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Abstract 
The Corporate Agriculture division dealing with the procurement and growing of potatoes for 

Farm Frites in all production locations worldwide is in need of a strategy to initiate sustainable 

development. The scope of the project is limited to the activities in Belgium, Egypt, the 

Netherlands and Poland. A strategy for sustainable agriculture is developed, with goals and key 

performance indicators, and the methodology that led to this strategy is described as well. 

The methodology consists of seven steps, with an initial zero-measurement step. The zero-

measurements is to describe the current status of sustainable agriculture (0), then the business 

priorities are identified (1), followed by setting of goals and key performance indicators (2). This 

leads to a strategy proposal (3), the strategy is then adopted by the general management (4), and 

integrated in the farming business operations (5). The progress on the strategy is reported on (6), 

and if need be, regularly revised and updated (7). 

The developed strategy on sustainable agriculture consists of four main strategic goals; 

1. Health and safety of workers first; 

2. Ensuring a safe and sustainable potato product; 

3. Using of farm inputs in the most responsible way; 

4. Sharing of best sustainable farming practices. 

The level of sustainable agriculture in Belgium and the Netherlands is more or less the same, 

where progress is made, mostly following requirements from laws and regulations. There are 

sustainable agriculture initiatives where best practices are shared. Sustainable agriculture in 

Poland is most advanced in the Farm Frites organisation, where Farm Frites Poland is actively 

collaborating with farmers to become more sustainable. Sustainable agriculture in Egypt has still 

a lot to improve, where the first priorities should be to follow and implement some basic good 

agriculture practices. 

The strategy building methodology of seven steps with an initial zero-measurement has been 

proved effective, resulting in a description of the level of sustainable agriculture and a strategy to 

further increase the sustainability of agriculture in Belgium, Egypt, the Netherlands and Poland. 

However, only steps zero till three have been carried out, and the strategy is still to be adopted 

(step four). 
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1. Introduction 
The thesis project will be introduced in this chapter. The academic background with a short 

introduction of the university and study programme is provided, followed by an introduction of 

the company and the challenge that the company is facing. Hereafter the research question and 

objectives are presented. The scope of the research is defined, together with a reading guide to 

this report. And lastly, an explanation on some commonly used terms in this report is given. 

1.1. Academic background 
The Royal Institute of Technology (KTH) (Swedish: Kungliga Tekniska Högskolan) in Stockholm is 

Sweden’s largest and oldest technical university. KTH is active in the fields of natural sciences, 

engineering, architecture, industrial management and urban planning. Within the School of 

Architecture & Built Environment (ABE School), the division of Industrial Ecology carriers out 

research to understand the interactions between technical, economic, social and ecological 

systems and processes. Industrial ecology is an interdisciplinary framework for designing and 

operating industrial systems as living (biological) systems. It seeks to balance environmental and 

economic performance within an emerging understanding of local and global ecological 

constraints (KTH Royal Institute of Technology, 2015). 

1.2. Company description 
Farm Frites is a family-owned multinational company, started in 1971 in Oudenhoorn, the 

Netherlands by Gerrit de Bruijne, currently his son Piet de Bruijne is the owner. The company 

serves its potato products in more than 80 countries worldwide. The assortment consists of potato 

snacks, like fries and other frozen potato food products. The annual production capacity of 

potatoes is about 1.3 million tonnes (Farm Frites, 2015). The company has production locations in 

Argentina, Belgium, Egypt, the Netherlands and Poland. About 1,500 people work for the 

company, and the annual revenue is about 300 million euro. A new production location is being 

developed in China and plans are made to start operations in Russia. See Scope and limitations, 

on page 2 for more information on the organisational structure of the company. 

Farm Frites sees itself as ‘farmers with a factory’ meaning that the core business and knowledge 

is still concentrated around farming. The potato is central for all activities. It starts with growing 

of potatoes from which valuable products are made. 

1.3. Challenge 
Farm Frites has strong and clear focus on business development and quality control of their 

products, but as daily business operations are prioritised, a strategy dealing with sustainable 

development is lacking. Farm Frites is aware of the need for sustainable growth, however this is 

not (yet) fully incorporated in their day to day business operations. Farm Frites currently carries 

out different projects that foster sustainable initiatives, such as bio-energy installations at one of 

their production plants and certifications in regard to palm oil and environmental management. 

These initiatives are not centrally documented and reported on. There are some measurements 

of environmental performances (e.g. water and CO2), but a clear objective is missing and no 

strategy is developed on how to reduce or to deal with these figures (Rovers, 2016). 
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Farm Frites sees the potential for sustainable development, in terms of efficiency, stakeholder 

engagement and economic durability, but needs the right strategy to really commit itself to 

sustainable development (Rovers, 2016). There is a knowledge gap on three areas; 

 The current level of sustainable agriculture in the organisation; 

 A strategy building and implementation method to come up with; 

 A strategy to deal with sustainable development. 

1.4. Aim and objectives 
The aim of this thesis is formulated and further explained in the research question and objectives 

below. 

Aim 

To develop a methodology and strategy that will initiate sustainable development. 

Research question 

What strategy is suitable to be implemented in the organisational structure of Farm Frites, division 

Corporate Agriculture1, which will initiate sustainable development? 

The research question leads to two objectives, with sub objectives to clarify the content of the 

objectives. 

Objectives 

 Formulate a method to build a strategy; 

o Research relevant literature on strategy development; 

o Draft and re-evaluate the methodology with stakeholders; 

o Propose a methodology to adopt and implement the strategy within the 

organisation. 

 Formulate a sustainable development strategy; 

o Identify environmental, economic and social hotspots, by describing and assessing 

the level of sustainable agriculture; 

o Formulate sustainable goals to be achieved; 

o Formulate a plan and policy measure to achieve these goals. 

1.5. Scope and limitations 
Farm Frites is organised in a structured way where the main division is made between production 

(and procurement) locations and sales locations. The organisational chart of the company can be 

seen in Figure 1, on page 3.Focussing on the production locations, Farm Frites is active in Argentina 

(Buenos Aires), Belgium (Lommel and Sint-Truiden), China (Inner-Mongolia), Egypt (Cairo), the 

Netherlands (Oudenhoorn) and Poland (Lebork). Farm Frites Netherlands and Farm Frites Belgium 

are collectively called Farm Frites Western Europe and considered in the organisational structure 

as Farm Frites International, together with the global sale offices. The term ‘international’ implies 

                                                        
1 Farm Frites is divided into multiple divisions, one being the Corporate Agriculture division. This is the division 
responsible for the worldwide activities concerning the growing, sourcing and procurement of potatoes and the 
transport to the processing plants. 
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that other international locations, such as Argentina, Egypt, China and Poland are also part of this 

international cluster, however they are considered as separate business units. 

In all countries outside of Belgium and the Netherlands Farm Frites has local partnerships. Farm 

Frites Poland is a collaboration with Aviko. Farm Frites Egypt is a collaboration of Americana and 

Farm Frites. Farm Frites Argentina collaborates with Ignacio Noel (a private investor), Farm Frites 

China works together with Linkage and in Russia, currently a partnership is developed. 

The sales offices are located in more than 20 different countries, in total serving more than 60 

countries. The sales offices fall, organisational speaking, under Farm Frites International. (Holding 

Farm Frites B.V., 2014) 

The scope of the research will be limited to the agriculture side of the Farm Frites organisation. 

Corporate Agriculture is the department dealing with growing, sourcing and procurement of 

potatoes (see as well Figure 2, on page 4) on a corporate level, meaning for all the production 

locations worldwide (see Figure 1, below). However, for practical reasons, the research will only 

include those sites that are fully in business operations currently. These are the production sites 

that source potatoes from Belgium (Lommel and Sint-Truiden), Egypt (Cairo), the Netherlands 

(Oudenhoorn) and Poland (Lebork). The potatoes for the production plants in the Netherlands and 

Belgium mostly come from the Netherlands and Belgium, but a small percentage is also sourced 

in Germany and France. 

 

 

Figure 1 - Organisational chart of Farm Frites. The Holding is hierarchal speaking, the highest body of Farm Frites and the 
departments of Finance, Human Resource Management and Corporate Agriculture report to the holding. All the other 

productions locations in the different countries are separate business units. Farm Frites International also holds the global 
sales offices. The dashed blocks are within in the scope of this research. 
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Argentina is excluded because of operational difficulties in the past years, and in China, the 

production plant is currently under construction. For the Russian project, at this moment, nothing 

more than plans are being drafted (Rovers, 2016). 

Looking from a value chain perspective, see Figure 2, below, shows the whole value chain of Farm 

Frites. The parts that have a dashed outline are part of the scope of this research. 

 

Figure 2 - Value chain of Farm Frites, the dashed shapes belong to the scope of this research. 

1.6. Reading guide 
The thesis report is structured according to the format from the master thesis template 

(Department of Industrial Ecology, 2015) and according to the structure proposed by Saunders, et 

al. (2009). The abstract gives a concise summary of the research question, the research methods 

used, the main findings (results) and the conclusions and recommendations that follow from these 

findings. After the abstract, an acknowledgement is given to recognise those involved in the 

making of this research project. The first chapter, introduction, presents the background of the 

project, the research question and objectives, the scope and finalises with a reading guide and an 

explanation of commonly used terms. The second chapter presents the methods for this thesis. 

The third chapter presents the findings of the literature study and reflects upon the current status 

of research within the research topic. In the fourth chapter, the results are presented and 

explained. In chapter five the found results are discussed and critically reviewed. Then, in chapter 

six, the conclusions from the discussion and results are presented. Finally, in chapter seven, 

recommendations for the company, and for further research are presented. After the main 

chapters, the reference list and other appendices are included. 

Company and academic reader 

The report serves two types of readers, one type being the company representatives and the other 

the academic reader. It has been aimed to serve both audiences by providing all relevant 

information to understand the research carried out. By aiming to serve these two audiences, it 

may occur that the company reader finds some parts too theoretical, for them it is advised to focus 

on the parts: 

 Abstract (page I); 

 Introduction: 1.3. (page 1) and 1.4. (page 2); 

 Results (page 11); 

 Conclusions: 6.1. and 6.2. (both on page 23); 

 Recommendations: 7.1. (page 23) and 7.2. (page 23). 

For the academic reader all chapters are deemed relevant, with as exception 7.1.. 
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1.7. Terms and definitions 
Within this document the reader shall encounter some generic terms or phrases that have a 

specific meaning for this project. With ‘project’ the thesis research is meant, the ‘report’ is this 

document, presenting the outcomes of the thesis project. Furthermore ‘organisation’ means Farm 

Frites, but Farm Frites can also be referred to as ‘company’. When ‘academic’ or ‘university’ is 

written, KTH Royal Institute of Technology is meant. 

To differentiate between some terms used often in this report, see Table 1 below. 

For other terms and abbreviations, see List of abbreviations, on page V. 

Table 1 - Explanation of some commonly used terms in the thesis report 

Term Explanation 

(strategy development) method The used methods to build and implement the 
strategy. The methods that are found in literature 
are presented in 2.4. and the methods used in this 
project are presented as results in 4.3.  

Farmer or (contract) grower Both farmer as (contract) grower mean the same. 
When speaking about purely agriculture related to 
potato growing, it is deemed more correct to use 
the term ‘grower’, but a grower is a farmer 
nevertheless. 

Own farm With own farm the farms in Poland and Egypt are 
meant that are owned and operated by Farm 
Frites. 

Sustainability The balance between economic, social and 
environmental aspects. 

Sustainability report The Farm Frites International BV (production 
locations in Belgium and the Netherlands, and the 
sales offices worldwide) annual report on 
sustainability. The scope of this annual 
sustainability report excludes the production plant 
and agriculture activities in Argentina, China, Egypt 
and Poland. 

Sustainable development The pathway towards sustainability, see 2.1. 

 Sustainable development strategy 

 Sustainability strategy 

 Sustainable agriculture strategy 

 (proposed) strategy 

The strategy on sustainable development for Farm 
Frites Corporate Agriculture (see scope of project 
for more details). The strategy is the main product 
of this thesis project, see 4.2. 
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2. Methods 
The qualitative and quantitative research 

methods used in the thesis research are 

either based on Saunders, et al. (2009) or on 

methods described in previous papers 

(Enroth, 2007; Engert & Baumgartner, 2015; 

White, 2009). The research can be described 

as action research based, i.e. processes that 

wouldn’t happen if the researcher didn’t 

initiate or participate in the course of events 

(Enroth, 2007). 

The different methods are used in a 

structured way. To visualise this, see Figure 

3. In this figure the general research outline 

of the thesis is presented, starting with the 

research questions and ending with the 

results of the project. In between are the 

research methods that lead to the results. 

The methods used are; literature review, 

participant observation and strategy 

development methods. 

The methods are explained in more detail in 

the paragraphs below. In the end of this 

chapter the limitations of the chosen 

methods are described. 

2.1. Literature review 
The literature review methods are following the critical literature review process (Saunders, et al., 

2009), this is a repeating process as newly found literature leads to other interesting and relevant 

sources that in their place can lead to new pieces of information. The purpose of the literature 

review is threefold: 

 To connect and summarise the actual research in the specific area; 

 To critically reflect on available research; 

 To provide a framework in which this thesis study can be performed. 

The critical review (discussion) will be presented in the chapter 5. Discussion, on page 23. 

Sources that will be used include (but are not limited to): 

 Scientific (peer reviewed) papers on sustainability in agriculture, business & management, 

strategy development; 

 Farm Frites’ documentation; procurement policy, strategic policy documents, annual 

(sustainability) reports, previous thesis reports; 

 Sustainability documentation of collaborative platforms and competitors in the potato and 

fries sector. 

0.
•Research question and objectives

1.
•Literature review

2.

•Participant observation

•Interviews

•Location visits

3.

•Strategy developement

•focus group, workshop

•SWOT analysis

4.

•Results

•sustainable agriculture strategy

•strategy development method

Figure 3 - The process of methods used to perform the research. 
Step 0: the research is initiated by the research questions and 
objectives. Step 1: literature is reviewed to gain more insight in 
the topics relevant for the research (sustainability strategies and 
potato production). Step 2: data is gathered through participant 
observation; interviews and locations visits. Step 3: the data 
gathered in the steps 1 and 2 are used as input for step 3 where 
the strategy is developed, using focus groups, workshop and a 
SWOT analysis. These methods lead to step 4: results. 
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The approach of the literature review will be both deductive as inductive, meaning that a 

theoretical framework is sought to be used in the own research (Saunders, et al., 2009). This will 

be mainly relevant to the description of the level of sustainable agriculture and the strategy 

making process. The inductive approach is used to come up with input for i.e. sustainability 

indicators, strategy content and descriptive potato growing knowledge. 

2.2. Participant observation 
Participant observation is a type of observation in which the researcher is not merely passively 

observing the studied object or process, but instead takes an active role in the process by 

attending meetings and discussions, and getting involved in projects (Engert & Baumgartner, 

2015; Saunders, et al., 2009). Participation observation has as objective to get a sense of what’s 

going on and to interact with the people around you. Examples of the participant observation used 

in this thesis are: 

 Participation and leadership in discussions, workshops and other meetings related to the 

topic of sustainable development, see as well 2.3.; 

 Active involvement in farm business operations to understand the working processes; 

 Location visits: observation of current sustainability status at different locations (Farm 

Frites in Belgium, Egypt, the Netherlands and Poland) using a framework with sustainable 

agriculture aspects adopted from the Farm Sustainability Assessment list (FSA Tool, 2016) 

(see 3.5. on page 18); Observation is done by; gathering visual data, reviewing 

documentation and informal interviews; 

The conducted interview are open and non-structured, because of the huge variety in 

stakeholders, a structured formats was not deemed suitable. Some stakeholders only have limited 

time for an interview, and sometimes this ‘interview’ takes place during other works, therefore a 

structured format, wouldn’t suffice. The following stakeholders have been identified to be 

interviewed: 

 Management of Farm Frites; 

 Growers that supply Farm Frites; 

 Employees of Farm Frites; 

 Clients of Farm Frites. 

2.3. Strategy development methods 
To create the sustainable development strategy a couple of methods are used, mainly related to 

action based research. Casual discussions, sharing of knowledge, and small talk are used to get a 

feeling for the topic and how it was perceived by others. A more structured approached is used in 

the team meetings with the focus team. The focus team consists of representatives from Belgium 

and the Netherlands, Egypt and Poland, and the researcher (four people in total). A workshop, 

using different brainstorm techniques and a valuation system to grade the ideas, is carried out 

with the focus team members and some managers who would decide on the strategy in a later 

stage. The strategy development process is an irrigative process because new input is continuously 

added and then checked and reconfirmed with the focus team members and supervisors to ensure 

the end product (the proposed strategy) will enjoy broad recognition and approval. See as well 

the strategy development method on page 21. 
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In terms of the framework mentioned in Enroth (2007), but firstly presented by Hart (1992), on 

strategy making processes, the used process within Farm Frites can best be described as a 

combination of rational and transactive. Meaning that the actual strategy direction has been set 

out by the top management, but the specific content development is carried out by organisational 

members who have a learning role (the researcher), but bound by the system (organisational) 

boundaries. 

Non-structured methods: 

 Small talk; discussion; 

To get a feeling of the level of sustainability within the organisation, and to understand what the 

individual managers feel for the topic, some casual meetings take place. 

 Sharing of knowledge; explanation of sustainability. 

A kick-off presentation for the larger group of managers is organised to involve them and to 

receive some early on input. 

Structured methods: 

 Formulation of goals on a time-scale; 

All members of the focus team and the managers are asked to provide a time-scale with their own 

ideas and goals towards sustainable agriculture for the company. This input is used to draft the 

strategy. 

 Drafting of a SWOT; 

The focus team member and the managers are asked to fill out a SWOT analysis and send this to 

the researcher. The researcher would make a summary of the SWOT to use as input in the 

brainstorm session. 

 Workshop; brainstorm session; 

The brainstorm session includes the focus team members and the managers of Belgium, Egypt, 

the Netherlands and Poland. During this two hour session ideas and inputs are gathered. Each 

member of the meeting can grade up to five ideas. The best ideas are selected. 

 Consultation round on draft strategy; 

After the brainstorm session, a summarisation of the topics is made. Firstly, this will be discussed 

with the focus team, and all remarks of the focus team will be incorporated. Then all mangers are 

contacted individually to ask their opinion and to see if they agree on the draft strategy. 
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2.4. Limitations of chosen methods 
The goal of scientific research is to develop knowledge. Research builds on existing theories or 

proposes a new theory that adds to the current views, or it can propose a paradigm-shift. But, as 

made famous by Karl Popper, in 1963, every genuine scientific theory is just provisionally 

accepted; meaning the theory is falsifiable. A theory is merely an attempt to simplistically describe 

the real world, but by doing so, inevitably reducing details of the real world. Therefore, theoretical 

knowledge can be considered unnatural; models, theories, frameworks and laws do not mirror the 

real world (nature) in its raw form, but instead describe only certain structures. This also connects 

to the principle of when something is researched, it is brought to the attention, in other words; 

bringing something to presence (attention), implies absence. So by researching something, 

inevitably another thing is left out. (Sismondo, 2010) 

The specific limitations to the chosen methods in this research are mostly related to the 

repeatability of the research. The methods used are described in other scientific (peer reviewed) 

papers, but still allow a quite broad interpretation and therefore, when repeated, different 

outcomes can be found. The validity or generalisability of case-studies (as this type of research) is 

deemed as a concern (Engert & Baumgartner, 2015). It has been tried to mitigate this by making 

the used methods transparent, and indeed the strategy building method is part of the results 

presented (see 4.2., on page 21). Since the researcher is part of the company and also participating 

in the company’s activities a certain bias may occur in favour of or against the company. The 

researcher may not bet completely neutral because of role conflicts (researcher versus colleague) 

and since the company puts certain expectations towards the outcome of the research, attention 

should be paid that academic integrity is safeguarded. The academic integrity is safeguarded by 

making the working process as transparent as possible, and by critically reviewing the results in 

the chapter 5.2. (Interpretation of results). Another issue of concern is the data collection methods 

for the description of sustainable agriculture. Since non-structured forms of interviews and the 

researcher’s own visual input are used, the objectivity and repeatability is limited. 

The decision to use this specific set of methods is based on the methods used in a comparable 

study (Enroth, 2007). In this study participant observation is used and the for data gathering field-

work methods were used. Since part of the aim of the study to get a common ground on 

sustainability, in order to build the strategy, it was deemed appropriate to use similar methods. 

Another study (Engert & Baumgartner, 2015) used more structured methods, i.e. multiple choice 

questionnaires and closed interviews, but the aim of the study was different. Also, a large amount 

of stakeholders were involved, therefore some more closed methods should be used. 
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3. Theoretical framework 
In the scientific literature review attention is paid on several aspects on the theme ‘sustainable 

development strategy’ and on the current level of research into the subject ‘sustainability and 

potatoes’. 

Firstly reviewed are the concepts of sustainability and the meaning of sustainable development. 

Then, an overview of the types of strategies is given, followed by review of motivations for 

companies to adopt sustainability strategies and some methodologies are presented. The current 

developments in research in regard to sustainability related issues and the growing of potatoes 

are presented, where firstly attention is paid to some facts and figures of the global potato 

production, and four different systems of potato production. And finally, a framework is 

introduced to assess sustainable agriculture. 

The purpose of the review is to place the current understanding of sustainable development 

strategies in an academic context to later on reflect on the outcomes of this thesis project. Also, a 

critical perspective is used to evaluate the relevance of the found scientific literature in context of 

this research (see 5.1. Literature review, on page 23). 

3.1. The definition of sustainable development 
According to the World Commission on Environment and Development (1987) sustainable 

development is “development that meets the needs of the present generations without 

compromising the ability of future generations to meet their own needs”. 

This definition has as well been adopted by the Council of the European Union (2006) and is 

included in its sustainable development strategy, where the strategy is “about safeguarding the 

earth’s capacity, solidarity, the rule of law and respect for fundamental rights, including freedom 

and equal opportunities for all”. The EU’s interpretation on sustainable development has three 

key objectives related to environmental protection, social equity, and economic prosperity. 

Important to note is the role of businesses that the strategy acknowledges. The EU strategy wants 

to enhance social dialogues, corporate social responsibility polices and private-public partnership 

with as goal to foster the cooperation that will lead to sustainable consumption and production 

(Council of the European Commission, 2006). 

Viewed from a business perspective, sustainable business development can be described as the 

development that meets the current needs of both the organisation and its stakeholders while 

being able to meet the future needs of the stakeholders (Teh & Corbitt, 2015). 

The United Nations (UN) has adopted the sustainable development goals (SDGs) that lay out the 

priorities and aspirations to which all Member States of the UN have committed themselves. These 

seventeen goals relate to a broad range of topics. Although all seventeen goals are deemed 

applicable for Farm Frites, goals two, six and fifteen seem especially relevant for Farm Frites. (SDG 

Compass, 2015) 

Goal two is about ending hunger, achieving food security and improving nutrition and promoting 

sustainable agriculture. Goal six is about ensuring the availability and sustainable management of 

water. Goal fifteen is about protecting, restoring, and promoting sustainable use of terrestrial 

ecosystems, sustainably managed forests, combating desertification, halting and reversing of land 

degradation and halting of biodiversity loss. (SDG Compass, 2015) 
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In a joint collaboration the GRI2, UN Global Compact3 and the WBCSD4 have developed the SDG 

Compass. This document provides a guide for business action on the SDGs. It suggests five steps 

for businesses to take action on the SDGs: 

1. Understand the seventeen goals; 

2. Define the priorities for the company; 

3. Setting goals; 

4. Integrating the goals into the organisation; 

5. Reporting and communicating on the performance on the SDGs. 

Sustainable development is a generic term that can be used for all types of organisations. When 

more specifically looking at sustainability within the business of agriculture, one can talk about 

sustainable agriculture as a sustainable (business) development. Sustainable agriculture 

integrates environmental aspects such as long-term soil fertility, crop protection, economic 

profitability, e.g. yield level, and social issues (Pawelzik & Möller, 2014). 

3.2. Motivations for a sustainability strategy 
Corporate strategies can include sustainability, but it is also seen that companies develop one 

corporate (general) strategy and one corporate sustainability strategy (da Rosa, et al., 2013). The 

type of company also determines the type of strategy it follows. Although many scholars make 

different typologies of strategies, in general strategies can be divided in proactive and reactive 

strategies (Enroth, 2007; da Rosa, et al., 2013; Hanh & Scheermeester, 2006). 

Proactive strategies are those types of strategies viewing sustainability broadly in the three 

dimensions (social, ecological and economic) and are leading in their targets, whereas the reactive 

strategies are viewing sustainability from a more narrow perspective, focussing on environmental 

damage reduction. Proactive strategies are focussing on market leadership with entrepreneurial 

sensitivity to market opportunities and the strategies can be described as offensive or 

opportunistic. The more reactive strategies are aimed at keeping up with competitors or 

maintaining the current status, as there is no pressure or interest to change. These types of 

reactive strategies can be called defensive or traditional (da Rosa, et al., 2013). 

The motivations for adopting a sustainable development strategy are varying from company to 

company. Da Rosa, et al. (2013) conclude that in general companies5 are required by internal and 

external pressures to implement strategies in regard to sustainability. Innovation management 

and sustainability are fundamental to competitive businesses (da Rosa, et al., 2013). The 

motivation behind a sustainability strategy is of course related to the type of strategy (proactive 

or reactive). Different motivations are behind different strategies, for example some companies 

adopt strategies that are ‘beyond-compliance’ and thus proactive. As Prakash (2001) examines 

this is done because of internal (company) dynamics, not because of external factors. If a company 

adopt this so called ‘beyond-compliance’ policy, it is because of power based and leadership based 

                                                        
2 GRI stands for the Global Reporting Initiative, an organisation that aims to empower decision-making through 
standards in sustainability reporting and a multi-stakeholder network (GRI, n.d.). 
3 UN Global Compact is a voluntary initiative by the UN to align companies’ strategies on universal principles on 
human rights, labour, environment, and anti-corruption (UN Global Compact, n.d.) 
4 WBCSD is the World Business Council for Sustainable Development, and has a goal to create a sustainable future 
for business, society and the environment (WBCSD, n.d.). 
5 The study of da Rosa, et al. (2013) focused on medium and small sized mining companies in Brazil. 
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internal dynamics. Both of these dynamics basically come down to certain key managers with 

influence in the policy making process (Prakash, 2001). 

The group of traditional companies hardly have any intrinsic values or motivations in regard to 

sustainability, but even within these companies certain managerial views play a key role in the 

building of a sustainability strategy (Hanh & Scheermeester, 2006). A motivation to adapt 

(ecological) sustainable development strategies is the gain of benefits. These benefits include; cost 

reduction through efficiencies, capturing emerging (green) markets, gaining first-mover 

advantage, the ensuring of long-term profitability, improvement of community relations and 

positive image creation (Shrivastava, 1995). Organisations that have a commitment towards 

sustainability throughout the whole organisational structure can benefit from enhanced 

employees’ commitment and engagement, and an improved reputation which can attract 

potential employees, customers and investors. When the commitment towards sustainability is 

transferred to a sustainability culture within the organisation the brand equity, market share and 

customer loyalty can also increase (Galpin, et al., 2015). 

Hutchinson (1992) states: “In terms of a strategic choice between a sustainable future and an 

unsustainable future, there is no contest. The former is an ethical imperative whereas the latter is 

collective suicide on a global scale.” However, formulated quite dramatically here, an 

overwhelming amount of research points out sustainable development as the only way forward. 

3.3. Methods to build and implement a sustainability strategy 
The building of a sustainability strategy has been described well in scientific papers. For example 

Enroth (2007) provides a methodology on how a sustainability strategy can be formulated and 

realised within a corporate structure. The methodology consists of analysing the current societal 

and business climate in relation to the company (1), the identification of the main sustainability 

aspects of the business (2) and formulation of a shared vision on sustainability (3). Enroth (2007) 

defines a strategy as consisting of long-term objectives with short-term targets and a lay-out of 

working programmes and indicators to reach the targets. As Hart (1992) notes “strategy making 

can no longer be limited conceptually to the chief executive or the top-management team”. This 

implies that the strategy making process is something organisational wide, with clear descriptions 

of the different (input) roles that members in the organisation can have in the development of a 

corporate strategy (Hart, 1992). 

According to Teh & Corbitt (2015) the sustainability strategy should not be developed as a stand-

alone strategy, but it should rather be aligned with the business operations of the organisation. 

Based on the organisation’s shared values the organisation can engage key stakeholders in the 

sustainability (strategy) creation process. The organisation should provide the staff (throughout 

the whole organisation) with skills and development programmes to implement and conceptualise 

sustainability (Teh & Corbitt, 2015). A large number of managers should be aware of the integrated 

approach on sustainability, this awareness raising is a strategic decision in itself (Hutchinson, 

1992). 

Hutchinson (1992) provides a map to prepare a business for a sustainable future; the first step is 

to build commitment to a general vision with the help of the executive board or top management. 

The strategy will be only successful if the staff at all levels throughout the organisation are 

involved. All employees should understand and commit to the achievement of desired goals of the 

sustainable development strategy. The implementation of a strategy on sustainable development 
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is an example of change management. The human reaction to change follows a certain pattern, 

where performance goes down and resistance increases, before the uncertainty is replaced by a 

problem solving attitude. When the strategy is introduced, the first reaction is shock, followed by 

denial, blame (on the organisation) and self-blame. Finally, if uncertainty has overcome, a problem 

solving attitude is achieved. (Hutchinson, 1992) 

The previous mentioned scholars describe the strategy making process and its hurdles from a 

company perspective, but when looked from a market perspective, a similar process can be 

identified. According to Simons (2015) the market transformation to sustainable production 

follows four steps: 

1. Awareness and project phase; 

2. First mover and competition phase; 

3. Critical mass and institutionalisation phase; 

4. Level playing field phase. 

In the first phase the problem is raised, usually by a crisis. The initial reaction by the company 

involved is to mitigate the effects as much as possible by taking symbolic actions. The causes of 

the problem are not solved, but just covered up. The second phase describes how some companies 

gain the first mover advantage by trying to solve the problem and hereby possibly gaining some 

advantage in terms of competition, brand improvement or new consumers. In phase three, the 

rest of the companies follow and the solutions to problem are to be standardised by the industry. 

The competing companies actively work together on solving the problem. In the fourth and final 

phase the industry will see its standards to be institutionalised into laws and regulations and 

enforced by governmental bodies, to the end that even the least willing companies are forced to 

comply. (Simons, 2015) 

3.4. Current research developments in the field of potatoes and sustainability 
An overview of the most important facts and figures about the growing of potatoes is presented; 

the global potato production, the meaning of growing potatoes from a developed country and 

developing country perspective, the water footprint and the carbon footprint. Followed by the 

explanation of four systems of potato production; organic, low-input, genetically modified 

potatoes and hybrid breeding. Finally, a framework to assess sustainable agriculture is presented. 

3.4.1. Potatoes as fifth largest crop 
Potatoes (Solanum tuberosum) are the fifth largest crop (considering weight) produced worldwide 

after sugar cane, maize, rice and wheat. About 370 million tonnes in 2013 were produced (Food 

& Agriculture Organisation, 2015). The potato belongs to the Solanancea family, with about 2,800 

different species. The most common varieties (a.k.a. cultivators) used for agriculture purposes 

belong to the Solanum tuberosum. For the production of fries, Farm Frites uses a special set of 

potato varieties, mostly used within the company are Agria, Fontane, Innovator, Première, Ramos, 

Russet Burbank and Santana. Globally, the Russet Burbank is the largest variety grown for fry’s 

production, in Belgium and the Netherlands the variety Fontane holds this position. 

More than a billion people eat potatoes and the potato is considered by the Food and Agriculture 

Organisation (FAO) as food security crop for the growing population for reasons of the adaptive 

range of the crop, the relative ease of cultivation and the high nutritional values (Devaux, et al., 

2014). 



 

15 
 

3.4.2. Differences in potato production 
The European Union (EU) is one of the major potato growing areas in the world, and leading in the 

export of frozen potato products (e.g. fries and potato pancakes). More than 15 million tonnes of 

potatoes are transformed into products each year, the sector employs around 15,000 people 

within the EU. Suitable climate conditions, good soil, strong infrastructure, highly knowledgeable 

farmers combined with leading research and innovations projects from a collaborative network of 

research institutions, universities, governments, processing industries and farmer associations 

make the North Western part of the EU especially productive and suitable for growing potatoes. 

The so called ‘potato cluster’ consists of Belgium, England, the Netherlands, Northern France, and 

lower Saxony in Germany. (Wuyts, 2014) 

The above mentioned potato cluster has a sharp contrast to many other areas of the world, except 

for North America, where comparable growing conditions exist with comparable yields. The 

potato has a dual role, on one hand being a cash crop for high-value products as (frozen) fries, 

crisps and other consumables, while on the other hand being a food security crop in most of the 

developing world providing smallholder farms with income and necessary nutrition for poor and 

rural people (Devaux, et al., 2014). This poses a crucial difference in the approach to the potato. 

In the case of Farm Frites other criteria are set in regard to quality and sustainability of the 

cultivation of the potato, than is done of the buyers of smallholder farm in the developing world. 

3.4.3. Water footprint of potatoes 
The water footprint is relevant, when viewed from the perspective that many areas in the world 

have a net shortage of fresh water. This holds especially true for the Farm Frites production 

location of Egypt, where potatoes are grown in the desert. 

The growing of potatoes requires significantly less water compared to the other big food crops, 

with the exception of sugar cane, which is on a comparable level. In Figure 4, below, the water 

footprint of potatoes in Belgium, Egypt, the Netherlands, Poland, and the worldwide average is 

presented. The footprint is expressed in cubic metres per tonne yielded product (m3/ tonne). 

The water footprint entails three separate footprints, i.e. green, blue and grey. The green water 

footprint stands for all the water used by plants; water in the soil coming from precipitation, the 

blue water footprint is sourced (e.g. irrigation) surface or groundwater used for the production 

(growing) of crops (and other products), finally the grey water footprint; this is the water required 

to assimilate pollutants coming from the production process (Water footprint network, 2016). 
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Figure 4 - Water footprint potato for Belgium, Egypt, Netherlands, Poland and worldwide average (Mekonnen & Hoekstra, 
2011). 

The data shown in Figure 4 is from a 2011 report from Mekonnen & Hoekstra. Since the scope of 
this research is the countries Belgium, Egypt, the Netherlands and Poland, the water footprints of 
these countries are presented. A worldwide average is presented to put the country specific 
figures in perspective. Looking at the country specific water footprint for potatoes, it can be 
concluded that Belgium and the Netherlands have comparably (low) water footprints, whereas 
Poland has about the same footprint as the worldwide average, and Egypt has a significantly higher 
water footprint than the worldwide average. 

3.4.4. Carbon footprint of potatoes 
The carbon footprint of the production of potatoes is important to measure (and to reduce) 

because anthropogenic carbon emissions are causing climate change on a global scale (Pachauri, 

et al., 2014). Agricultural production accounts for a significant part of the total global greenhouse 

gas (GHG) emissions (the combined emissions of CO2, CH4, N2O, and others). In the United States 

the total agriculture sector amounts for more than 8 % of the total US GHG emissions in 2014. 

Especially the emission of N2O in soil management and crop residue burning are important factors 

of greenhouse gas emissions for arable farming (U.S. Environmental Protection Agency, 2016). The 

carbon footprints for some arable fields of Farm Frites in Belgium, Egypt, the Netherlands and 

Poland were calculated using the Cool Farm Tool6 (Haverkort & Hillier, 2011; Cool Farm Tool, 

2015). 

The results show a quite big difference in the emissions (in CO2-eq per tonne produced potato) for 

the different countries. In the Netherlands and Belgium the rough estimated average is about 100 

kg CO2-eq/ tonne, whereas in Poland the rough estimate average is around 150 kg CO2-eq/ tonne. 

The figures for the Egyptian site show an extreme result of around 700 kg CO2-eq/ tonne. The 

                                                        
6 The Cool Farm Tool is a calculation programme (both available as Excel spreadsheet and as web page) that 
calculates the carbon emissions of farm activities. The scope of the tool are all inputs to the farm for the growing 
of the crops. This includes transport of seeds, pesticides, fertilisers, irrigation, field activities, storage, and 
transport of the harvested crops (Cool Farm Tool, 2015). 
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resulted mentioned here, should be interoperated as very rough estimates, and cannot really be 

compared one-on-one because of different data gathering protocols in the different countries and 

limitations in the datasets in the calculation tool. A study by Hillier, et al. (2009) points out that 

about 75% of the emissions in (general) arable food crop production can be attributed to the usage 

of nitrogen fertilisers. When accounted for the nitrogen fertilisation, there is a small difference 

between the different ways of farming (organic or conventional) (Hillier, et al., 2009). 

To put the carbon emissions of the growing of potatoes in perspective, the emissions that come 

from the processing plant are presented. The data shown here are the carbon emissions coming 

from combustion processes, purchased electricity, heating and cooling processes occurring in the 

processing plant. An eight year average of the production locations Oudenhoorn (the 

Netherlands), Lommel and Sint-Truiden (both Belgium) gives a rough carbon footprint estimate of 

165,000 kg CO2-eq/ tonne produced product. More than factor thousand higher as the reported 

figures of the farm activities. 

3.4.5. Four systems of potato production 
Four systems of potato production are described; organic, low-input, genetically modified and 

hybrid. 

1) Organic potato production 

An ongoing debate in regard to ‘what is sustainable agriculture?’ is the discussion of organic 

farming. A study by Pawelzik and Möller (2014) shows that efficiency and sustainability 

assessment based only on the growing of potato is not representing the overall performances on 

a farm level, since potatoes are just grown one in four (or three) years. Even when only looking at 

the growing of organic potatoes versus so called conventional potato growing, the results differ 

per indicator. For example, area efficiency and nitrogen (N) efficiency of fertilisers seem to be 

better in conventional systems, but when considering an environmental impact as soil N residue 

organic systems seem to be better. The harvested potato tuber quality seems more driven by type 

of potato variety rather than organic or conventional farming practises (Pawelzik & Möller, 2014). 

Organic potatoes account for less than 1% of the total potato production in the Netherlands and 

Poland (Canali, et al., 2012). 

2) Low-input potato production 

Already in 1991 research was conducted to provide a method to produce potatoes 

environmentally safe and consumer-friendly. The methodology was aimed to achieve ecologically 

sustainability and food safety. The method provides measures to develop this so called ‘integrated 

low-input potato production’ which covers subjects as; crop rotation, resistant cultivars (a.k.a. 

varieties), green and organic manure, pest and disease control, and more (Vereijken & van Loon, 

1991). The integrated farming approach is however depending on certain types of potato varieties 

that meet the criteria, and, perhaps more importantly, Vereijken and van Loon note that the 

integrated approach requires ‘much knowledge, professional skill, and motivation of the farmer’. 

The change from a yield oriented potato production to a more balanced approach of economic 

and ecological sustainability in potato production can be enhanced by the integrated low-input 

approach (Spiertz, et al., 1996). 
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3) Genetically modified potato production 

Another much discussed topic is the introduction of genetically modified organisms (GMO) in 

agriculture. A study by Haverkort, et al. (2016) shows a ten years research into the modification 

of the potato so that it becomes more resistant to a very common potato fungi disease 

(Phytophthora, a.k.a. late blight). This type of genetic modification is currently forbidden in the 

European Union and the public debate on GMO is ongoing. By genetically modifying the potato 

crops, 80% more resistance to late blight was reached, reducing harvest loss and reducing the 

usage of fungicides (Haverkort, et al., 2016). 

In 2014 the US Department of Agriculture (USDA) approved a modified variety of the commonly 

used Russet Burbank. The new variety is called Innate and is developed by the multinational J.R. 

Simplot Company (Pollack, 2014). The new variety develops less acrylamide (potentially 

carcinogenic) and is less sensitive to bruising (Waltz, 2015). However, it must be noted that no 

peer reviewed scientific papers could be found on the performance of the Innate potato. 

In general, the discussion on GMO is highly polarised, those in favour of GMO point out the 

increased yield, reduced environmental impacts and higher economic benefits. On the other hand, 

critics to GMO often refer to the potential risks of GMO material outcompeting naturally occurring 

species, issues related to social justice because of dysfunctional institutions, regulatory regimes 

and ethical considerations (Sandin & Moula, 2015). 

4) Hybrid potato production 

In 2008 a Dutch company called Solynta has started to breed potato seeds instead of seed 

potatoes (Solynta, n.d.). This so called hybrid potato breeding works with wild occurring potato 

varieties that are still diploid (containing two sets of chromosomes per cell), instead of the 

tetraploid commercial varieties (Lindhout, et al., 2011). From diploid varieties it is much easier to 

select the right genetic properties and start breeding with them. The breeding of seeds allows for 

the development of new varieties quicker. The idea is that potatoes seed (a.k.a. true botanical 

seed) can be transferred instead of potato seed tubers, reducing the risks spreading of diseases 

and reducing the heavy transport of seed potatoes. A potential drawback is that is currently 

forbidden to trade in the seeds, so a change in legislation would be necessary (Arce, 2012). The 

commercial application of this type of potatoes is expected to be at least ten years in the future 

(van den Hoek, 2016). 

3.5. Framework to assess sustainable agriculture 
To qualitatively describe the level of sustainable agriculture in the different countries (Belgium, 

Egypt, the Netherlands and Poland) and to be able to make some form of comparison, a generic 

framework with sustainability aspects will be used in this research. The framework is adopted from 

the Farm Sustainability Assessment (FSA) tool. This is a questionnaire that allows farmers to gain 

insight in their sustainability performances (FSA Tool, 2016). 

The FSA tool is developed by the Sustainable Agriculture Initiative platform (SAI platform) which 

is a global organisation where food and beverage companies work together on setting standards 

on farming and try to develop the farms and farmers from which they source their products into 

more sustainable agriculture practices. 
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Sustainable agriculture is defined by the SAI platform as “the efficient production of safe, high 

quality agricultural products, in a way that protects and improves the natural environment, the 

social and economic conditions of farmers, their employees and local communities, and 

safeguards the health and welfare of all farmed species” (SAI Platform, 2010). 

The FSA tool divides sustainability in three main aspects (environmental, economic and social). 

Furthermore, sustainable agriculture is divided in seventeen topics, see Table 2. Some of these 

topics have an overlap in two (or three) main aspects. 

Table 2 - The seventeen sustainable agriculture topics from the FSA tool (FSA Tool, 2016) 

Sustainable agriculture topics 

Agro-chemicals Greenhouse gas emissions Nutrient management 

Air Health & safety Planting 

Biodiversity Labour conditions Soil management 

Crop protection Legal compliance Waste management 

Farm management Local community Water management 

Financial stability Market access  

 

For the purpose of this report, only the topic division behind the FSA tool is used. The framework 

provides a set of aspects to fully describe sustainable agriculture. Since the framework is 

developed by the SAI platform, it enjoys a broad recognition of food processing companies and it 

is deemed applicable for farmers worldwide. The tool itself has not been used to assess the 

sustainability performance, so a score cannot be given. To ensure that sustainable agriculture is 

understood in a broad perspective, the FSA topics are used.
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4. Results 
The results are presented in three different subchapters. Firstly, the summary of the level of 

sustainable agriculture is presented for the different countries, using a framework to describe all 

aspects of sustainable agriculture (see 3.5. on page 18 for explanation of the framework). An 

overview of the differences in the different regions is presented. Secondly, the proposed strategy 

for sustainable development (the main result) is presented. Finally, the method used in the 

company to build the strategy and to implement the sustainable development strategy is 

presented. 

4.1. Overview of the status of sustainable agriculture 

4.2. Strategy development method 
The method used within the organisation to build the strategy on sustainable development is 

presented here. In the figure and explanation, sustainable development strategy is the same as 

sustainable agriculture (SA) strategy. 

The method is best described as an irrigative process, related to the continuous improvement 

circle of plan, do, check, and act, as seen for example in the sustainable development goals 

Compass (SDG Compass, 2015). The Figure 5 below shows the method. 

 

Figure 5 - The method to build the strategy on sustainable agriculture: SA means sustainable agriculture, for explanation of 
the steps and the actors involved, see list and table below. 

The steps are as follows: 
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0) Report on level of sustainable agriculture; the focus team makes an overview of the level 

of sustainable agriculture practices in the different countries and reports this. 

1) Defining of Farm Frites’ sustainable agriculture priorities; the focus team, together with 

the agronomy managers of the different countries identify the top priorities, based on the 

sustainable agriculture report, provided in step 0. 

2) Setting of goals and KPIs; the strategic goals and key performance indicators are drafted 

by the focus team and feedback is given by the stakeholders and managers, as additional 

method a SWOT analysis was used; the focus team makes a proposal that is revised and 

improved by the managers. 

 

3) Adoption of sustainable agriculture strategy; the strategy proposed by the focus team, 

with feedback and approval from the managers is then adopted by the CEO and board of 

directors, meaning the strategy has come into effect. 

4) Integration of sustainable agriculture strategy in Farm Frites locations; the farm managers 

of the different countries start to implement the strategy in their location, following the 

PDCA (plan, do, check, act) methodology. Working plans, with short-term goals, adjusted 

to local conditions are drafted by the farm managers. 

5) Reporting and communicating on progress; the strategy has been integrated in the 

different locations, and periodically the progress will be reported by the focus team. The 

best practices are shared. 

6) Revision of the sustainable agriculture strategy; eventually, the progress on the goals is 

reviewed, and if deemed necessary changes in the strategy are made. 

The different actors in the building of the strategy are further explained in the Table 4 below. 

Table 4 - Description of the different actors involved in the strategy building method. 

Actor Description 

Focus team The focus team consists of representatives of each country 
(Belgium, Egypt, the Netherlands and Poland) and is under 
coordination of the thesis researcher (the student).  

Managers The group of managers, are the direct (hierarchically speaking) 
managers of the focus team representatives. They all have a 
managing position in agronomy (the guidance and execution of 
potato crop production). 

CEO and board of directors The chief executive officer and the board of directors are the 
highest decision taking body in Farm Frites, and ultimately 
responsible for strategic decisions. 

Farm managers The farm managers are those responsible for the day-to-day 
business operations and thus involved in the practical 
implementation of the strategy. 

Contract farmers The contract farmers are involved in the practical 
(implementation) level of the strategy. 

Stakeholders The stakeholders are the groups of actors consulted in formal 
and less formals ways, e.g. contract farmers, clients, other 
managers, they don’t have an official decision role. 
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4.3. Proposed strategy 

5. Discussion 

6. Conclusions 

7. Recommendations 
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