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1. Introduction
Nowadays there is a lot of waste produced. There are for instance large food packaging waste flows.
These waste flows have a large environmental impact on the world society and the global
ecosystems. That is why this waste flows should be reduced and removed.
That food packaging waste flows and other waste flows are a problem is visible in the following facts.
3.2 million tonnes of the annually 26 million tonnes of household waste produced is packaging. And
in the industry there is each year about 150 million tonnes of packaging waste (Greendustries, 10-062013).
Another fact is that United States inhabitants throw away 2.5 million plastic bottles every hour on
average. It is also remarkable that less than 3 per cent of these 2.5 million is recycled. More
generally, less than 1 per cent of the billions of plastic bags used each year around the world will be
recycled. Furthermore, the majority of these plastic bags is only used once (Greendustries, 10-062013).
Food supply chains are a major source of the waste problem due to food packaging waste as well as
residual waste. That is why a contribution to solve the problem should be found in these supply
chains. Waste can be produced in all stages of the food supply chain, from production to household
consumption. Food supply chains should be re-organised in using reverse logistics and using a waste
management system to remove these waste streams. Reverse logistics is focusing on a cost-effective
logistics network of raw materials from end-user to the beginning of the supply chain (Rogers and
Tibben-Lembke, 1999a) (Rogers and Tibben-Lembke, 1999b).
Waste management systems and reverse logistics can be built on the Cradle-to-Cradle approach.
Waste management systems are about the total management of waste, from collecting and
distributing to processing and monitoring waste materials. Reverse logistics is about the take back of
products or waste after the life period, to recycle them. The Cradle-to-Cradle approach is an
approach introduced by Michael Braungart and William McDonough. In 2002 these founders of the
Cradle-to-Cradle approach launched their first book about the approach and how to achieve this
approach in an organization. The Cradle-to-Cradle approach has gained interest in especially
European, Chinese and United States’ industries. These are very diversified industries, like carpets
but also cosmetics and shoes (Braungart and McDonough, 2009). And the approach is gaining more
and more interest in other industries. There are already some innovative ideas for eco-friendly food
packaging by using the Cradle-to-Cradle approach. An example is “Be Green Packaging”, a company
that produces food packaging and consumer packaging produced by using the Cradle-to-Cradle
approach (Be Green Packaging, 12-06-2013).

McDonough and Braungart decided also to develop a certification system for analysing whether
products are “Cradle-to-Cradle proof”. The Cradle-to-Cradle approach is focusing on a process of zero
waste, in which cycles are introduced to use materials and nutrients again in new production
processes in which these materials and nutrients will be up-cycled (Braungart and McDonough,
2009). In this way waste stream do not exist in supply chains anymore. This is included in the Cradleto-Cradle principle “Waste equals Food”. To create the process of using waste as materials and
nutrients for new products, the supply chain should go focus on how to implement this Cradle-toCradle process. Implementing the Cradle-to-Cradle approach can lead to a major change in the
supply chain, and this change can have consequences for the management of supply chains.
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Contracts could be made between actors in the chain to implement waste management and reverse
logistics and to regulate the change needed. Contracts between the actors in the supply chain could
be a solution for getting a Cradle-to-Cradle supply chain management.
Environmental contracts between the supply chain actors could be introduced. Environmental
contracts are in this thesis defined as: “contracts (or agreements) in the supply chain which are based
on preventing or managing human impacts on natural resources. This could be contracts about how
to become Cradle-to-Cradle and reduce waste flows as a supply chain.” This can be contracts
between two actors in the supply chain, but this can also be contracts which are intended for the
whole supply chain. A specific type of contracting is Performance-based contracting which is focusing
on a change of ownership. Customers do no longer buy a product, but buy only the service of the
product. These contracting types will be discussed later on in this thesis.
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2. Research design
In this bachelor thesis there will be given answers on the main research question and several subquestions which are related to the use of contracts to develop waste management and reverse
logistics, from the Cradle-to-Cradle point of view. To be able to give an answer on these questions,
literature research will be used.

2.1 Research questions
The main research question of this Bachelor thesis is: How should bilateral contracts and contracts at
supply chain level be organized in food supply chains in such a way it supports the Cradle-to-Cradle
approach with its waste management and reverse logistics?
Sub questions to come to an answer on this main research question are:
-

How can waste management and reverse logistics lead to a more Cradle-to-Cradle supply
chain?
o What is the Cradle-to-Cradle approach?
o How are waste management and reverse logistics related to the Cradle-to-Cradle
approach?

-

What kind of contracts between actors in the supply chain support the implementation of
systems of waste management and reverse logistics?
o What are specific characteristics of contracts in the food supply chain?
o What could be the role of a 3rd party service provider, involved in these contracts?
o What content-related aspects should environmental contracts contain?
o How can performance contracts contribute to the design of environmental
contracts ?

-

How can these contracts be implemented in the food supply chains?
o What will change in the relationships between the actors in the supply chain?
o What circumstances should be created in the supply chain to implement these
contracts?

2.2 Goal of research
How can contracts in supply chains contribute to the implementation of waste management and
reverse logistics in food supply chains, using a Cradle-to-Cradle approach.

2.3 Definition of concepts
There are some concepts in this bachelor thesis that should be defined to make them clear. In the list
below you can find the definition of these concepts.
Cradle-to-Cradle approach: a design for production systems to let nutrients circulate in the biological
and technical metabolisms. The nutrients will be used again in another production process, leading
to a non-existence of waste. It is an industry perspective to protect and enrich eco-systems. The
approach embraces three principles, namely “waste equals food”, “use renewable energy” and
“celebrate diversity”.
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Waste management: is the total management of waste. It consists of collecting, distributing and
processing waste materials. But also the disposal and monitoring of waste materials. Waste
management is used to reduce the environmental impact.
Reverse logistics: Products that will be taken back during their ‘life period’ due to for instance a recall or a defect. But reverse logistics also, and mainly, mean the return of products or packaging after
use or their ‘life period’ which will lead to for instance recycling.
Contract: an agreement between two or more parties or actors to create one or more statutory
appointments between them.
Environmental contract: contracts (or agreements) in the supply chain which are based on
preventing or managing human impacts on natural resources. This could be contracts about how to
become Cradle-to-Cradle and reduce waste flows as a supply chain.
Bilateral contract: a contract between two or more parties or actors in which all the parties make a
promise to the others.
Contract at supply chain level: a contract between more than two parties or actors. It will be a
contract for all parties or actors. It can also be a contract with an actor from outside the supply chain,
for instance a governmental agreement.
Performance contract: a leasing agreement between producer and user. The user leases a product
instead of really owning it. The producer stays responsible for the product and/or material and is
therefore also responsible to take the product back into the metabolisms after its lifespan.
3rd party service provider: an organisation engaged by a company or a supply chain to provide
services (e.g. logistics) for and in the name of the company or supply chain.
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3. Waste management and reverse logistics by using the Cradle-toCradle approach
The implementation of the Cradle-to-Cradle approach can be achieved by designing a specific waste
management system and reverse logistics. The research question that will be answered in this
section is: “How can waste management and reverse logistics lead to a more Cradle to Cradle supply
chain?” This question will be answered on the basis of two sub questions, namely: “What is the
Cradle to Cradle approach?” and “How are waste management and reverse logistics related to the
Cradle to Cradle approach?”

3.1 The Cradle-to-Cradle approach
The Cradle-to-Cradle approach is a new way of thinking when designing production systems that can
solve conflicts between economic and environmental factors (McDonough et al., 2003).Cradle-toCradle is about being eco-effective as a company instead of being eco-efficient. Eco-effectiveness is
characterised as “being good” and eco-efficiency as “being less bad”. The goal of eco-efficiency is to
reduce the ecological impact of production systems. Eco-efficiency is used as solution in the short
run, but it is not sufficient for achieving economic and environmental goals (Braungart et al., 2007).
To really provide a long term solution on the imbalance between economics, equity and ecology,
eco-effectiveness is needed and this approach is implemented in the Cradle-to-Cradle approach.
Eco-effectiveness suggests a conversion of products and their related materials, which will lead to a
better fit of ecological systems and economic growth. It is different from eco-efficiency by not
focusing on minimizing the flows of materials and waste. It focuses on generating Cradle-to-Cradle
cycles that enable materials to be maintained as resources and be up-cycled over time, instead of a
downcycling recycling. Eco-efficiency is about minimizing the environmental impact, but ecoeffectiveness is focusing on a non-existence of waste in the first place by using the Cradle-to-Cradle
principle “Waste equals Food” and its related biological and technical metabolisms. The biological
cycle is a system which brings biological nutrients like textiles or biodegradable plastics, via
degradation, back into the production process. The technical metabolism is focusing on bringing
technical materials, like parts from a machine, back in the production process. The aim is to maintain
the material quality of these materials that has been used before (Braungart et al, 2007). The
biological and technical metabolisms will be described in more detail later on in this section.
A company that uses the eco-efficiency principle is for instance Trimo. This is a company which
develops solutions for roofs, steel buildings and constructions and containers, but also sound and
insulation systems. These kind of products can have a high environmental impact, so that is why
Trimo wants to reduce this environmental impact. Trimo reduces the environmental impact by
reducing energy and material usage in the production, but they also want to reduce their CO2
emissions. In 2010 Trimo reached a reduction of 26 per cent in the municipal waste. In their business
case it is all focused on words as “reduce” and “decrease” the environmental impact, which are
words that typically fit in the eco-efficiency principle (Henriksen et al., 2012)
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An example of a company that uses the eco-effectiveness principle is Desso, which is a Dutch
manufacturer of carpets for home and commercial use, and artificial grass for sports. The company is
acting in a Cradle-to-Cradle way since 2007. The company states that they act in a way where there
is no material waste at all, because everything can be reused due to technical and biological cycles.
The objective of Desso is to make products which materials will be fully made into new products
after use, so no waste will be left (Bach, 2011).This is a typical example of eco-effectiveness because
the words “no waste” are used instead of “reducing waste”.

To implement the Cradle-to-Cradle approach in a company, it is useful for a company to first
implement a sustainable business strategy. The better fit between ecological systems and long-term
economic growth can be established by implementing the concept of the “Triple Top Line” into
companies (Braungart et al., 2007).
Using the “Triple Top Line” will contribute to production systems with products that focus on nature
and cultural and social aspects, next to generating economic growth (McDonough and Braungart,
2002).
The “Triple Top Line” strategy is focusing on a triangular relationship between economic growth,
environmental protection and social equity. It is not only a focus on the three different aspects which
could be in conflict, but the “Triple Top Line” approach shows that those three are in a close
relationship together and that each decision about design has an impact on those three aspects. In
figure 3.1 all the possible relationships between the three aspects are visible. The focus can be totally
on “equity-equity” for instance, but to integrate all aspects it is more likely that there will be a focus
on a triangle with all three aspects in it. The goal is to maximize value of all the three aspects by
intelligent design of a product (McDonough and Braungart, 2002).

Figure 3.1 Triangular relationship Triple Top Line
(McDonough and Braungart, 2002 (pg 254))

Creating a sustainable production system by using the “Triple Top Line” approach, leads to a total
new strategy for the whole company. Its perception of quality of products and processes will change
and this will lead to a change in the business strategy .
Most companies use the concept of “Triple Bottom Line”. This is a concept which is also focusing on
the three success criteria economic, ecological, and social or the so-called “people, planet, profit
approach”. It has become a kind of fashion to implement it in a company, because it shows that a
company is focusing also on the ecological aspect (Sarkar et al., 2009). But the “Triple Bottom Line”
approach is related to being eco-efficient, because companies want to minimize its environmental
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impact and reduce it to a bottom line standard. This is again an example of “being less good”
(McDonough and Braungart, 2002). So the main difference between “Triple Bottom Line” and “Triple
Top line” is that “Triple Bottom Line” is focusing on eco-efficiency, which has been mentioned earlier
has to do with words as “reduce or decrease waste”. The “Triple Top Line” is focused on ecoeffectiveness, which means that in this business model the company thinks about how to create zero
waste when launching a production process (McDonough and Braungart, 2002).
There are three general principles related to the Cradle-to-Cradle approach which should be
implemented in production processes of companies, according to Braungart and McDonough
(Braungart and McDonough, 2009 page 104-110).
The first principle is “Waste equals Food” which has already been mentioned. This is not particularly
focused on “food”, but can also be applied on other products. Waste from a company can be seen as
“food” or “nutrient” for another company or actor in the supply chain. The two metabolisms can be
used for the transformation from waste into a nutrient. The principle “Waste equals Food” indicates
that the focus is not on minimizing waste as indicated by the aspect of eco-efficiency. The focus
should be on a principle that has to be implemented from the very beginning on the understanding
that waste does not exist. The waste does act as nutrient for another actor. To make sure that all
waste could be used as nutrient, products should be designed in such a Cradle-to-Cradle way, that
avoids “monstrous hybrids”. These are materials which cannot go back to the metabolisms
(Braungart and McDonough, 2009 page 99). Cradle-to-Cradle starts from an intention that no waste
exist, by new designing. This can be done by intelligent design of products, packaging and production
processes, which use for instance renewable energy. The understanding that waste does not exist is
based on the system of two existing metabolisms, the biological and the technical metabolism.
These metabolisms are visible in the figure below.

Figure 3.2: Biological and Technical metabolisms
(Sustainable Brands, 2013)

The biological metabolism consists of biodegradable products and biological nutrients that are
designed to return back to the biological cycle which is focused on degradation. The technical
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metabolism consists of technical nutrients which are designed to return back to the technical cycle.
The technical metabolism is a more industrial cycle where disassembly plays a major role. These
nutrients have to be separated from biological nutrients and can be up-cycled.

The case of the implementation of Cradle-to-Cradle design into the company of Herman Miller is a
good example of how the Cradle-to-Cradle approach can be implemented. Herman Miller is a big and
important American company which is a leader of residential and office furniture and workplace
design. Herman Miller focuses on being eco-effective instead of being eco-efficient. The company
wants to up-cycle its materials that have been used in the furniture objects.
Herman Miller has designed some Cradle-to-Cradle products like the “Mira Chair”. This is the first
product which is designed under a Cradle-to-Cradle protocol. The company uses no toxically plastics
or PVC in its Cradle-to-Cradle products and designs products in such a way that they are easy to
disassemble. Only materials which are sustainable and meet the Cradle-to-Cradle criteria are used.
The company makes a clear distinction between the biological and technical nutrient cycle. They use
biodegradable materials as biological nutrient. And Herman Miller uses PVC or Nylon 6 as recyclable
technical nutrients. But implementing Cradle-to-Cradle design also changed the business itself.
Employees had to be trained on the new design type and the concept of Cradle-to-Cradle design (Lee
and Bony, 2009).

Röhner Textil, is a Swiss textile manufacturer, which also starts using the Cradle-to-Cradle approach.
The company designed a biodegradable upholstery textile without toxic dyes and chemicals. This
innovation means a re-design of the company. The company designed together with DesignTex a
fabric which would be “safe enough to be eaten”. It means that it will not be harmful for people who
breath it in and also not for ecological systems after its disposal. The fabric would become a
biological nutrient, which nourishes nature. This is a good example of the principle of “Waste equals
Food”, where the “food” is replaced by textile. The introduction of the fabric led to a major revenue
and it reduced Röhner’s waste disposal costs because the company did not have to pay anymore for
the burning process. Also Röhner’s overall production costs declined, because the company did not
have to filter dyes and chemicals anymore ( Rohner Textiles, 2013).

The second principle is “Celebrate diversity”. The Cradle-to-Cradle approach focuses on positive
aspects of production systems. It is also in favour of diversity; not only biodiversity. The Cradle-toCradle approach is also in favour of diversity of culture, the place of production like local food and it
is also in favour of for instance good working conditions and fair prices (Braungart and McDonough,
2009 page 119).
The third principle is about “use renewable energy”. This means that energy used in production
processes and distribution could be used again by upcyling. But renewable energy is also about
inexhaustible energy, for instance wind or sun energy. This principle focuses most on the ecology
aspect (Braungart and McDonough, 2009 page 132). The carpet company Desso is a company which
is also focusing on using renewable energy in its production process. It has installed more than
23,000 square meters of solar panels and Desso also invests in wind turbines and biomass
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fermentation to produce bio gas and geothermal energy (Crainer, 2012).
In the cases of companies described above, the companies are mainly focused on closing the loop
and using metabolisms for up-cycling. But there are also companies who are valuing and introducing
all three principles; one of them is Trigema.

Trigema is a large German manufacturer of textiles and clothing. The company introduced Cradle-toCradle certified shirts and even complete product lines. The Cradle-to-Cradle products are only a
small percentages of the company’s total sales yet, but in the long term Trigema wants to become a
fully Cradle-to-Cradle company.
Trigema values also local community values, uses renewable energy and puts effort in waterrecycling. The company values the principle “Celebrate diversity” also by guaranteeing jobs to all
children of its current employees after the children finished their education.
The company is still looking for a way to close the loop and create metabolisms for the fibres used
(Henriksen et al., 2012).

The Cradle-to-Cradle approach could be related to the three aspects of the “Triple Top Line”, because
the Cradle-to-Cradle approach is related to the aspect “ecology”. Cradle-to-Cradle processes and
products should be created to contribute and lead to the important aspect of the Cradle-to-Cradle
approach, namely that waste does not exist. The Cradle-to-Cradle approach can also be used in food
supply chains, which this thesis is focusing on. The approach can be used for biodegradable food
packaging. The end consumer can bring these biodegradable packages back in the biological
metabolism. By using the metabolisms, the packaging can be up-cycled to a new product. But the
Cradle-to-Cradle approach can also be implemented in other stages in the food supply chain. In the
production process the Cradle-to-Cradle approach can be used for instance for residual waste and
by-products. These waste products can be brought in the biological and technical metabolisms, to be
up-cycled into new products. The Cradle-to-Cradle approach can also be implemented as using
renewable energy or wind or sun energy for the machines in the production process. Also in the
logistics and distribution Cradle-to-Cradle principles can be implemented; biogas can be used for
instance.
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3.2 How are waste management and reverse logistics related to the Cradle
to Cradle approach?
Waste management and reverse logistics are two concepts which are closely related to each other.
The Cradle-to-Cradle principle is based upon these two concepts. Waste management and reverse
logistics will be first explained and after that the relation with the Cradle-to-Cradle approach will be
made.
3.2.1 Waste management
Food packaging waste flows are a major problem nowadays in the whole food sector. The big issue is
how to remove these waste flows and also who has to remove them. The packaging should be
recovered efficient and therefore a good waste management system has to be developed.
The actual recovery rates in 2008 of food packaging (29% of total annual amount) were much lower
than the potential recovery rates (64% of total annual amount). This deficit of food packaging
recovery can be caused by non-working waste management practices or a failing solid waste
infrastructure (Aarnio and Hämäläinen, 2008). In figure 3.3 the total packaging waste generation in
the food industry is visible. Packaging waste is generated in all steps of the food supply chain. In most
cases a major type of waste is transport packaging waste and sales packaging waste. At household
level, there is the packaging waste of the product itself that the consumer has consumed.

Figure. 3.3. Packaging waste generation in the food industry (Aarnio and Hämäläinen, 2008).

To manage these waste flows, all kind of management systems have been developed. One of them is
Municipal Solid Waste Management (MSWM) which indicates that models look at the relationships
between the factors in the waste management system, instead of looking at each factor as individual
factor. This means that you look at waste management in a whole supply chain instead of addressing
waste per actor in the supply chain. MSWM was mainly used a few years ago, but is more and more
replaced by new waste management systems. It is replaced because waste management systems
also have to look at waste per actor in the supply chain. The MSWM model was also only focusing on
minimizing costs, so the economic perspective, and did not take social factors into account. The
current waste management systems should focus more on these social factors. An addition is also
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that MSWM models were focusing on minimizing waste, and not preventing it. So MSWM models act
out of an eco-efficiency vision instead of the preferred eco-effectiveness view of the Cradle-to-Cradle
approach (Morrissey and Browne, 2004).
The current waste management methods can be divided into three main groups. The first ones are
waste management methods based on cost-benefit analysis. The second group is focusing on Life
Cycle Assessment(LCA) and the third group is based on a multi-criteria technique. LCA is the most
common used system when waste management is related to environmental issues and the Cradle-toCradle approach. It focuses on the environmental impact through the product life of a product. It
distinguishes all stages in the supply chain and determines the environmental impact of these
different stages. But LCA is not the optimal solution to manage waste, because it is only focusing on
the environmental issues and not enough on social and market aspects. LCA is therefore is not
complete for a total waste management. To manage the waste flows different kind of tools can be
used and combined to deal with the total waste problem (Morrissey and Browne, 2004).
The article of Morrissey and Browne (2004), describes that current waste models, like LCA, are
needed to deal with the waste management in the food supply chains and that the packaging waste
should be tackled in different stages of the supply chain according to the LCA.
From the view of Cradle-to-Cradle design, waste management is different. The Cradle-to-Cradle
approach wants to tackle the packaging waste in the beginning so no waste management methods
are needed. In Cradle-to-Cradle design biological and technical cycles are developed in such a way
that used materials will not lead to waste, but that these materials are fully used again.
A non-existence of food packaging waste can be created by introducing biodegradable packaging.
This kind of packaging is based on natural raw materials which can be used again in the biological
metabolism (Davis and Song, 2006). This means that the food packaging comes into the biological
cycle due to sorting at consumer level but also sorting packaging waste at industry level. Due to the
biodegradable packaging, the materials that remain after the usage of the packaging can be used in
the biological cycle to be the resources for new packaging or other products.
There are some companies who produce biodegradable packaging, but the number of companies
which introduces this new way of packaging is still limited. The companies who produce
biodegradable packaging are listed on the website of McDonough Braungart Design Chemistry
(MBDC), which is a global sustainability consulting firm owned by the co-authors of the Cradle-toCradle approach. Examples of companies who are already producing biodegradable packaging are
“Be Green Packaging” and “NatureWorks, LLC” (MBDC Client List, 2013). Be Green Packaging is a
tree-free, environmental friendly, compostable packaging producer with Cradle-to-Cradle
certification. The packages are for the food and consumer packaging industry. Due to the composting
the materials of the packaging can be used as a new biological nutrient and can be used for
producing new products.
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A case example of a company with a Cradle-to-Cradle waste management system is Van Gansewinkel
(Henriksen et al., 2012). This company is a waste management company which focuses on making
energy and products based on waste materials. It works with the two metabolisms which up-cycle
nutrients into new products. Van Gansewinkel wants to re-use waste materials in closed loops. This
can be achieved by agreements and partnerships with other companies to coordinate the production
cycles, by extracting the waste materials from waste products by disassembling and by producing
new products from these recycled waste materials.
From this case example it is visible that Cradle-to-Cradle does not always have to be focused on only
biodegradable packaging. Van Gansewinkel uses waste as resources for new products. If the
materials of the waste are not suitable for this up-cycling to new products, the waste can be used as
fuel for waste-energy centres. In these centres waste will be transformed into sustainable energy,
namely heath and electricity.

3.2.2 Reverse logistics
Reverse logistics is a specific system of waste management. It “manages” waste flows by using closed
loops and the recycling of waste materials. You could say that reverse logistics is already a kind of
solution of waste management in a Cradle-to-Cradle way. Where waste management is focusing on
how to manage the waste streams from all kind of views, reverse logistics is focusing on the logistics
of the waste streams from the end consumer back into the supply chain.
There are many definitions of what reverse logistics actually is and how it should be used in supply
chains. According to Rogers and Tibben-Lembke (1999a), reverse logistics is: “the process of planning,
implementing and controlling the efficient, cost-effective flow of raw materials, in-process inventory,
finished goods and related information from the point of consumption to the point of origin for the
purpose of recapturing or creating value or for proper disposal” (Rogers and Tibben-Lembke, 1999a)
(Rogers and Tibben-Lembke, 1999b). Shortly said, it is the opposite of forward logistics, which means
that products will be taken back during their ‘life period’ due to for instance a re-call or a defect. But
reverse logistics also and mainly means the return of products or packaging after use or their ‘life
period’ which will lead to recycling. Recycling often means downcycling of products, which will lead
to a decrease in the quality of products or materials. By implementing the Cradle-to-Cradle
approach, this downcycling method will be converted into a system of up-cycling. This means that
products or materials contain a good quality and will be fully used for new products. Downcycling
and loss of value with recycling is what is called eco-efficiency instead of eco-effectiveness, which
means it is “being less bad” instead of “being good” (Braungart et al., 2007). So downcycling is what
is usually meant with recycling products. But the materials lose value of quality every time you
recycle them. With up-cycling, the materials are recycled in a way in which they do not lose value in a
next product, but have the same or a higher value or quality in a next use.
Reverse logistics is a form of a take- back system of products, packaging and services which is
expensive and that is a reason why there are many companies who do not focus on reverse logistics.
But actually they do want to implement a more sustainable production system (Klausner and
Hendrickson, 2000). It is a challenge to work with reverse logistics in such a way it is profitable for a
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company.
Herman Miller implemented a kind of take-back system. The recycling of the “Mira Chair” is done by
a take-back system. The company mentioned three ways to collect the chairs and usable materials,
namely: collect the chairs by themselves, collection by retailers or collection by a 3rd party service
provider from outside the supply chain. They all give some advantages and disadvantages, where
disadvantages are mostly in terms of costs for for instance a logistics department (Lee and Bony,
2009).
An issue of the take-back system is about who has to take the products back. Is it the responsibility of
the consumer, retailer or processing company? This is a question that raises every time and is mostly
a point of discussion. This discussion and negative sides lead to a slow increase of take-back systems
used by companies, because the collection of the used products or packaging will entail extra costs.
Reverse logistics is an important element in the Cradle-to-Cradle approach, because Cradle-to-Cradle
is about “Waste equals Food” which means that waste will be removed by implementing the
biological and technical metabolisms. The Cradle-to-Cradle approach mentions that with intelligent
design of products, packaging and services, these products and their related materials can feed these
two metabolisms by using these products and materials for new products (Braungart and
McDonough, 2009 page 104). This indicates that these metabolisms work with a reverse logistics
approach, because it is mentioned that products and materials are the source for new products and
materials when they are inside the metabolisms. The approach of these two metabolisms is a very
specific kind of reverse logistics.
Some examples have already been mentioned, for instance Herman Miller, Röhner Textil and Van
Gansewinkel, which are developing such a take-back system and introducing metabolisms for upcycling nutrients and materials.
There is also an example of a big marketing take-back system in the fashion industry. Hennes &
Mauritz (H&M), which is a Swedish multinational retail-clothing company, launched a new concept of
“H&M conscious” in which the company focuses on garment collection. The idea is to reduce textile
waste flows by customers bringing back their clothes if they do not want or need it anymore. H&M
makes the collecting attractive to customers by providing a discount-voucher for their next purchase
at H&M. The collected clothes will be hand-sorted and turned into materials for new products. The
“H&M conscious” campaign is a big marketing campaign on which H&M focuses a lot, because it
gives customers insight in the vision of H&M to reduce the environmental impact of textiles (Widmer
and Okara, 2012).

Reverse logistics is a special form of waste management which is often used as take-back system to
collect the products and up-cycle them in the metabolisms which are mentioned in the Cradle-toCradle principle “Waste equals Food”.
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3.3 How can waste management and reverse logistics lead to a more Cradle
to Cradle supply chain?
This sub question can be answered by combining the subjects in the sections 3.1 and 3.2.
As mentioned before, waste management and reverse logistics can both contribute to a more Cradleto-Cradle supply chain. Reverse logistics can be seen as a form of waste management which could be
related to the Cradle-to-Cradle approach. The focus of these two systems is on the take-back system
of collecting products and up-cycling them to make useful materials for new products. This is all
about the “Waste equals Food” principle, which is the most important and most common principle of
the Cradle-to-Cradle approach. In the figure below waste management, reverse logistics and Cradleto-Cradle design and their relations are visible.

Green Supply Chain Management
(green design)

Cradle-toCradle
approach

Other
environmental
issues

Waste
management

Reverse
logistics

Up-cycling

Renewable
energy

Biological and
technical
metabolisms
Figure 3.4: Relationship between Cradle-to-Cradle, waste management and reverse logistics

In figure 3.4, the Cradle-to-Cradle approach is part of the aspect “Green Supply Chain Management”.
This kind of supply chain management is a more general concept which focuses on the integration of
environmental thinking into supply chain management. This means that they focus on product
design, material sourcing, but also manufacturing processes and transport in an environmental way.
The Cradle-to-Cradle approach is one aspect of the various environmental issues that ‘’Green Supply
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Chain Management” could address.
An aspect also related to Green Supply Chain Management is end-of-life management, which could
be the process of waste management and reverse logistics (Srivastava, 2007). These two systems
could be related to “Green Supply Chain Management” via the Cradle-to-Cradle approach.
“Waste equals Food” is the most important principle of the Cradle-to-Cradle approach. That is why
waste management is directly related to the Cradle-to-Cradle approach in figure 3.4. The waste
management system related to the Cradle-to-Cradle approach is based on zero waste. This means
that waste management consists of an approach in which waste does not occur. This zero waste
approach can be realised by using reverse logistics besides the design of Cradle-to-Cradle products
and the avoiding of “monstrous hybrids” . As mentioned before, reverse logistics can be seen as a
specific system of waste management. It “manages” waste flows by using closed loops and the
recycling of waste materials. Where waste management is focusing on how to manage the waste
streams from all kind of views, reverse logistics is focusing on the logistics of the waste streams from
the end consumer back into the supply chain. When using the Cradle-to-Cradle approach, reverse
logistics means that you bring the materials of used products back to the first stage of the supply
chain. The Cradle-to-Cradle approach is focusing on up-cycling these materials via the biological and
technical metabolisms. The materials will be separated into biological and technical nutrients and will
be up-cycled to new Cradle-to-Cradle products.
Reverse logistics can also be related to another principle of the Cradle-to-Cradle approach, namely
“Using renewable energy”. In the Cradle-to-Cradle process, which is using reverse logistics,
renewable energy can be used in distribution, but also in the production process of new Cradle-toCradle products.
There are only a few companies, like Trigema, who also pay attention to the other Cradle-to-Cradle
principles, namely “use renewable energy” and “celebrate diversity”. Cradle-to-Cradle design is more
and more known by companies. In general, companies will start with performing according the most
important principle, which is “Waste equals Food”. After the implementation of that principle, the
companies might focus more on the other two principles of the Cradle-to-Cradle approach. These
two principles are more in-house principles that are less visible to consumers and society, so it is
understandable that these principles will be adjusted later in the process. Renewable energy will be
used in the production process or distribution, so the end consumer will not see this principle back
in the end product. Celebrate diversity could me focused on the employees inside companies, for
instance good working conditions and diverse cultures. So that principle is also not visible in the end
product. Waste management and reverse logistics will have little input in achieving these two
principles, because those systems are mainly focusing on the principle “Waste equals Food”. The
example of Van Gansewinkel gives an exception on that. The company uses waste materials to
develop energy.
“Waste equals Food” is the most important principle, which is also the principle that can be visible
for others then the actors involved, namely for consumers and society. Because of this importance
and overt visibility of the principle, waste management and reverse logistics can have a major impact
on the whole supply chain becoming Cradle-to-Cradle. Waste management systems and reverse
logistics will have an impact on the whole chain and its coordination, so collaboration and
communication are needed to let these systems work. All actors in the supply chain should have the
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same vision on becoming Cradle-to-Cradle. This shared vision and coordination can be implemented
by implementing contracts between actors in the supply chain or using a 3rd party service provider.
This can involve bilateral contracts or contracts which will be valid in the whole supply chain. These
partnerships and contracts will be discussed in the next section.
Concluding, waste management and reverse logistics are closely related to the Cradle-to-Cradle
approach when focusing on the principle “Waste equals Food”. Waste management is in the context
of Cradle-to-Cradle focusing on zero waste in which reverse logistics could be used to bring used
materials back in the supply chain via the biological and technical metabolisms. The materials will be
up-cycled in these metabolisms and used as new products, which will lead to zero waste.
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4. Environmental contracting
In this section the characteristics of contracts will be applied on environmental contracts. This
sections provides an answer on the research question: “What kind of contracts between actors in the
supply chains support the implementation of systems of waste management and reverse logistics?”.
There are four sub questions which help to provide an answer on the research question, namely:
o
o
o
o

What are specific characteristics of contracts in the food supply chain?
What could be the role of a 3rd party service provider, involved in these contracts?
What content-related aspects should environmental contracts contain?
How can performance contracts contribute to the design of environmental
contracts?

These sub questions will be answered during this section.

4.1 Characteristics of contracts in the food supply chain
4.1.1 Vertical coordination
Supply chains, and especially agri-food chains in the western countries, develop more and more in a
closer vertical coordination. Reasons for this increasing vertical coordination can for instance be
environmental pressures and changing consumer preferences. These changes in consumer
preferences could lead to new kind of products and/or niche products, like Cradle-to-Cradle products
(Young and Hobbs, 2002). To create this Cradle-to-Cradle approach, all actors in the chain should
work closely together to implement this new idea in the supply chain.
Closer vertical coordination could imply a rise in contracting and an increase in importance of supply
chain relationships.
Coordination could be an important aspect in contracts, when these contracts focus on managing
supply chain relationships. Contracts can facilitate the coordination of production and minimize the
costs of risk and uncertainty by sharing risk (Bogetoft and Olesen, 2002). Due to environmental
contracts in supply chains or between actors in the supply chain (bilateral contracts), actors can
share the risk of introducing new concepts. New concepts could be reverse logistics and waste
management by using a Cradle-to-Cradle approach. By contracting, the actors can coordinate each
other to work on implementing these new concepts and enforce the agreements. This coordination
can also be performed by a 3rd party service provider which looks over all the actors in the supply
chain.
Coordination mechanisms can be used to introduce and maintain this coordination in the supply
chain. There are four types of coordination mechanisms which are showed in figure 4.1.
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Figure 4.1: Coordination mechanisms (Slangen et al., 2008).

In the “invisible hand”, price is chosen as coordination mechanism. This can be used in a free market
system. A free market could contain aspects like perfect information, competition and little room for
opportunism.
The “handbook” group is more focused on using rules, directives and safeguards as coordination
mechanism.
The “visible hand” group is a coordination mechanism which focuses on hierarchy. So by having a
strong hierarchy or authority in a company or supply chain, coordination can be increased.
The “handshake” group uses mutual adjustment, common values and norms as coordination
mechanisms in a company or supply chain. Due to these common values and norms, everyone in the
company or supply chain acts by following the same norms and behaviour. Using the same norms
and behaviour could lead to a better coordination between the actors in a supply chain. Mutual
adjustment gives attention to coordination by horizontal communication in an informal way (Slangen
et al., 2008).
These coordination mechanisms could be used as directives for the content of contracts and
therefore also for the environmental contracts which are mentioned in this Bachelor thesis. In
environmental contracting it can be important that the actors involved have the same vision on the
importance of environmental issues and systems like waste management and reverse logistics. The
coordination mechanisms that could be used are therefore common values and norms, but also rules
and directives for the expected quality of waste management and reverse logistics. So environmental
contracts will contain many agreements and regulation about how to become Cradle-to-Cradle and
the content of these contracts should be focused on creating a shared vision or values. In the
conclusion of this Bachelor thesis the coordination mechanisms will be related to different kind of
environmental contracts.
The coordination mechanisms mentioned in figure 4.1 could lead to more coordination. This
coordination is more generally needed to increase the profitability in a supply chain and also the
competitive advantage the supply chain can have on other actors in a specific industry.
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Vertical coordination can also lead to improvements in production and distribution chains and could
also lead to more product innovations, due to shared information and a shared vision on the market
( Hendrikse, 2003). For instance introducing Cradle-to-Cradle products (as product innovation) can be
done more easily when there is a closer coordination in the supply chain. This closer coordination
could lead to a good communication network in which can be communicated what is expected from
the actors. Due to the closer coordination, actors can also discuss together what can be the best way
to implement this new approach.
Vertical coordination can only improve the supply chain actions if all actors in the chain are cooperating in sharing information. The actors should also take into account the impact of their actions
on other actors in the supply chain. Achieving this coordination is not easy, because actors in the
supply chain could have conflicting interests or want to maximize their own profits (Chopra and
Meindl, 2013).
Close vertical coordination can be achieved by contracts between actors in the supply chain or by
introducing contracts for a whole supply chain. In these contracts agreements can be made between
two or more actors in the supply chain. In this way the actors have to follow these agreements and
regulations, which will lead to a coordination between the actors involved in the contract.
4.1.2 Kind of contract
Vertical coordination and partnerships among actors in supply chains are increasing in the food
industry. Food producers have the possibility to cooperate with other actors who buy their food
products. Food producers decide in which vertical linked partnerships they want to join. For them it
is beneficial to be a partner of a large food processing or retailing company, because they can have a
secure supply to a processor or retailer to which they can deliver much. This partnership can be
based on short informal agreements, but it could also be contracts for the long term (e.g. 5 years). In
these kind of contracts specific regulations and agreements can be made (Young and Hobbs, 2002).
Contract design has changed from traditional, also called conventional, contracts into modern or
neoclassical contracts. Conventional contracts are still used, but the challenge would be to convert
these contracts into modern contracts (Artz and Brush, 2000). Conventional contracts are about a
contract between actors in a bargaining situation in which each actor involved, expects the other
actors to follow the contract. All actors involved demand for the same kind of regulations mentioned
in a contract, like a price regulation or quality regulation (Peyton Young, 1998). But the conventional
contract can be incomplete or unusable in specific cases and more aspects have become important in
contract design. The modern, also called neo-liberal, contract is a kind of contracting which takes
more factors into account, like coordination and motivation. Modern contracting is not focusing only
on for instance price agreements, but this kind of contracts are also focused on relationships and the
motivation to participate in a contracting agreement. In the table below a list of ten rules of thumb
is visible, which rules can be seen as requirements or guidelines for the content of modern contracts.

22

Table 4.1: Ten rules of thumb for modern contracting (Bogetoft and Olesen, 2002).

This table shows ten aspects which could be used in modern contracting. These ten rules of thumb
can be divided into three sub aspects which are important in modern contracting, namely coordination, motivation and transaction costs. So there should be focus on coordination in an
organisation or a whole supply chain, motivation of actors and employees involved and the reduction
of transaction costs.
4.1.3 Contract theories
Theories are useful to design and also understand contracts, because these theories can be used as
model to design a contract. One of the contracting theories is the principal-agent theory. This theory
provides incentive schemes when an actor(agent) acts in relation with another actor(principal)
(Andersson and Nilsson, 2009). The principal is the actor who has not all the resources needed for his
actions and performances. This actor needs another actor who can deliver these resources, this is the
agent. The theory can be seen as a form of delegation, from the principal to the agent (Braun and
Guston, 2003).
A contract between these two actors can be created if both contracting actors agree to perform
activities that can affect the other actor. To come to this contract, motivation is needed from both
actors. Motivation is in every contract design situation a crucial requirement to let a contract
succeed. All actors involved in a contract should have individual interests in line with the common
interests of the contract. All actors should want to collaborate and maintain this collaboration in the
future. Also long term investments could be made which will benefit to the partnership (Andersson
and Nilsson, 2009).
But in relationships related to the principal-agent theory, it could occur that the agent is ‘cheating’
on the principal because the agent may have an information advantage. It could also be that the
agent has more power over the principal, because the principal needs the agent. The principal will
not be sure if the agent does everything possible to fulfil the tasks delegated from the principal,
which is also known as moral hazard. Another problem for the principal could be that he does not
have enough information and knowledge about the expertise and skills of the possible agents. This
could lead to a situation in which the principal cannot find the best agent for fulfilling his tasks; this
is called adverse selection. Agents can withhold this information from the principal to get the job, so
they withhold negative information (Braun and Guston, 2003).
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Another theory that can be used to understand and implement contracts is the Transaction Cost
Economics approach. This theory is based on accounting the cost of outsourcing, including
transaction costs which could be contracting costs and coordination costs. The idea is to find a
governance form aimed at getting the lowest transaction cost possible every time a company makes
a transaction with another company. Shortly said, it are the costs associated with an exchange
between two (or more) actors. Transaction cost could consist of founding, monitoring and improving
the contract. But transaction costs could also be about the cost of managing and maintaining the
relationship with the other actor involved and the cost of the transaction itself (van Weele, 2010).
The level of transaction costs depends on three factors, namely the frequency of the transaction,
uncertainty internal and external the company involved and the asset specificity of investments
which are related to the transaction. Frequency of the transaction relates to the decrease of total
transaction costs when exchanges occur more frequent between the actors involved. The decrease
of transaction cost could occur because less new things should be prepared for a following
transaction and the actors know each other already. The second factor about uncertainty relates to
the fact that the higher uncertainties are, the more freedom a supplier wants in performing to the
other actor and the less fixed prices he wants to secure because uncertainties can occur every time.
The actor does not want to be closely related to the other actor, because there could be
uncertainties of risks. So it could be more safe, to be more independent of other actors. These
demands lead to higher transaction cost.
The final factor is about the asset specificity of investments related to the transaction. This asset
specificity also impacts the level of transaction cost, because the investments that are made may be
specifically introduced for a particular transaction. Asset specificity is about whether an investment
made to support a specific transaction has higher value to that specific transaction then that the
investment would have in another transaction. The assets are specialized to a specific exchange and
could lose value when the assets are used for other purposes (Roodhooft and Warlop, 1999).
There could be uncertainties which could form a risk for the maintenance of the transaction. It could
also be that only one actor should do this costly investment for the transaction, which increases his
transaction costs. The more expensive these investments are, the higher the transaction cost will be
(van Weele, 2010).
So the Transaction Cost Economics approach can give a good insight in how much a transaction will
cost for a particular actor.
4.1.4 Complete and incomplete contracts
When designing a contract, many aspects should be taken into account. If one aspect is missing it will
lead to a suboptimal solution. A contract should have a goal and sub-goals. So a clear goal hierarchy
is needed to let the contract work in the right way (Andersson and Nilsson, 2009).
A complete contract has some characteristics. This contract would provide a solution for any case or
problem in a clear way. A complete contract would also include specifics on how to control the effort
every actor is putting into the contract (Reimer, 2006). A complete contract would also be developed
under a situation of perfect information, in which a contract should provide all information of all the
actions the different actors perform (Hueth et al., 1999).
An incomplete contract is missing some relevant variables that should actually be in the contract.
These contracts can still be developed and used, because you will always have bounded rationality
with which you should deal. Bounded rationality exists if one actor or both actors involved in the
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contract do not know everything about for instance environmental contracts yet. It could also be that
the actors do not know what solution is needed for a problem case. They introduce a contract when
having not all information needed yet. Actors can be bounded to their rational ability of gathering all
the relevant information needed and could find an optimal solution (Hodgson, 2007).
A contract is almost always incomplete, which leads to all kind of implications. This leads to extra
transaction costs and due to changing characterisations of specific transactions, a gap can be created
in the contract, because it is not current anymore.
Transaction cost is also related to contract incompleteness, because when there have to be made
renegotiations about the contract frequently, this will lead to substantial transaction costs for the
actors involved. This extra transaction cost arise due to for instance increasing uncertainty (Reimer,
2006). The uncertainty could be related to the fact that the actors involved are unable to predict
implications of the actions and transactions they will make in the future.
4.1.5 Contracts in food supply chains
Contracts can be useful and important in the agricultural sector, also for the food supply industry in
general. Contracts could play useful roles because of three reasons. Firstly, contracts create a kind of
confidence towards allocation of resources, because agreements are made in the contract about the
allocation of resources. Secondly, contracts allow actors to share risk of for instance product recalls,
safety standards (ISO-norms) or market price. A final role of contracts can be that the contracts are
used as a motivation for the performances of the actors. A contract forces them to do what was
asked and the contract will lead to a pressure for better performances (Hueth et al., 1999).
In the agricultural sector there are some aspects that are important to include in contracts. In the
literature available, contracts in the agricultural sector are mostly focusing on the relation between a
farmer and another actor, like a landlord or labourers. The most important aspect in these
agricultural contracts is risk sharing. Risks that could arise in the agricultural sector are poor yields,
low output prices or high input costs. When actors design a contract, arrangements can be made in
this contract about how to share and minimize these kind of risks (Hardaker et al., 2004).
A way to minimize risk and uncertainty is to develop a solid and detailed contract which always leads
to reasonable outcomes(Bogetoft and Olesen, 2002). Detailed contracts can be used by highuncertainty-avoidance firms who want to have everything clear (Wuyts and Geyskens, 2005).
Detailed contracts could also be used in the food industry, to agree on all kind of quality regulations.
Below you can find an example of a detailed contract in the meat industry.
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An example of a detailed contract is from KK Beef Club. This company signed a contract with Kepak
in which they included regulations about classification, quality of the cattle they deliver, price
indications or a minimum price for the cattle. The purpose of the partnership is the production of
customer “specific” beef with exact specifications. The product should be traceable all the way from
farm to customer. Kepak, who is one of the leading food processing companies in Europe, has drawn
exact instructions and requirements for the beef production which the producers like KK Beef Club
have to follow. To coordinate the implementation of these instructions and requirements, KK Beef
Club signed a contract with Kepak in which the classification, breed and age of the cattle they will
deliver is recorded. Kepak is also in charge to decide when the farmers have to deliver the cattle.
The farmer has little voice in this decision; even if the farmers thinks the cattle are ready to go to
the slaughter houses, an officer from Kepak can decide that the farmer has to keep the cattle a
little longer (Andersson and Nilsson, 2009).

The method to implement risk sharing into a contract depends on the risk behaviour of the actors
involved in the contract design. An example can be given of an producer-processor contract. If the
producer is risk-averse and the processor is risk-neutral, it is advisable to share the risk in an
imbalanced way and place all risk at the processor which gives the producer a fixed price. This price
agreement has to be clearly stated in the contract to let all the actors collaborate (Bogetoft and
Olesen, 2002).
Risk sharing and minimizing, and uncertainty minimizing, are the most important goals when
designing contracts and especially environmental contracts. There are also other aspects which can
be incorporated in contracts. These are aspects which lead to risk sharing and minimizing and
uncertainty minimizing. So they help to reach this goal of contracts. In the table below you can find
the aspects that could be in contracts.

Contract content aspects
Quality standards

Quantity agreements

Examples of these aspects
-

Quality standards for products about for
instance the use of ingredients.

-

Quality standards for the production
process. This could be focused on
hygiene during the production process
and for instance use of renewable energy
to support sustainability.

-

Quality standards for the distribution and
warehousing during the logistics process.
There could be transport on biogas.

-

Agreements about continuous flows of
produced goods, so the process in the
supply can always continue. The
machinery should not act on too low
capacity.
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Information exchange

-

Agreements about actors sharing
knowledge and experiences which actors
in all stages in the supply chain are
facing.

-

Agreements about what information the
actors should share and in what time
period after occurrence they have to
share knowledge and experiences. (for
instance when something went wrong).

Investment sharing

-

Agreements about how to deal with big
or risky investments. Sharing the risk or
costs of an investment among actors.

Price agreements

-

Minimum input and output prices for
materials.

-

Revenue-sharing between actors in the
supply chain.
Agreements about what to do if an actor
does not act according to the contract

Agreements in case of non-compliance

-

-

Timing

-

-

There could be stated fines or other
punishments if someone acts in case of
non-compliance
Agreements about which results should
be reached within a given time period
Agreements about which actions should
be done at a particular moment

Table 4.2: Content-related aspects in contracts

The first two aspects are focusing on important agreements, namely the quality and quantity of
goods that should be produced and delivered. The contract could be based on the stream of these
produced goods between the actors involved in the contract (Hardaker et al., 2004). The qualityaspect will also be important for the food sector and the contracts in the food supply chains.
Contracts in food production and processing stages could contain agreements about quality
standards for the production, for instance ISO-norms and ingredient quality.
Another important aspect that is mentioned in many contracts is information exchange. Information
exchange between actors in the supply chain and/or in a contract, is needed to improve the
performance of the whole supply chain (Antia and Frazier, 2001).
Examples of information exchange are the exchange of experiences which actors have when
implementing a new concept like the Cradle-to-Cradle approach, but also sharing expertise about for
instance quality standards. They can also share information when something went wrong, about how
other actors can maybe prevent it and how to deal with a problem.
In linear price contracts, with a single manufacturer and one retailer, it is not usual to implement
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information sharing. This is because these contracts are not flexible and it will lead to an increasing
profit of just one actor that will benefit from this information sharing. If the manufacturer gets more
information, he can extract a lot of supply chain profit by adapting his prices to the demand states
(Ha and Tong, 2008).
In quantity-based contracts, it would be useful to implement information sharing. In these contracts
the overall supply chain profit can become higher when using information sharing. This is possible
due to a high flexibility in the contracts, which allows the manufacturer to both influence the
retailer’s quantity demand and also leads to incremental profit for both the manufacturer and the
retailer (Ha and Tong, 2008).
In the food industry it is common that large food, and especially meat, producers or retailers are
contractors. They contract production or distribution of for instance hogs to independent growers
and farmers. Many meat producers also create contracts with vertical linked farmers who produce
for them. An example of a contract with this vertical linkages is the case of Seabord, which is the
third biggest pork producer of the United States. Seabord raises more than 60% of the hogs
processed at its Oklahoma plant, on its farms which are vertically integrated. Also the two biggest
pork producers in the United States, Premium Standard Farms and Smithfield, raise respectively
100% and 35% of its animals on company-owned farms (Reimer, 2006).
Also other food industries in the United States and actually all the industries over the whole world
use a lot of contracts, for instance in crops. A distinction can be made between marketing contracts
and production contracts. Marketing contracts are mainly used for crop and livestock marketing,
while production contracts are particularly used for livestock production. Marketing contracts are
used to bear the input price risk (MacDonald et al., 2004). In table 4.3 is visible what kind of risks the
marketing contract and production contract bear.
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Table 4.3:: Risks related to marketing contracts and production contracts
(MacDonald et al., 2004).

Marketing contracts can reduce the risk of low incomes, due to a specified contract pricing
mechanism. But farmers should also manage the production risk. This risk arises when there are
unanticipated changes in input or output prices, but also quantities and information exchange. The
prices of agricultural products do often fluctuate due to unexpected changes in demand or
production. The yield risk is more focusing on crops faced with unpredictable events like drought or
frost. A production contract can be designed in a way it can remove or decrease these production
and yield risks (MacDonald et al., 2004).
In table 4.4 you can find the percentages of production of different commodities that are produced
under contract, for instance by company-owned farms in the United States. These contracts can
contain quality and price standards for input and output for the commodities mentioned in the table.
It is visible that 93.7% of the production of sugar beets is under marketing contract, which is almost
the entire production. It is also visible that a big part of poultry and eggs production is under
production contracts, namely 81.3%. There is an increase of production under contract between
1991 and 2001 in both marketing and production contracts.
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Table 4.4: Production under contracts of commodities (MacDonald et al., 2004)

The figures are stable from 1998 till 2001 and these figures also give a representation of production
under contract nowadays in the United States. This is visible in the figure below. Sugar beets and
poultry and eggs are still the commodity of which most of the production is under contract.

Figure 4.2: Production under marketing and production contracts in 1996-1997 and 2007
(McDonald, 2010).

This section has described several aspects which could be implemented in a contract. The most
important aspect is risk sharing and minimizing and uncertainty minimizing. This aspect can be
achieved by agreements about information exchange, price agreements, agreements in case of noncompliance, timing agreements and investment sharing, but also agreements about quality and
quantity which are particularly important in the food industry. The agricultural industry is focused on
minimizing yield risk and production risk, which can be minimized by different kind of contracts.
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4.1.6 Bilateral contracts and contracts at supply chain level
There are different types of contracts possible in supply chains. A contract can be bilateral, which
means it is a contract between two actors in the supply chain. But a contract can also apply for all
actors in a supply chain. Such a contract can be introduced by a 3rd party service provider, the
government or a major company inside the supply chain.
A bilateral contract can also be called an unilateral contract. The bilateral contract is for instance a
contract between actor A and B in which A and B are connected to each other when they exchange
the promises they make to each other. It could be that one actor has more information or more
power towards the other actor. So the power balance will not always be equal. It could for instance
be that a supplier is not fully dependent on one buyer, but the buyer is fully dependent on the
supplier to get its products.
Contracts at supply chain level are used to increase the profit of the whole supply chain by
controlling the supply chain. These contracts are also used to share the risk among all supply chain
actors (Giannoccaro and Pontrandolfo, 2004). Contracts at supply chain level could for instance
contain agreements about logistics, input prices or quality standards. There could be general quality
standards for the entire production process and logistics.
Contracts at supply chain level could be used for environmental contracts. These contracts could for
instance be used to make actors stay motivated in implementing the Cradle-to-Cradle approach. This
motivation can be retained by for instance using maximum input prices which make it not too
expensive for actors in the supply chain to start producing or processing in a Cradle-to-Cradle way.
Contracts at supply chain level could also focus on logistics. A logistics network on supply chain scale
could be implemented to manage the reverse logistics network.
Contracts at supply chain level could be managed by a 3rd or 4th party service provider which takes
care of a particular set of actions. For instance, the supply chain could use a 3rd or 4th party service
provider to implement and manage the whole logistics network. The role of 3rd or 4th party service
providers will be explained in the next section.

31

4.2 3rd party service providers involved in contracting
A 3rd party service provider is a company from outside the supply chain which can manage a supply
chain. It can provide contracts at supply chain level to connect all the actors in the supply chain. A 3rd
party service provider is often a 3rd party logistics provider, but a 3rd party service provider can also
focus on for instance environmental issues. This means that the 3rd party service provider could help
a company by becoming Cradle-to-Cradle and optimizing their reverse logistics.
There are many definitions of what the tasks of a 3rd party service provider are and also what 3rd
party logistics is about. A definition of 3rd party logistics is: “The services offered by a middleman in
the logistics channel that has specialized in providing, by contract, for a given time period, all or a
considerable number of logistics activities for other firms” (Stefansson, 2006).
This definition shows that a 3rd party service provider is specialised in a particular task. In this case it
is a 3rd party logistics provider who is specialised in managing logistic activities of other firms or a
whole supply chain.
Another definition of 3rd party logistics is: “Third-party logistics involves the use of external
companies to perform logistics functions that have traditionally been performed within an
organization. The functions performed by the third party can encompass the entire logistics process or
selected activities within that process” (Lieb et al., 1993).
So according to this definition, a 3rd party logistics provider has taken over a task which was
previously performed within the organization or the supply chain. The 3rd party logistics provider can
arrange a contract between all the actors in the chain. In agreement with all the actors involved, a
logistics system can be developed to come to an optimal logistics solution for a particular supply
chain (Skjoett-Larsen, 2000).
The driving force to introduce a 3rd party service provider can be different between companies and
supply chains. Two cases of Scandinavian companies which introduced a 3rd party service provider in
their system had different driving forces for this contract with a 3rd party service provider. A driving
force was to improve the service provided to customers, because the 3rd party service provider could
attach the special customer requirements to the products. The 3rd party service provider could also
take responsibility for the warehousing to bring products from factories in Europe to customers.
Another driving force for introducing a 3rd party service provider was to decrease the impact of peak
seasons in the warehousing which could decrease the problems in service providing towards the
customers (Skjoett-Larsen, 2000). There are many other cases that describe reasons to implement a
3rd party service provider in a process or supply chain. These two Scandinavian cases are just two
examples of what reasons there could be to implement a 3rd party service provider in a process.
In the concept of this thesis, a 3rd party service provider can also be used to take care of the
introduction of using a Cradle-to-Cradle approach when implementing a waste management system
or reverse logistics. A 3rd party service provider focuses on a specific business aspect, so it could be
profitable for a company or a supply chain to introduce a company who takes responsibility for waste
management or reverse logistics.
There are many 3rd party service providers who started focusing on the aspect of reverse logistics,
because there is an increasing demand of companies to decrease the costs of production by using
used products and decrease the environmental impact. Introducing a 3rd party service provider who
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focuses on reverse logistics, can save a lot of costs. Costs can be saved by for instance the reduction
of distribution costs by taking advantage of economies of scale. But costs can also be saved by
strengthening customer convenience to return products by introducing collecting centres close to
customers, which makes it easier for them to return products. 3rd party service providers can
implement all these warehousing developments (Min and Ko, 2008). Costs can also be saved by
creating central warehouses and a system to increase logistics between these warehouses
Besides a 3rd party service provider, there can also be a 4th party service provider. A 4th party service
provider is taking over a whole service or process and designs it, like performing the whole logistics
process of a company or supply chain. This service provider is operating on a strategic planning and
control level. A 3rd party service provider can just help the company or supply chain or manage just a
part of the service or process (Hsiao et al., 2009).
A 4th party service provider can be hired by a company or a supply chain if the design of the logistics
network is complex . A 4th party service provider which focuses on the environmental design, can
design a whole complex Cradle-to-Cradle process for a company or supply chain by developing the
biological and technical metabolisms. But the 4th party service provider can also design the whole
reverse logistics process to accomplish the Cradle-to-Cradle process. A 3rd party service provider
would only help the company or supply chain by becoming Cradle-to-Cradle and for instance help
them by problems in reverse logistics or take over a part of these reverse logistics. The 3rd party
service provider will not design and maintain the whole process. So the 4th party service provider is
taken over the whole process and designing a process, while a 3rd part service provider is only helping
in the process.
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4.3 What content-related aspects should environmental contracts contain?
Environmental contracting is not a common term in the literature yet. In the context of this thesis,
environmental contracting is focusing on contracts (or agreements) in the supply chain which are
based on preventing or managing human impacts on natural resources. This could be contracts
about how to become Cradle-to-Cradle and reduce waste flows as a company or supply chain.
Because there was no specific literature on this topic, general articles are used about contracts and
environmental agreements, to sketch what environmental contracts can be about and what the
content of these contracts could be.
Now several forms and aspects of contracting in the supply chain have been mentioned, a kind of
framework can be established for the design of environmental contracts in the food supply chain. A
supply chain can feel the pressure to become more environmental due to governmental regulations.
But the supply chain can also feel the pressure because of changing consumer demands to more
sustainable and/or environmental-friendly products. Suppliers will feel this pressure less than the
retailers, but the pressure can go along the supply chain and suppliers can get pressure from their
customers. To implement environmental issues in the production and thus supply chain, a company,
especially a retailer who feels the pressure the most, should have control on their suppliers ( Hall,
2000). To get this control, environmental contracts can be a good solution.
These contracts can be arranged between two actors in the supply chain, which are bilateral
contracts. These contracts could be between retailer and consumer about bringing their goods back
to the store. This will not be formal, written contracts, but consumers are asked and rewarded when
bringing goods back. The example of Hennis & Mauritz (H&M) mentioned before is a good example.
In the “Conscious collection” consumers can bring back their clothes they do not need anymore.
When they bring clothes back, consumers receive a discount-voucher for their next purchase at a
H&M store. This concept can also be applied on consumers bringing back food packaging to retailing
companies, which is nowadays already done with the Dutch concept of “statiegeld”. Consumers get
rewarded with money when they bring back plastic bottles or beer bottles.
Bilateral contracts can also exist between a large company and its suppliers, like H&M and its many
suppliers of for instance textiles. These fabrics are often in companies like China and Bangladesh
where environmental issues are not taken much into account. So H&M has to get these suppliers
start thinking about the environmental issues. They do this in a Code of Conduct, which can also be a
way of contracting. In this Code of Conduct ethical and environmental aspects are mentioned to raise
awareness at supplier-level (Widmer and Okara, 2012).
Environmental contracts can also be at supply chain level. In this contracts, waste management
systems and Cradle-to-Cradle requirements can play a role. But also the whole reverse logistics
process. These are systems in which all the actors in the supply chain will be involved and these
contracts are used to share the risk among all supply chain actors (Giannoccaro and Pontrandolfo,
2004). As mentioned in the previous section, a contract at supply chain level can be done by a 3rd or
4th party service provider. These service providers could be specialized in reverse logistics, waste
management systems and the Cradle-to-Cradle approach. Together with all the actors in the supply
chain, a plan can be designed for that particular supply chain. A contract between all the actors and
service provider could contribute to control and coordination of the environmental systems.
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Environmental contracts could contain a lot of risk which can be shared or minimized. An investment
needs to be made to implement a Cradle-to-Cradle system with a good working waste management
system and reverse logistics. In a contract between the actors involved, agreements could be made
about risk sharing of for instance the actors that have to implement these costly investments.
Together they can share risks which can lead to a best possible implementation of the Cradle-toCradle system. There could also be uncertainty amongst some actors in the supply chain about
whether the implementation of the Cradle-to-Cradle approach will be successful. There can emerge
behavioural uncertainty, which can be minimized by a detailed and solid contract in which everything
is pointed out clearly for all actors involved (Bogetoft and Olesen, 2002). By designing this detailed
and solid contract, the actors can also minimize risks, because they can foresee some events and
prepare agreements for that in the contract. Risks in environmental contracts can be minimized by
the content-related aspects which are already mentioned in table 4.2.
By looking at the content of contracts in food and agricultural supply chains, a framework can be
designed for the content of the environmental contracts. Table 4.2 can be applied on the design of
environmental contracts. This is visible in the table below.

Contract content aspects
Quality standards

Examples of these aspects
-

Product standards of a Cradle-to-Cradle
product, residual waste and by-products.

-

Process standards about what kind of
Cradle-to-Cradle requirements the
production process, distribution and
reverse logistics should have.

Quantity agreements

-

Quantity agreements between the actors
involved about a continuous flow of
waste to use for the biological and
technical metabolisms.

Information exchange

-

Agreements about for instance sharing
experiences between the actors about
the implementation of the Cradle-toCradle approach.

-

Information sharing agreements in the
supply chain about in what stage
particular products or materials are. This
could be a tracing system.

-

Agreements about actors sharing their
expertise to others if they have been, for
instance, attending a training about the
Cradle-to-Cradle approach or materials.
A learning network can be created.

-

Agreements about how to share risky
investments which should be made to
implement the Cradle-to-Cradle

Investment sharing
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approach.
-

Investments could be renewable energy
use in the production process, take-back
system to start reverse logistics and the
machines used in the up-cycling process.

Price agreements

-

Price agreements about input and output
prices for Cradle-to-Cradle products or
the waste which is used in the reverse
logistics.

Agreements in case of non-compliance

-

Agreements about what to do if an actor
stops following the Cradle-to-Cradle
approach, because he for instance uses
materials which are not suitable for the
biological and technical metabolisms or
does not follow the quality agreements.
Agreements when an actor in the supply
chain wants to stop with acting in
relation to the Cradle-to-Cradle
principles. A kind of framework could be
created of what rights those actors have
when they want to stop performing in a
Cradle-to-Cradle way.

-

Timing

-

Agreements about to what extend the
Cradle-to-Cradle approach should be
implemented in for instance 5 years.

-

Agreements about actions that should be
done at a particular moment, for
instance a structured take-back system
which leads to a continuous flow of
waste for reverse logistics.

Table 4.3: Content-related aspects of environmental contracts

First of all, environmental contracts could contain quality standards. As mentioned in table 4.3 these
could be product standards and/or process standards. These product standards are related to Cradleto-Cradle products, but also to by-products and residual waste that should be dealt with in a Cradleto-Cradle way. Product standards could be about the materials that should be used and how the
product materials can go into the biological and technical metabolisms after usage.
Production standards could, next to the residual waste and by-products, focus on the Cradle-toCradle usage of machinery and the usage of renewable energy and wind and sun energy for the
production process. Process standards can also focus on the distribution and reverse logistics, like
transport on biogas.
Secondly, environmental contracts could also contain quantity agreements about a continuous flow
of waste. Waste should flow into the biological and technical metabolisms every time and in the
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same kind of quantity, because otherwise machinery should act on low capacity or sometimes an
overcapacity.
Thirdly, agreements in environmental contracts could also contain information exchange aspects.
Information exchange can be beneficial for the performance of the whole company or supply chain,
especially at the implementation of a new concept like Cradle-to-Cradle design (Antia and Frazier,
2001). Actors should share their knowledge and their experiences about the new concept. They can
make agreements about what information they have to share with the other actors. Agreements can
also be made about in what time period they have to share that information, for instance when
something goes wrong with the implementation of the Cradle-to-Cradle design or the reverse
logistics. As mentioned in table 4.3, actors could also create a learning network in which actors share
their new knowledge and expertise to together gain more knowledge about for instance the Cradleto-Cradle concept.
Fourthly, environmental contracts could contain agreements about investment sharing. Some actors
should do costly investments to implement the Cradle-to-Cradle approach, for instance in the design
of the reverse logistics. By sharing these investments, the risk can be minimized for one particular
actor. Actors which do not make costly investments can help others to make an investment. This
could be beneficial for both actors, because they could be dependent on each other in the supply
chain, for instance if they are supplier and buyer.
Fifthly, environmental contracts could contain price agreements about input and output prices for
Cradle-to-Cradle products or the waste which is used in the reverse logistics.
Another important aspect of environmental contracts is to make agreements in case of noncompliance of actors. It is possible that actors does not act according the agreements made in the
contract, for instance that the actor does not act according to the Cradle-to-Cradle regulations. It is
also possible that an actor does not want to follow the agreements anymore. In those cases
mentioned, there should be made agreements on how to go on.
Finally, the aspect timing is also important in environmental contracts. A goal should be set for the
implementation of the Cradle-to-Cradle approach and further on for improvements in this approach.
Actors will stay motivated, because they want to reach this goal in a reasonable time. Agreements
could also be set about what actions should be done at which moment, so at which moments should
the take-back of products and materials take place. But there could also be made agreements about
the timing of actions like launching new Cradle-to-Cradle products or new up-cycling waste
innovations.
So, environmental contracts are possible on bilateral scale but also on “general” supply chain scale.
Bilateral contracts and contracts at supply chain level could also be compared. It could be that
bilateral contracts are used within a contract at supply chain level. This could be used for specific
regulations agreements between specific actors.
Systems like reverse logistics, waste management and Cradle-to-Cradle approach can be easier
implemented by using contracts. These contracts could contain aspects like risk sharing and
minimizing uncertainty which could be reached by the content-related aspects mentioned in table
4.3. Agreements should be made about these aspects which could make the implementation of the
Cradle-to-Cradle concept more successful.
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4.4 Performance –based contracting
Performance contracting, or also called performance-based consumption, is a good example of a
new way of thinking of which could be related to environmental contracting. It is about how
companies and consumers can contribute to less impact on the environment and how waste streams
can be reduced and removed. Performance Based Contracting(PBC) is about changing from
ownership of a product to the use of a product as a service or performance. Customers do not own
the product anymore, but kind of lease it. It is like the “leasing” principle that already exists in the car
industry.
A definition of performance based contracting is: “ Performance-based contracting is reshaping
service support supply chains in capital-intensive industries […] and aims to replace traditionally used
fixed-price and cost-plus contracts to improve product availability and reduce the cost of ownership
by tying a supplier’s compensation to the output value of the product generated by the customer.”
(Hypko et al. 2010a)
Important aspects of this definition are that it is about reshaping supply chains. The supply chain will
become focused on service and performance, which will change the ownership of products for the
customer and the company who is arranging the performance-based contract. The company will own
the product instead of selling it; the company will only sell the service of the product. There will be
responsibility for the company , because the company stays the owner after selling it to a customer
(Hypko et al, 2010b). This responsibility can be a motivator for doing good business and offering high
quality products. The definition also includes the aspect of “capital-intensive industries”, because
PBC is most common in the machinery industry, because these machines are expensive to buy. Due
to PBC machinery can be kind of “leased” so it is less expensive to get the machinery as a company.
Many authors have different definitions and ideas about PBC. Keywords mentioned are for instance
“servitization”, “services”, “facilitator contracts” and “customer-user servicing”. A vision that many
authors have is that PBC is about a shift in ownership in which customers do not own the products
they use. The customers do not purchase a product, but they purchase a performance the product
offers (Hypko et al, 2010a).
PBC could be an example of an environmental contract, but not necessarily. It is not necessarily an
environmental contract because the contract could also mainly focus on for instance the leasing and
reshaping of the supply chain and does not focus much on the environmental elements of PBC. The
environmental elements in PBC are focusing on the Cradle-to-Cradle principle in which the company
or supplier is responsible for up-cycling the products in the biological and technical metabolisms after
usage. PBC is focusing on a new take back system which is characterised by a change in ownership.
Because the supplier stays responsible for the product, the supplier is also responsible for the take
back system and reverse logistics.
The most important aspect which is mentioned in table 4.3 is information exchange for performancebased contracting. There needs to be a good communication to implement the performance-based
contracts. It is a new concept which has been little evaluated. The actors involved should share their
experiences and evaluate what can be improved.
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An example of PBC used in a company which is not focused on machinery is the Dutch company
Turntoo, which is founded by Thomas Rau. Turntoo is mostly focused on (office) furniture. Turntoo
focuses on the fact that resources are scarce and that consumers do not care much about those
resources used. Turntoo thinks that customers care more about the performance they get from the
product and the service the product provides the consumer. Turntoo is based on the Cradle-toCradle approach and in that way that producers are responsible to get resources back. Turntoo is an
intermediary between producer and consumer. The company lends money to the producer so he can
buy resources. The remaining other costs, like distribution and selling costs, have to be paid by
consumers. When the product (and thus the resources) goes back to the producer after usage to
make new products out of it (up-cycling), the producers pay the money back to Turntoo. In this way
the producer is sure that the scarce resources are brought back to him, so he can use them again.
This returning of the resources could decrease the overall production costs (Zonneveld, 2012). In the
figure below, the role of Turntoo as intermediary is visible between the “raw material cycle” and the
“performance usage cycle”.

Figure 4.3: Raw material cycle and performance usage cycle of Turntoo
(Turntoo, 14-01-2013).

The consumer pays only for the performance of the product and not anymore for all the resources
used to produce the product. It could be that the producer includes a percentage for the costs of the
resources in the price that the consumer has to pay. The producer stays owner of the product and
that is also a motivation for him to produce good products which have less maintenance costs
(Zonneveld, 2012).

The payment mentioned in performance-based contracts is also different from a normal transaction
of goods. Two models can be distinguished in PBC, namely “pay-on-availability” and “pay-perunit/use”. “Pay-on-availability” means that the customer will pay for the performance that is offered
by the producer who arranges the performance-based contract. So the customer pays for the supply
that the producer offers; it is more focused on the producer. “Pay-per-unit/use” is more focused on
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the customer. In this case the customer only pays for the performance that he is actually demanding,
so regardless of the supply of the producer (Hypko et al, 2010b). The customer will only pay for the
performance, and not the whole product anymore. So pay-per-unit is the payment which is mostly
used in PBC. It provides the advantage for customers to only pay for the performance of a product.
Performance-based contracting could also be possible for food supply chains, but it might be difficult
to do it for the food itself. You cannot pay only for the performance of eating something, because the
product is gone after eating it. So when talking about food products, performance and ownership
cannot be separated from each other.
But PBC could be possible for food packaging, which is already kind of done with recycling and
reverse logistics of food packaging. But the returning of food packaging can be made more attractive
for the consumer, when the consumer does not pay for the food packaging itself. In this way the
selling price could be decreased. The supply chain will be more motivated to take responsibility for
the reverse logistics in a Cradle-to-Cradle way of the food packaging, because they actually own the
product and are responsible.
There is no example of a company who is already working on PBC for food packaging, but PBC could
be a new approach of managing reverse logistics and waste management by using a Cradle-to-Cradle
approach. In the Netherlands “statiegeld” is already a way to collect bottles by consumers bringing
plastic bottles back and receiving money for it. But the consumers pay already the money when they
buy the plastic bottles or the beer bottles. So it gives no advantage for them; it only gives them
disadvantage if they do not bring the bottles back. The consumer is still paying the price for the
bottle itself. By using PBC the consumer can be really rewarded for bringing the bottles back and
does not have to pay a fee in advance. The consumer just pays a lower price, because the consumer
does not have to pay the resources used in the product. The consumer only pays for the performance
of the product. So PBC could give advantages for consumers, because of the lower prices they will
pay for products.

PBC can also be used in earlier stages in the supply chain. First of all PBC can be used for machinery
used during the production process of food products and food packaging. As mentioned in the
definition, PBC is most common in the “capital-intensive industries” (Hypko et al. 2010a) . So it has
been used already in the machinery industry. PBC means in this case that companies make PBC
contracts in which they kind of lease machinery from a company who owns these machinery. The
company pays only for the performance of the machinery.
Secondly, PBC can be implemented in transport means. A company can lease trucks, ships or other
transport means to transport their products. It is expensive to invest in these transport means, and
therefore it would be beneficial for many companies to lease these means.

Concluding this section, PBC is a rather new concept which has not been implemented in the food
industry yet. PBC is mostly used in capital-intensive industries. It switches the ownership of a product
from the customer to the supplier. The customer only pays for the performance of the product. PBC
could be seen as a form of environmental contracting in which the supplier of the product is
responsible for the reverse logistics and take back, because the supplier stays the owner of the
product after selling it.

40

5. Implementation of contracts
To implement environmental contracts, circumstances should be created to make it able to
implement environmental contracts at different stages in the supply chain. These circumstances are
mentioned in this section and also the changes in the supply chain after the implementation of
environmental contracts will be mentioned in this section. This section will provide an answer on the
research question: “How can environmental contracts be implemented in the food supply chain?”.
This research question will be answered on the basis of the following sub-questions: “What
circumstances should be created in the supply chain to implement these contracts?” and “What will
change in the relationships between the actors in the supply chain?”

5.1 Circumstances that should be created in the supply chain to implement
environmental contracts
There are a lot of different contracts which all need different circumstances before these contracts
could be implemented. The circumstances that could be needed for the implementation of
environmental contracts could be: motivation amongst the actors involved, transparency in the
supply chain and innovative thinking. These could be the most important circumstances for
environmental contracts, but there are many more circumstances that could play a role (Fawcett et
al., 2007). Motivation could be important, because the actors should be motivated to implement
environmental contracts. If the actors do not want to implement environmental contracts, the
change will never succeed. Innovative thinking is also related to the actors and important.
Environmental contracting requires innovative thinking about how to implement these contracts,
and look for creative and beneficial solutions. To let the actors work together to implement the
environmental contracts, transparency is needed in each stage of the supply chain.
These circumstances will have to be created on different levels in the supply chain and the company.
These circumstances could be useful, because they are especially needed to implement a new
approach like the Cradle-to-Cradle approach. There is motivation and innovative thinking needed to
implement this approach in the beginning. There is also transparency needed in the supply chain to
maintain the use of the Cradle-to-Cradle approach.

5.1.1 Motivation
An important aspect is the motivation that is needed by all actors in the supply chain to implement
environmental contracts and thus for instance introduce reverse logistics and waste management
systems in the supply chain. Motivation can be related to alternative kinds of incentive mechanisms
for actors in the supply chain, to implement environmental contracts. Each kind of governance or
contract has a specific motivation element, which in environmental contracts can for instance be
decreasing environmental impact or meeting consumer demands for less environmental impact in
production. Two kinds of motivations can be used in contracts, namely intrinsic motivations and
extrinsic motivations (Slangen et al., 2008). Intrinsic motivation is focusing on the individual and
someone’s satisfaction of its needs. Intrinsic motivation is mainly focused on a self-defined goal for
an individual (Osterloh and Frey, 2000). So in the case of environmental contracts there could be a
self-defined goal for a particular actor in the supply chain when implementing environmental
contracts. Extrinsic motivation can be created by monetary compensation, which can increase
satisfaction indirectly. Employees can be rewarded by pay-for-performance (Osterloh and Frey,
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2000). This pay-for-performance principle can also be used to reward actors in the supply chain if
they act well under the contract agreements of the environmental contracts. Motivation amongst
the actors should be created to implement bilateral contracts and contracts at supply chain level. The
actors in the supply chain should be motivated to implement the Cradle-to-Cradle strategy in their
business strategy and should be motivated to follow the agreements and regulations made in the
environmental contracts.
5.1.2 Transparency
To create relationships and trust among actors involved in contracting, insight is needed in the
actions of the actors. This can be supported by trust, which can be defined as: “Trust is a willingness
to take risk and a willingness to rely on an exchange partner in whom one has confidence” (Kwon and
Suh, 2005). The aspect of willingness to rely on an exchange partner is a necessary aspect when
developing contract options in the supply chain. Trust in the case of environmental contracting will
be related to a firms’ expectations in how the partners in the supply chain should perform to get
positive outcomes on reverse logistics and waste management (Kwon and Suh, 2005). If the trust is
positive and there is transparency in the whole supply chain, it is possible for the actors to negotiate
about appropriate contracts to really implement the Cradle-to-Cradle approach.
But transparency consists of more than just trust. Transparency can reduce information asymmetry
due to information exchange during contracting. The actors can share their knowledge and expertise
about the implementation of the Cradle-to-Cradle approach, which leads to more knowledge on the
new concept for every actor in the supply chain. Information exchange could also leads to more
transparency, because actors in the supply chain know from each other what they are doing.
Transparency can also lead to lower transaction costs for the actors involved due to improved
information streams (Boehm and Olaya, 2006). So transparency is a circumstance that is needed for
contracting, which can be beneficial for the actors involved.
5.1.3 Innovative thinking
To implement contracts to structure and develop the Cradle-to-Cradle strategy requires innovative
thinking from the actors in the supply chain. The definition of innovation is very broad, but a
definition could be: “ An innovation is the adoption of a change which is new to an organization and
to the relevant environment” (Knight, 1967). There is need for creativity and changes in individuals’
beliefs and behaviour to develop innovative ideas (Knight, 1967). This is applicable to the innovative
thinking of the Cradle-to-Cradle approach about reverse logistics and waste management, because
you need to be creative. But also because you have to make changes in your behaviour and belief to
be able to think about performance-based contracting or contracting based on the Cradle-to-Cradle
approach. People innovation is in this concept an important aspect next to production-process
innovation. People innovation is focusing on changing the behaviour or beliefs of the employees in a
company or the actors in the supply chain by for instance education (Knight, 1967).
These circumstances could also be implemented in the content of an environmental contract to
improve the implementation and maintenance of the contract. Agreements could be made about
collaborative innovative thinking for future ideas in the implementation of the Cradle-to-Cradle
approach. Collaborative innovative thinking could mean that the actors in a supply chain together
brainstorm about new innovative ideas for for instance the up-cycling process of the materials. It is
also possible that the actors use the help from experts outside the supply chain. .Agreements can be
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made with these experts about a future path for these innovations.
Agreements can also be made about how all actors in the supply chain should be continuously
motivated to improve their actions in the Cradle-to-Cradle process. Especially the trust aspect has to
be implemented in the contract. Relationships should be created in such a way that actors trust each
other and want to cooperate with each other to get the best performance in the supply chain.
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5.2 What will change in the relationships between the actors in the supply
chain?
When contracts are implemented in the supply chain, this can lead to changes in the relationships
between actors in the supply chain. They agreed on some regulations and stay in closer contact with
each other. The actors are forced to act in a certain way and this will change the actors behaving in
the supply chain. Things that will change can be “knowledge sharing”, “inter-organizational learning”,
“more transparency” and “coordination” between the actors in the supply chain (Cohendet et al,
1999). “Knowledge sharing” and “transparency” have already been mentioned as circumstances
needed to implement contracts. But these aspects will be developed further by the implementation
of environmental contracts, because these environmental contracts create a closer relationship
between the actors involved. This closer relationship could exist due to the fact that actors have to
closely work together to be able to implement environmental contracting. The actors could share
their experiences and learn from each other’s experiences which could lead to inter-organizational
learning, in which actors in a supply chain could learn from each other. Supply chains could also be
more coordinated and more coordination will be possible after the implementation of environmental
contracting. This is because of more transparency in the supply chain during the implementation of
environmental contracting and the closer relationship that could be created.
5.2.1 Continuous learning
Because actors will be more connected in the supply chain when contracting has taken place, they
can evolve relationships in which they can learn from each other. To optimize the supply chain and
optimize for instance waste management systems, reverse logistics and the Cradle-to-Cradle
approach, it could be useful and needed to continuous share experiences and learn from each other.
Actors can learn from each other about how to implement the Cradle-to-Cradle approach and how to
for instance organise the reverse logistics of materials. But they can also learn from each other how
to follow the agreements made in the contracts and how to implement all the quality standards of
the Cradle-to-Cradle design.
An example of such a learning strategy is inter-organizational learning, which focuses on a learning
process of the employees inside the company. Activities in this learning process can be trainings or
meetings for employees to learn from each other. Inter-organizational learning can be the key for
sustainable competitive advantage in an industry, but also the learning process with other actors
involved. This can be a sustainable advantage because in this way the company or a supply chain
increases the knowledge and skills of the employees or actors in the supply chain by learning from
each other. That could lead to a knowledge stronghold. In this way a whole “learning network” can
be created in a supply chain or with other actors outside the supply chain (Dyer and Nobeoka, 2000).
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An example of a “learning network” is visible in the company of Toyota. This company has a
“learning” network with its suppliers. Meetings and forums were organised for Toyota employees to
meet the suppliers and vice versa. In this way they could easily share information. In the meetings
suppliers could talk to each other and learn from each other. There were different meetings at the
different levels of the company. Information and knowledge was gathered to also report to other
levels of the company. In this way, knowledge sharing is possible on topics that are critical to all the
members of a network. Another activity of the “learning network” of Toyota is organising plant tours.
Network members could visit the “best practice” plants inside the industry, but also outside the
industry, which gives them insight in high-quality processes used by different firms. This is a good
example of knowledge and skills sharing. Another example of the “learning network” of Toyota is the
introduction of “voluntary learning teams”, in which suppliers could help each other with
improvements in their production processes, like quality. They work in a close relationship to share
ideas and make a whole project which will also be evaluated (Dyer and Nobeoka, 2000).
5.2.2 Transparency
Due to contracting, actors can gain insight in the actions of the other actors. They can be controlled,
but due to contracting it is also possible to work together and create more transparency in the chain,
for instance to make visible how all actors act in a Cradle-to-Cradle way.
An example of such transparency can be a tracking and tracing system in the supply chain. There are
many different understandings of tracking and tracing. Traceability is mostly defined as an ability to
trace products through a whole supply chain, also their history, from first harvest to the final sales
(van Dorp, 2002). In this way the products can be followed through the whole supply chain to see if
each actor is focusing on the Cradle-to-Cradle approach when implementing reverse logistics and
waste management. Tracking is more focused on the current moment, so where is the product at a
particular moment in the supply chain (Fritz and Schiefer, 2009). So it can also be a tracking and
tracing system of waste management instead of a tracking and tracing system of a particular product.
This means that the flow of waste can be traced and tracked through the whole supply chain.
Transparency is also linked to transparency of the supply chain from both inside and outside that
supply chain (Iles, 2007). When developing a contract with a 3rd party service provider, it can be
visible for a party from outside what is going on in the supply chain. This 3rd party service provider
could see possibilities to improve the actions inside the supply chain. Transparency can also be about
what environmental impact each actor in the supply chain has on the world. By knowing this, the
extent of the Cradle-to-Cradle approach can be adjusted.
Transparency will be increased by the implementation of environmental contracts. The actors
involved will act in a closer relationship. In the environmental contracts, agreements and regulations
will be made about risk sharing between the actors, and also quality regulations, quantity
regulations, price agreements, agreements in case of non-compliance, timing agreements and
investment sharing will be stated in the environmental contract. These agreements and regulations
will get all the actors on a minimum level of Cradle-to-Cradle standards. In this way it is known that
all actors involved act in a good Cradle-to-Cradle way. This gives transparency in the supply chain,
because every actor should report his Cradle-to-Cradle actions. It is also made sure that every actor
acts on a minimum level, which develops transparency even further. Transparency can also be
improved by another aspect of the environmental contract, namely information exchange.
Agreements are made in the environmental contract about the fact that actors involved have to
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share their knowledge and experiences about the implementation of the Cradle-to-Cradle approach.
This sharing of knowledge can lead to more transparency in the supply chain. The actors should share
their knowledge and experiences about the implementation of the Cradle-to-Cradle concept.
In short transparency is focusing on what actors in the supply chain actually do. Transparency also
makes visible for all stakeholders involved, what is going on in the supply chain and how actors
implement the agreements made in environmental contracts. Coordination between the actors in
the supply chain could be a good approach to increase the quality of the actions performed by the
actors.
So sharing knowledge and information will increase due to contracting or networking. Sharing
knowledge and information will lead to a competitive advantage as company or supply chain, but it is
also beneficial for the individual members who participate in the “learning network”. This learning
network can be created to together learn to implement the Cradle-to-Cradle approach. This “learning
network” can lead to more transparency between actors in the supply chain, because they learn
from others’ experiences and ways of working.
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6. Conclusion
In the conclusion of this bachelor thesis an answer can be given on the main research question by
using all the literature and answers on sub questions. The main research question is: How should
bilateral contracts and contracts at supply chain level be organized in food supply chains in such a
way it supports the Cradle to Cradle approach with its waste management and reverse logistics?
There are three kinds of contracts that can be implemented in a way it supports waste management
and reverse logistics. These three contract forms can be used to design an environmental contract in
a supply chain. The contracting types are: bilateral contracts, contracts at supply chain level and
performance-based contracts. There could also be made combinations of these three contracts,
because these contracts could contain the same aspects.
The main research question is about how these different kind of contracts are organized, so more
focused on the content of these contracts. The formal content is very dependent on what specific
agreements and regulations have to be made between actors, mostly focusing on environmental
qualitative and quantitative measures.
As mentioned before the content of environmental contracts will be about risk sharing agreements
that should be made between actors involved in the contract. Risks will occur because the Cradle-toCradle approach is a rather new concept which can contain unknown aspects that will lead to
uncertainty and risk. This risk and uncertainty could be shared with others in the supply chain. By
designing a detailed and solid contract, the actors can also minimize risks, because they can foresee
some events and prepare agreements for that in the contract.
As mentioned in table 4.3 there are several agreements and regulations that could be included in
environmental contracts. These agreements and regulations could be used as driving forces to share
or minimize risk and uncertainty.
The contracting types, bilateral contracts, contracts at supply chain level and performance-based
contracts, can be related to the coordination mechanisms mentioned before and aspects those
contracts can focus on. The coordination mechanisms that can be related to the different kind of
contracts are showed in the figure below.
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Figure 6.1: : Coordination mechanisms (Figure 4.1, pp. 20).

The handshake” group could be applied on all three kinds of environmental contracts. The
environmental contracts focus on using the Cradle-to-Cradle approach and designing waste
management systems and reverse logistics according to this Cradle-to-Cradle approach. So common
values and norms are needed to implement this new approach.
6.1 Bilateral contracts
As mentioned before, the bilateral contract is a contract between an actor A and B which are
connected to each other when they exchange the promises they made to each other. Bilateral
contracts based on environmental aspects can be between consumers and retailers about bringing
products or food packaging back to the stores. This is the first step in the take-back system after
which the materials can be used in the technical and/or biological cycle from the Cradle-to-Cradle
approach.
Bilateral contracts can also be implemented in other stages of the supply chain. In the Cradle-toCradle production process, bilateral contracts can exist for the reverse logistics of by-products and
residual waste. This can be about how to get these products in the biological and technical
metabolisms and what the quality should be of those materials to make it able to up-cycle the
materials.
Bilateral contracts can also be based on the coordination mechanisms price in the “invisible hand”
group and can also be based on rules/directives/safeguards in the “handbook” group (Slangen et al.,
2008). “Handbook” can be about the rules that actors involved in the contract can have about the
quality and quantity of the products or waste that are brought back. But these rules can also be
about the quality and quantity in the production process of Cradle-to-Cradle food packaging. So
“Handbook” can be related to the quality standards and quantity agreements that are part of
environmental contracts. These quality standards can be about the quality of the by-products and
residual waste, but also about the quality of Cradle-to-Cradle food packaging which manufacturers
deliver to its customers. The rules and directions could also be related to the other content-related
aspects of environmental contracts, namely rules for information exchange, investment sharing,
agreements in case of non-compliance, timing agreements and price agreements. These rules should
lead to risk sharing or minimizing.
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The “invisible hand” is about price. The “invisible hand” states that there is a free market system. The
price can be a good coordination mechanism in environmental contracts, because it depends on the
consumers whether they buy Cradle-to-Cradle goods and if they bring back their goods. “Invisible
hand” is related to the price agreements made in environmental contracts about for instance input
and output prices. It will be a challenge for companies in the supply chain to introduce Cradle-toCradle design in their waste management system and reverse logistics, while keeping the prices of
materials and products as low as possible. In this “invisible hand” group the price for materials and
products can be based on the risk sharing aspect of environmental contracts. They can arrange a
bilateral contract in which actors form a price for materials in which a risk sharing part is included. In
this way one actor can share in the risk of the other actor, for instance if one actor has to make a
major investment to become a Cradle-to-Cradle actor. But these prices should not be too high,
because the “invisible hand” group speaks of a free market system, so actors should worry about
competitors with cheaper materials.

6.2 Contracts at supply chain level
Contracts at supply chain level focus on all the actors in the supply chain. These kind of contracts can
be used to share risk among all actors in a particular supply chain (Giannoccaro and Pontrandolfo,
2004). Contracts at supply chain level can be linked to 3rd party service providers, of which 3rd party
logistics is an important and often used version .
As mentioned before, contracts at supply chain level in combination with 3rd party service providers,
can also be used to take care of the introduction of using a Cradle-to-Cradle approach when
implementing a waste management system and reverse logistics. A 3rd party service provider focuses
on a specific business aspect. So it could be profitable for a company or a supply chain to introduce a
company who takes responsibility for waste management or reverse logistics. In this way the
company itself does not have to invest in knowledge and specialists to implement these
environmental systems.
Contracts at supply chain level can also be based on the coordination mechanisms of figure 6.1
(Slangen et al., 2008). The coordination mechanisms that can be used in these kind of contracting
are rules/directives/safeguards from the “handbook” group and authority/direct supervision from
the “visible hand” group.
“Handbook” can be in this case about rules and directives about zero waste or environmental impact.
This can be about how to act in a Cradle-to-Cradle way and which rules and regulations are bounded
to that. It can be environmental requirements about for instance renewable energy. These rules
could be more general than in bilateral contracts, because there are all kind of actors involved in
these contracts. Agreements can be about renewable energy in all stages of the supply chain, from
production to distribution and reverse logistics. In environmental contracts at supply chain level,
there could also be rules and directives about how to share the risks that actors could face, which
can be done by the aspects mentioned in table 4.3. All the actors can share a general risk or
agreements can be made about which actor is sharing risks with whom. By developing a solid
contract, it is also possible to minimize risk for the whole supply chain.
“Visible hand” can more focus on the authority and supervision to manage a contract between all the
actors in the supply chain. Managers of a specific actor in the supply chain can manage the contract
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by being a supervisor. This supervisor can see if all rules and/or regulations mentioned in the
contract are implemented by the actors involved. The supervisor can also manage the contract by
rewarding or punish the actors. This can be a motivation strategy to keep the actors in the supply
chain motivated (Ketchen and Hult, 2007). These authority and supervision can be related to the
aspect of information exchange in environmental contracts. The supply chain can become more
structured by this authority for the implementation of the Cradle-to-Cradle approach. They can ask
the actors involved to create transparency by sharing their knowledge and experience with the other
actors. They can share knowledge and experiences about the implementation of the Cradle-to-Cradle
approach and accessory waste management system and reverse logistics. Authority and supervision
could also be related to the agreements in environmental contracts in case of non-compliance of the
actors and the timing agreements. There could be supervision to see if every actor is acting according
to the agreements made and if they perform according to the time frame set by the supervisors.

6.3 Performance-based contracts
The introduction of performance-based contracts could lead to a reshape of the supply chain,
because the focus will change from products to the performance of these products. This reshape can
only be achieved if every actor in the supply chain knows what performance-based contracting is and
what is expected from them. These expectations and regulations can be captured in a contract. This
will mostly be a contract at supply chain level, but it could also be possible that actors arrange a
bilateral contract. In this bilateral contract one actor provides the other actor a service or
performance instead of the total product.
PBC could be seen as an environmental contract in which information exchange and investment
sharing will be the most important aspects to achieve risk sharing. PBC is a new concept which has
not been related to food supply chains so far. So it could be a risky decision to implement this new
concept and there would also be much uncertainty. Agreements should be made about how to
implement PBC without uncertainty. The implementation of a new concept like PBC needs
agreements about information exchange and which actors are sharing investments that some actors
have to make. Actors involved have to share their knowledge and experiences during the
implementation of PBC to learn from each other and give transparency in their actions. That
transparency is necessary for the implementation of a rather unknown concept as PBC.
Coordination mechanisms that can fit well to the new concept of PBC can be mutual adjustment and
common values and norms, which are in the “Handshake” group (Slangen et al., 2008). The common
values and norms is the most important aspect. If a reshape is wanted in the supply chain, this can
only be achieved if every actor involved is motivated to design and implement performance-based
contracting in their stage of the supply chain. This change can be coordinated by common values and
norms which the actors have to follow, but also want to follow. Motivation can play a major role in
letting this change to performance-based contracting succeed.
Concluding, there are three types of contracts, namely bilateral contracts, contracts at supply chain
level and performance-based contracts, that could be compared and used for environmental
contracts. These three types could all have a different focus according to the coordination
mechanisms, but will all contain the content-related aspects mentioned in table 4.3. The focus of the
three different kinds of environmental contracts is showed in the figure below.
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Bilateral contracts

Contracts at supply chain level

Contract between two actors in the supply chain

Contract between more than two or all actors in
the supply chain
Agreements about all the aspects are important, Most important agreements related to
namely quality agreements, quantity
supervision are agreements in case of nonagreements, price agreements, information
compliance, timing agreements and information
exchange, investment sharing, agreements in
sharing.
case of non-compliance and timing agreements.
But also the other aspects mentioned by bilateral
contracts.
Coordination mechanisms: price, rules/directives Coordination mechanisms: supervision,
and common values and norms
rules/directives and common values and norms
Performance contracts
Could be a bilateral contract or a contract at supply chain level
The most important agreements in the contract should be about information exchange and
investment sharing
Coordination mechanism: common values and norms, mutual adjustment
All three contract types focus on sharing and minimizing risks and minimizing uncertainty
Figure 6.2: Overview different kind of environmental contracts

Which kind of contracting you should choose, depends on the situation in which you want to
implement the environmental contract. But as is showed in the figure, the performance contract is
always related to the form of either a bilateral contract or a contract at supply chain level. The
content of bilateral contracts and contracts at supply chain level could be very broad. In general,
bilateral contracts could contain more detailed and actor-specific agreements than contracts at
supply chain level.
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7. Discussion
There are some aspects in this Bachelor thesis that can be discussed. This thesis is fully based on
literature research, so no results have been gained in forms of interviews and questionnaires. This
can lead to a one-sided view on the problem and can only be based on literature that already exists.
So it is difficult to come up with new results or solutions for the problem of major food packaging
waste streams.
An aspect that can also be discussed is the use of articles on specific topics. Performance-based
contracting is explained and analysed only on literature from Hypko et al.(2010a, 2010b). This can
give a unilateral view of this concept. It could be possible that Hypko et al.(2010a, 2010b) are only
focusing on a particular part of performance-based contracting. Because performance-based
contracting is a rather new and still small-scaled concept there was no more useful literature
available on this topic.
An action that can also be taken into consideration for a discussion is the kind of framework that is
designed in this thesis for the environmental contract. Again there can be discussion about the
literature research. Environmental contracting is a rather new topic nowadays; there is at least not
much literature about that topic in supply chains and especially not in food supply chains. There is an
assumption made that bilateral contracts and contracts at supply chain level can be used to frame
these environmental contracts.
It is also assumed that performance-based contracting could be seen as a solution for the food
packaging waste streams. But no examples of performance-based contracting in the food packaging
industry could be found in the literature research. Future research could be done to determine
whether PBC could contribute to removing food packaging waste streams.
A final point of discussion is that in the conclusion three different types of contracts are framed by
using coordination mechanisms (Slangen et al., 2008). But these contracts have many other aspects
which are not included in the analysis that is done with the coordination mechanisms. Many other
theories and/or models could have been used to frame these environmental contracts. The decision
to choose coordination mechanisms to frame the contracts, was based on a general view that these
mechanisms could give about the content of the contracts. It is difficult to say what exactly will be in
the contracts, because it could consist of many specific rules and regulations about the Cradle-toCradle approach, reverse logistics and waste management. The coordination mechanisms that are
assigned to the different types of contracts can give an overview of the general topic on which these
contracts are based and can be related to the content-related aspects mentioned in table 4.3.
Furthermore, there could be more actions and aspects that could be discussed. Of course the time
frame in which this research is done can be discussed. This bachelor thesis has been arranged during
four months in a part-time form. If the time frame would be longer and more intense, aspects
mentioned in this thesis could be explained and analysed much more elaborated.
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