they do not add 
anything but the sewing thread. This solution makes it possible to market that the cloth is made 
of C2C certified fabric, but the garment it self is not certified. 

5.2 Weak points of the C2C certification 
To find the weak points of the C2C certification interviews were carried out with people 
practising C2C in their job and a scientific article was studied. 
  
5.2.1 Based on interviews 
The drawbacks of the C2C certification found by people practising C2C at their job will here be 
presented. 
 
Kjersti Kviseth has not used the certification since she finds it time-consuming, bureaucratic and 
expensive. Instead she uses the C2C vision as guidelines when designing products. (Kviseth 2012) 
 
According to Magnus Hedenmark the certifying organisations are not transparent enough since 
he has experienced that sometimes they do not want to share information regarding their 
assessments. Evaluating chemicals is a complicated process since there are a lot of parameters 
affecting the result, for example selecting appropriate levels of proof, dealing with uncertainties 
and data gaps. Therefore it is very important that the assessments are transparent and public. 
Another problem is that the certification checks every singe substance instead of setting the 
agenda from a baseline and start with more cost-effective low hanging fruits. (Hedenmark 2012) 
 
Richard Blume has made an assessment of the C2C certification using the principles of The 
Natural Step as a reference. By investigating which parts of the four system conditions for 
sustainability the C2C certification fulfils he mapped its strengths and weaknesses. According to 
this assessment the C2C certification covers approximately half of the content included in the 
four system conditions. For example The Natural Step wants to use dematerialization as a 
strategy to decrease the use of manmade substances. To do this they encourage resource 
productivity and less waste while the C2C certification only promotes less waste.  Another 
example is that the C2C certification does not include land use, which is of great importance for 
the physical degradation. (Blume 2012) 
 
5.2.2 Based on a scientific study 
In the study Cradle to Cradle and LCA – is there a Conflict? the authors A. Bjørn and M. Z. 
Hauschild tries to find the differences between the established method LCA and new thinking 
C2C concept. They also discuss weather C2C necessarily leads to sustainable development. 
 
One of the main differences between C2C and LCA is that C2C does only consider the quality of 
energy and not the quantity. This is a strong point of criticism of C2C since the climate change is 
a big problem and the use of fossil fuels will not end within the foreseeable future.  
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When not including the quantity of energy the negative impacts from transports and recycling 
systems might exceed the benefits of closing the loops. Additionally C2C do not declare which 
alternative to choose for a material that could be either be recycled or composted, for example 
paper, although the energy use could differ a lot. Another weakness of C2C regarding energy is 
that the ecosystems and the economy do not have the same limiting factors for growth there is a 
risk that imitating nature do not lead to sustainable development. In nature nutrients are often 
the limiting factor for growth and not energy why many organisms uses energy inefficiently. In 
the economy both nutrients and energy are limiting factors why nature is not a good model to 
reach sustainability from an energy perspective.  Another problem is the renewable energy 
certificates that can be used when certifying a product. For example in Denmark there is a 
surplus of energy certificates implying that buying certificates increases the profit of the utility 
companies and the marginal electricity will still be produced from coal.  
 
Recycling is an important part of the C2C concept and to make it possible it is necessary to 
design products with materials that are possible to recycle and to disassemble. Here a conflict 
exists between optimising a product to be energy efficient during the use phase and the material 
selection. For example composite materials lower the energy consumption but make the recycling 
more complicated. According to LCA studies the energy demand during the use phase is 
responsible for a big share of the environmental impacts caused by the product. For clothes the 
use phase is responsible for up to 80 % of the total energy consumption due to laundering. 
Therefore there is a focus on minimizing the energy use during the use phase today but this could 
be hindered if practising C2C. 
 
Based on the fact that fossil fuels will not be phased out the coming years it is concluded that 
practising C2C alone could lead to unsustainable products. But C2C have the strength that it 
gives a new perspective of sustainability inspires people to redesign and create sustainable 
products. It would be beneficial to combine C2C with LCA to make find the best option among 
alternative solutions and assure that the new products are not sub-optimised.  For example 
compare the benefit of recycling a material with an increased energy use during the use phase. 
(Bjørn and Hauschild 2011) 

5.3 Comparison with two other tools 
The sustainability tools bluesign and Eco Index were studied and compared to the C2C 
certification to find their weaknesses and strengths and thereby find out if these tools are 
compatible. Note that it is the C2C certification that will be compared and not the C2C vision. 
The studied and compared aspects were mainly: 
 

• Which steps of the lifecycle the tools include 
• Which impact categories the tools include 
• Level of detail of the assessments 

 
Also the following aspects were compared: 
 

• Purpose of the tools 
• Procedure to use the tools 
• Workload 
• Required knowledge and experience 
• Cost 
• Credibility 
• Transparency 
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In the first parts of the comparison the study Wool in Life Cycle Assessments and Design Tools made 
by Kjersti Kviseth has been used as reference when choosing the lifecycle stages and impact 
categories.  
 
5.3.1 Lifecycle stages 
The lifecycle was divided into nine stages based on the scenario of a textile product, Figure 16. In 
the picture it is marked which steps the three tools includes but bot to which extent. I was found 
that the Eco Index includes the whole cycle while the C2C certification and bluesign focuses on 
the production facilities and use. The difference between the C2C certification and bluesign is 
that the C2C certification also considers the End of life/Recycling stage. 
 

 
Figure 16. Illustrating which lifecycle steps each tool includes. 

 
5.3.2 Impact categories 
The second comparison describes which impact categories the tools covers, but it does not show 
during which life cycle steps the impacts are considered or on which level of detail the impacts 
are assessed, Table 3.   
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Table 3. Describing which impact categories each tool includes. 

 
 
5.3.3 Level of detail 
The comparisons above regarding lifecycle stages and impact categories gives an idea of what the 
tools include but they do not show the level of detail. To make a comparison of the tools on a 
higher level of detail a study was made to describe the impacts assessed at each lifecycle stage. To 
make the comparison criteria documents for each tool was studied and summarized. C2C is 
based on the certification forms, Applicant Data Form, Supplier Data Form, Materials Appendix and 
Water Appendix, which can be accessed at the web site of EPEA (EPEA 2012). bluesign is based 
on the documents bluesign standard, bluesign standard substance list and the criteria for the supply 
chain; bluesign criteria for textile manufacturers, bluesign criteria for production sites and bluesign criteria for 
chemical suppliers that can be accessed at the web site of bluesign (bluesign 2012). Additionally an 
interview was carried out with Klättermusen’s contact at bluesign Stefan Schlosser (Schlosser 
2012). Eco Index is based on the documents describing the Indicators and Footprint Metrics, which 
can be downloaded from the web site of Eco Index (Eco Index 2012). For the stage Concept 
design/Innovation also the Guidelines from the Eco Index are included. The reason for leaving 
out the Guidelines in the other stages is that they are similar to the Indicators. At the following 
pages Figure 17 gives a general description of the tools at each lifecycle step. 
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Figure 17. A general description of the impacts assessed by each tool in every stage of the lifecycle.  

(Continues on next pages.) 
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Figure 17. (continued) A general description of the impacts assessed by each tool in every stage of the lifecycle. 
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Figure 17. (continued) A general description of the impacts assessed by each tool in every stage of the lifecycle. 
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Figure 17. (continued) A general description of the impacts assessed by each tool in every stage of the lifecycle. 

 
It is possible to compare the tools from an even more detailed level where the implication of 
each impact category is declared at every stage. For example the C2C certification includes energy 
source and quantity at the lifecycle stage Manufacturing garment but it does not say if the energy 
use must be decreased to a specific level of if a share of the energy must be renewable. This level 
will not be included in this study except for a comparison of chemicals since this is central both 
in the C2C certification and bluesign.  
 
Eco Index includes chemicals in the Materials Indicator by recommending the implementation of 
a Restricted Substance List (RSL). Depending on how stringent regulations the RSL is based on 
the product get different scores, where a RSL based on the precautionary principle gets the 
highest score. The indicator also measures transparency and verification/certification, for 
example if the list is publicly available, internal audit systems and third part certification such as 
bluesign and MBDC. Bluesign have made their own RSL called bluesign standard substance list 
(BSSL), presently including around 800 substances and continuously updated with new 
substances. The list applies both on chemicals included in the products and in the production. 
bluesign has also included specific limits for the three different use ranges Next to skin, 
Occasional skin contact and No skin contact. In the C2C certification all substances included in 
the product at a concentration higher than 0,01 % are assessed from the use scenario of the 
specific product. Additionally there are a list of substances that will be assessed regardless the 
concentration. Chemicals in the production are not included in the C2C certification. 
 
5.3.4 Other aspects 
The theory chapter is the basis for the comparison of the remaining aspects which are purpose of 
the tools, procedure to use the tools, workload, required knowledge and experience, cost, 
credibility and transparency. The purpose of the C2C certification is to help companies from any 
area to approach the C2C vision, with a focus on chemicals and reutilization. bluesign aims to 
guide the way to a successful and healthy future of the textile industry with low-pollutant textiles, 
an environmentally friendly production and resource productivity. The objectives of Eco Index is 
to provide companies with a tool that supports them in developing more sustainable outdoor 
products and increasing their knowledge and experience within sustainability. 
 
The procedure of C2C certification implies a cooperation with EPEA, who makes the 
assessments, and that the company must collect a lot of information from their suppliers. Since 
bluesign cooperates with companies at all levels the brand can choose a supplier producing 
bluesign certified products. When using Eco Index the company can choose which parts to use 
depending on their purpose. Since this is not a cooperation with an external organisation 
information must be gathered by the company and the required sustainability and environment 
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knowledge must exist in the company. Furthermore no third-part assessment or certification is 
available and therefore the credibility is low and the tool should only be used internally. 
 
The different procedures of the tools imply different workloads and costs. The workload of the 
C2C certification is high because gathering information from suppliers tends to be time 
consuming. The workload gives an internal cost and additionally the certification cost is high, 
including material assessments, process evaluation, audit and certificate. The workload when 
using bluesign is minor but there is a cost, which depends on the revenue of the company, for the 
bluesign system partnership. The workload and cost of using the Eco Index depends totally on 
the application. The tool can be applied for one or several lifecycle stages and at different levels 
of detail. But since the company must do everything by them selves it can easily become time-
consuming and therefore costly. 
 
Also the transparency is different for the tools depending on the organisations and procedure. 
The C2C certification assesses the substances from a use scenario and criteria for human and 
environmental toxicity while bluesign’s substance list BSSL is publicly available. When EPEA has 
assessed the materials they will present it in a summary report but if some of the suppliers do not 
want to share their recipe with the brand the information will not be available for the brand. 
bluesign provides some information about environment, work-related health and security in the 
blueguide but not any specific information regarding emissions for each certified product and 
supplier. Eco Index is totally transparent for the company since there is no third-part involved. 
But there could be a problem for the company to gather the information they need since the 
suppliers might not want to share it. 
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6. Discussion 
The purpose of this thesis was to study the C2C certification to make a basis for discussing if 
C2C is a good tool for Klättermusen to make their products more sustainable.  

6.1 Advantages and drawbacks of the C2C certification 
C2C has got a positive approach to sustainability where the possibilities and not the problems are 
in focus. Instead of being more efficient and minimizing the problems things are remade to work 
in a sustainable way with no need of downsizing. The strongest part of the certification is that it 
provides a tool to develop safe products from a chemical perspective and to establish a system 
for material reutilization. The certification also promotes water conservation measures. Another 
advantage of the certification is the possibility to use it for marketing purposes. 
 
The main weakness is the lack of systems perspective. Since the certification does not cover the 
whole system there is a risk that an action that is an improvement according to the certification 
could cause environmental problems that exceeds the benefits. One reason for not reaching a 
systems perspective is that that the quantity of energy is not assessed which could lead to a sub-
optimization since the world presently does not rely only on current solar income. The energy 
demand during the use phase is not considered but could be responsible for a considerable share 
of the environmental impacts. For clothes the use phase is responsible for up to 80 % of the total 
energy consumption due to laundering. Another reason for not reaching a systems perspective is 
that the environmental problems at the facilities producing fabrics and components are not 
considered. In these facilities either water use, energy use or substances used in the 
manufacturing process are included in the certification. In a bigger perspective it might be of 
greater importance to deal with water consumption at the fabric production than to phase out a 
substance that is contained in a button at a concentration of 0,02 %. To discuss questions like 
this a broader platform than the certification must be used. Another problem found is the lack of 
design guidelines. If Klättermusen wants to design a new product according to the C2C vision 
they have to make a prototype first to have something to analyse. This is a hard way to go since it 
means design a product at random and then try to correct it instead of doing it properly from the 
start. Finally both cost and workload are big and especially for a small company as Klättermusen 
it is a lot of resources.  

6.2 Compatibility with other tools 
Eco Index is a tool that generally has good compatibility since the user can adjust the tool 
depending on the purpose. Eco Index covers the whole lifecycle and some impact categories that 
C2C certification does not handle and therefore these parts can be selected to complement the 
C2C certification. For example the life cycle stages packaging and distribution and the impact 
categories waste and material efficiency could be assessed using Eco Indicator. An advantage of 
using the Eco Index is that it has guidelines and can be used to evaluate design choices, for 
example comparing materials. In the Eco Index C2C is referred to as a recommended third-party 
certification that will give the assessed product a higher score, which is a good prerequisite for 
combining the tools. It is important to note the difference between the tools when it comes to 
credibility. The C2C certification can be used for marketing while the Eco Index only can be used 
internally. A disadvantage of combining the tools is that both require a lot of work to gather 
information about the processes. 
 
The C2C certification and bluesign cover mainly the same lifecycle stages but less than half of the 
impact categories are the same. Consequently the tools have different priorities and this could 
make them contradictive in some questions. The compatibility between the C2C certification and 
bluesign is also poorer since both are standards and cannot be adjusted to fit each other. But the 
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tools also complement each other since they have different strengths. bluesign focus on the 
production chain and includes more criteria for the production facilities than the C2C 
certification. bluesign is also a less time consuming and less costly way to work with sustainability 
within the production chain. The transparency of bluesign is better than of the C2C certification 
since they for example have a publicly available substance list. The strengths of the C2C 
certification is above all the end of life stage but also the chemical use since it is assessed for the 
specific use scenario. Another difference between the tools is their approach. C2C is more 
innovative and want companies to change the way they are doing things to get a positive impact 
on humans and ecosystems. bluesign focus on efficiency by helping companies to increase their 
resource productivity and by implementing the concept vest available technology (BAT). If 
Klättermusen has an interest in combining C2C and bluesign they should consider to use some of 
the other ways to practise C2C that could make it easier to make the tools complement each 
other. Primarily the part of the certification called Material Reutilization could be interesting to 
implement to complement bluesign. 

6.3 Recommendation 
Before applying the certification it is important to know if this is the area within sustainability 
that Klättermusen wants to put its efforts into. It is possible that there exist other environmental 
problems, that this certification does not cover, that have a higher priority. The products must be 
analysed from a holistic perspective to make priorities and then the right tools can be chosen to 
reach these goals. One possible way to do this is to use the Framework for Strategic Sustainable 
Development, promoted by The Natural Step.  
 
To know which tools to use it will also be important to have some knowledge about the 
characteristics of the tools regarding which lifecycle stages and impact categories they cover. Also 
other factors like purpose, procedure, workload, required knowledge and experience, cost, 
credibility, transparency and compatibility are important to consider when choosing a tool. Since 
the certification probably would be too costly and time consuming also the screening and the 
possibility to use components that are already certified should be considered when choosing tool. 
Another reason for not using the certification to practise C2C is the poor compatibility with 
bluesign, which Klättermusen already use. To find a working procedure for C2C that suits 
Klättermusen a workshop could be held with EPEA to make a strategy. A suggestion is that 
Klättermusen continue to apply bluesign and complements it with parts of interest from C2C and 
Eco Index. For example the Material Reutilization could be applied from the C2C certification 
and the Guidelines and other lifecycle stages from the Eco Index that bluesign does not cover, 
but this choice should depend on the future vision.  
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Appendix 1 – Certification criteria summary matrix 
 
 
 

1(1) 
 

 
More information about the procedure is found in the document Cradle to cradle certification program, which can be 
found at the website of EPEA. (EPEA 2012) 
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9 Certification Criteria Summary Matrix 
 
 

CRADLE TO CRADLE CERTIFICATIONCM CRITERIA 
Basic Silver Gold Platinum

1.0 Materials
All material ingredients identified (down to the 100 ppm level) x x x x
Defined as biological or technical nutrient x x x x
All materials assessed based on their intended use and impact on Human/Environmental Health 
according to the following criteria:
Human Health:                                   Environmental Health:
Carcinogenicity                                    Fish Toxicity
Endocrine Disruption                           Algae Toxicity
Mutagenicity                                        Daphnia Toxicity
Reproductive Toxicity                          Persistence/Biodegradation
Teratogenicity                                      Bioaccumulation
Acute Toxicity                                      Ozone Depletion/Climatic Relevance
Chronic Toxicity                                   Material Class Criteria:
Irritation                                               Content of Organohalogens
Sensitization                                        Content of Heavy Metals

x x x x

Strategy developed to optimize all remaining problematic ingredients/materials x x
Product formulation optimized (i.e., all problematic inputs replaced/phased out) x x
No wood sourced from endangered forests x x
Meets Cradle to Cradle emission standards x x
All wood is FSC certified x
Contains at least 25% GREEN assessed components x
2.0 Material Reutilization/Design for Environment
Defined the appropriate cycle (i.e., Technical or Biological) for the product and developing a plan 
for product recovery and reutilization x x x x
Well defined plan (including scope and budget) for developing the logistics and recovery systems 
for this class of product x x
Recovering, remanufacturing or recycling the product into new product of equal or higher value x
Product has been designed/manufactured for the technical or biological cycle and has a 
nutrient (re)utilization score >= 50 x x x
Product has been designed/manufactured for the technical or biological cycle and has a 
nutrient (re)utilization score >= 65 x x
Product has been designed/manufactured for the technical or biological cycle and has a 
nutrient (re)utilization score >= 80 x
3.0 Energy 
Characterized energy use and source(s) for product manufacture/assembly x x x x
Developed strategy for using current solar income for product manufacture/assembly x x x
Using 50% current solar income for product final manufacture/assembly x x
Using 50% current solar income for entire product x
4.0 Water
Created or adopted water stewardship principles/guidelines x x x
Characterized water flows associated with product manufacture x x
Implemented water conservation measures x
Implemented innovative measures to improve quality of water discharges x
5.0 Social Responsibility
Publicly available corporate ethics and fair labor statement(s), adopted across entire company x x x
Identified third party assessment system and begun to collect data for that system x x
Acceptable third party social responsibility assessment, accreditation, or certification x
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At the website of MBDC also the documents Restricted chemicals, Banned chemicals and Testing requirements and 
procedures are found. (MBDC 2012) 

 



Appendix 3 – The C2C certification process 
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More information about the procedure is found in the document The cradle to cradle certification program – Certification of 
products, which can be found at the website of EPEA. (EPEA 2012) 


