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Abstract: Organised community seed banks (OCBSs) are one of the main tools to 
preserve crop diversity at a local level and therefore constitute an important driver for local 
resilience, as well as an important tool to move society towards sustainability. Agriculture is 
a fundamental leverage point for society: it fulfils a basic survival need as well as being one 
of the causes of humans’ unsustainable impact on the environment. It also holds the key to 
the preservation of biodiversity, which is increasingly important in the face of climate change 
and extreme weather conditions, and the reduction in use of chemical fertilisers and 
pesticides, which is necessary to move towards sustainability. Organised community seed 
banks have the potential to be a tool for this preservation of biodiversity, however, there is 
currently a lack of literature, resources and guidelines to position them as such. This research 
set out to identify the challenges that OCSBs face that could affect their success in 
contributing to a sustainable society, and the gaps between what management resources are 
available to them and their current management practices. With the aid of organised seed 
bank representatives and experts from around the world, the result was the design of a 
strategic approach to help OCSBs address their challenges and allow them to better 
contribute to the provision of food sovereignty, food security and socio-ecological 
sustainability. 
 
Keywords: seed banks, agriculture, biodiversity, crop diversity, food sovereignty, 
strategic sustainable development. 
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Executive Summary 

Introduction 

Over the last century, human activities have been systematically undermining the Earth's 
capacity to sustain life over time. The gravity of the situation means we are compromising 
future generations’ ability to live a healthy life. Anthropogenic degradation of the socio-
ecological system has caused many issues, including biodiversity loss. Biodiversity loss can 
be caused by many factors, the main ones being: industrial agriculture, demographic changes, 
consumption and production patterns, climate change, and inappropriate public policies 
providing incentives that can degrade biodiversity. (Boon and Hens 2003) 
 
One type of biodiversity that has been the most severely affected is crop diversity. Not only 
is crop diversity what “stands between us and catastrophic starvation we can’t imagine” 
(Harlan 1992, 213) since it is at “the fundament of agriculture” (Fowler 2009), it is also a 
leverage point to make society and agriculture more sustainable. Among other things, it 
provides people with access to food, fosters social sustainability, and reduces dependence on 
chemicals, as crop diversity is key in adaptation to different climates and resilience to pests. 
Different elements such as patenting laws, policies, climate change, and so on are impacting 
crop diversity to a great extent. One way of preserving crop diversity at the local level is 
through community seed banks (CSBs). This thesis focuses specifically on one type of CSB 
called an organised community seed bank (OCSB) because: the advantages of crop diversity 
conservation have an effect at the local level; OCSBs are facing challenges; and although 
there are studies on running some types of seed banks, there are few scientific studies on 
OCSBs themselves. 
 

Purpose, Scope and Audience   

This thesis focuses on the challenges associated with running OCSBs all over the world. The 
aim is to help OCSBs strategically address the challenges they are facing in order to 
maximise their potential to move society towards sustainability. 
 
The thesis is aimed at members of community seed banks, NGOs, and the institutions that 
collaborate with them so that members can reflect on their challenges and so that institutions 
working with them can help tackle them. 
 

Research Questions  

How could community seed banks overcome their challenges strategically in order to 
contribute to a sustainable society? 

 
In order to answer this research question, it was divided into research sub-questions: 
 

RQ1. What are the challenges, and their origins, faced by organised community seed 
banks that could affect their success in contributing to movement toward a sustainable 
society? 
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RQ2. What is the gap between current management resources available to organised 
community seed bank members and how organised community seed banks are currently 
being managed in the field? 
 
RQ3. How can an approach be developed to address these challenges and their origins 
to help organised community seed banks to overcome them? 

 

Methodology 

The methodology was divided into a three-phase process: a descriptive phase, in which we 
identified the current challenges that OCSBs around the world are facing. The aim of this 
phase was to identify an ideal approach in existing literature, and the gap between what is 
happening in the field and what the literature describes on how to run OCSBs strategically 
was defined. To research this, surveys and interviews were conducted with both experts and 
practitioners from around the world, in addition to a content analysis of management 
documents and case studies.  
 
The second phase was prescriptive, in which a generic process was created for the 
establishment and the strategic running of OCSBs. To do this we used the recommendations 
and guidelines received from experts and practitioners in the surveys, interviews and content 
analysis performed. This input was used to inform a prototype of a process to help OCSBs 
address and overcome their challenges, through a process of exploring literature for examples 
on similar approaches, and brainstorming ideas. 
 
The last phase was evaluation of the prototype, where its validity was tested by asking 
feedback in a survey to practitioners and experts on its usability and applicability.  
 

Results  

The challenges identified here are the most recurring ones according to our research results. 
These challenges can be categorised into three levels, each with its own intricacies. Each 
level and each challenge are connected in many ways. 
 
International level 
 

• Restrictive Legal aspects 
• Insufficient/inappropriate national and 

international policies 
• Competition with seed companies/ 

universities 
• Structure of the market 
• Conflicts 
• Accessibility to seeds 
• Lack of cooperation between different 

actors!
 
 
 

Organisational level 
 

• Lack of efficient and effective 
management 

• Handling information 
• Missing/insufficient Engagement 
• Lack of Resources 
• Cross-pollination 

 
Personal level 
 

• Old habits die hard 
• Trust 
• Lack of awareness 
• Lack of adequate education and training 
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Every OCSB we looked at during our content analysis, interviews and surveys was facing at 
least some of these challenges. Some of these are associated with external factors such as 
political or legal, whereas some were associated with internal aspects that OCSBs can 
influence such as community engagement, lack of resources, etc. Although OCSBs share 
these challenges they do not always share their specificities. 
 
To answer the second research question, the current literature on OCSBs around the world 
was researched. The main results from this analysis were that there are few manuals, 
handbooks and other documents available and that the existing ones mainly focus on: their 
own context, making the case for OCSBs, the technical aspects on how best to keep seeds, 
and the financial aspects of the OCSBs. 
 
Other documents mention some of the challenges OCSBs face, such as the importance of 
adequate information management, community engagement, cooperation with other 
institutions, distribution, and marketing. The conclusion from this part of the research was 
that there is no ideal case or approach in literature on how to run OCSBs; rather, there are 
only some ideal cases and approaches for specific aspects belonging to their running. 
 
After answering the first two research questions, it became clear that not only was the lack of 
strategic management one of the main challenges of OCSBs around the world, it is also a 
leverage point to solve other recurring challenges OCSBs are facing. It is for this reason that 
we focused on finding a solution for OCSBs to tackle these challenges.  
 
In this process of ‘closing the gap’ we came to realise that creating specific guidelines related 
to concrete actions would be context-specific and not widely applicable. This is why a 
process specific to OCBSs was created, the ‘Solutions from Below’ process, based on the 
ABCD that will enable stakeholders to create their own specific guidelines and actions. 
Feedback on the prototype that highlighted the ability of the process to help OCSBs to 
overcome their challenges, as well as the mitigation of management issues that often arise, 
among others. 
 

Discussion 

The descriptive phase comprised two stages. Stage one was designed to give us a deeper 
understanding of the challenges faced by OCSBs around the world. Regarding the challenges, 
it became clear from our results that OCBSs are facing the same challenges all over the 
world, even though they may not share their same specificities. The second stage of the 
descriptive phase focused on finding the gaps between these challenges and what literature 
describes as good practices to run OCSBs strategically. We therefore learned that the 
literature does not fully reflect the reality of the field. At the end of our descriptive phase we 
identified a clear need for guidance on how to run OCSBs strategically. Not only was the 
lack of strategic management one of the most recurring challenges facing OCSBs, but also a 
leverage point to solve other challenges. Literature does not provide clear guidance on how to 
run OCSBs strategically.   
 
In order to avoid bias, a template based on the generic five level framework (5LF) was used 
to collect, structure, and analyse our data, interviews and surveys. However, there may still 
be some validity threats caused by discrepancies in the understanding of the 5LF. Another 
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validity challenge was that we were unable to reach OCSBs in all countries, even though our 
scope was worldwide, and this was partly due to the fact that not all OCSBs have an internet 
presence. In order to further reduce validity issues, the interviews were conducted by the 
same member and the other two members taking notes. 
 
In the prescriptive phase, a generic process so that OCSBs could develop their own 
guidelines and actions was designed. Ideally, the process will be a foundation for experts and 
members to build on in order to be more strategic in the management of OCSBs. The 
‘Solutions from Below’ process, in the eventuality that it is used, could be useful for OCSBs 
to understand their strengths, weaknesses, opportunities and threats and plan to tackle them. 
Moreover, it would probably be successful at integrating sustainability in the core of OCSBs, 
but from the feedback we received, we understood that this process would need to be tested 
in the field and be less generic, in order to be fully useful and applicable, and needs to 
include more explicit examples linked to OCSBs. 
 
The validity threats and the methods we used to face them were the same as in the descriptive 
phase. Another validity issue is that since the ‘Solutions from Below’ process was developed 
outside of the field, based on recommendations and guidelines we received during our 
research, it was unclear how usable and applicable this process was without having received 
approval from those who would use it. 
 
With our thesis we aimed to create these guidelines to be useful and applicable to OCSBs 
worldwide and we realised that the few feedback responses may pose a validity threat. 
Finally, the fact that there are three people with different backgrounds working on this 
research decreased validity threats. Nonetheless, we are aware that we do share some 
characteristics that might cause a threat; we tried to reduce these by asking different people 
for feedback. 
 

Conclusions 

Human society is degrading some of its very foundations in order to maintain its current 
lifestyle; this is causing sustainability challenges, which, among other things, are threatening 
crop diversity, which is at the root of food production. The elements causing crop diversity 
loss are complex, and one way to tackle this complexity at a local level is through OCSBs. 
The aim of this thesis was to develop a tool for OCSBs around the world to deal with this 
complexity and all the challenges it entails: a process that could be used for OCSBs to come 
up with their own guidelines, actions and tools.   
 
More strategic OCSBs around the world will provide more food sovereignty, food security 
and can even make agriculture more sustainable. Thus, by being more strategic, OCSBs will 
move society towards socio-ecological sustainability. The seeds of sustainability will have 
been saved. 
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Glossary 

ABCD Process - A strategic planning process to systematically apply backcasting from 
sustainability principles. 
 
Agro-biodiversity - Agro-biodiversity includes a variety of species, as well as all the ways in 
which farmers can make the most of biodiversity in order to produce and manage crops, land, 
water and biota. (Thrupp 1997) 
 
Backcasting - A strategic approach to planning whereby the action plan develops from a 
vision of success for the future. This approach differs from forecasting in as much as it bases 
solutions on the desired future instead of current reality. 
 
Big Hairy Audacious Goal (BHAG) - A very ambitious goal which may be regarded 
externally to the organisation as something impossible to achieve. Within the organisation 
however, it will be regarded as something extremely difficult to achieve but which is 
nonetheless possible. (Collins and Porras 1994) 
 
Biodiversity - “The sum total of all the plants, animals, fungi and microorganisms in the 
world, or in a particular area; all of their individual variation; and all the interactions between 
them." (Raven 1994, 11) 
 
Biosphere - The surface of the Earth stretching from the upper limits of the atmosphere to 
the lower layers of the soil, both on land and in the ocean.  
 
Community Seed Bank (CSB) - Community seed banks usually store and share seeds 
through informal groups and NGOs. The purpose of the seed bank is mainly conservation and 
distribution, but can also include education. 
 
Crop Diversity - “The observable variation in a particular plant feature or a set of features 
either within or between distinct crop populations of the same species, as these populations 
are identified in fields by farmers and scientists.” (Meng et al 1998, 19) 
 
Farmers' variety (FV) - The result of attentive, long-term selection by farmers, representing 
a wide range of characteristics. FVs can include landraces (land based species) and different 
varieties that contain exotic material. (Lewis and Mulvany 1997) 
 
Five Level Framework (5LF) - A generic conceptual framework that aids in analysis, 
decision-making, and planning in complex systems. It consists of five distinct, interrelated 
levels: Systems, Success, Strategic, Actions and Tools.  
 
Food Security - The World Food Summit in 1996 developed a definition as follows: “when 
all people at all times have access to sufficient, safe, nutritious food to maintain a healthy 
and active life”. Usually, the concept of food security is intended as encompassing physical 
and economic access to food as required by people’s nutritional needs and food preferences. 
(WHO n.d.) 
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Food Sovereignty - The right of peoples to healthy and culturally appropriate food produced 
through ecologically sound and sustainable methods, and their right to define their own food 
and agriculture systems. (Nyéléni 2007) 
 
Four Sustainability Principles (SPs) - these are the four basic principles of a sustainable 
society in the biosphere, underpinned by scientific laws and knowledge. Only once we act 
within these principles we will be able to reach a sustainable society. 
 

In a sustainable society, nature is not subject to systematically increasing… 
 …concentrations of substances extracted from the Earth’s crust; 
 …concentrations of substances produced by society; 
 …degradation by physical means; 

(Holmberg and Robèrt 2000) 
 

And in that society… 
 ...people are not subject to conditions that systematically undermine their capacity to 
meet their needs. 

(Ny et al. 2006) 
 
Framework for Strategic Sustainable Development (FSSD) - A conceptual framework 
that aids in analysis, decision-making, and planning in complex systems toward 
sustainability. It consists of the same five distinct, interrelated levels as the 5LF, but 
incorporates system boundaries in the form of the sustainability principles and prioritisation 
questions.  
 
Full System Perspective – Taking a full systems perspective means considering not only the 
individual elements in a system, but the behaviours of all the elements within a given context 
or environment. In other words it is a non-reductionist, holistic perspective. 
 
Funnel Metaphor – This metaphor represents a worldview that recognises that current 
sustainability problems are due to systematic errors in societal design, connected to each 
other in complex ways and are systematically weakening both the social and ecological fabric 
on which civilization depends.  
 
Green Revolution - A series of development, research, and technology transfer initiatives 
that took place between 1940 and the late 1970s. It involved the development and 
introduction of “high-yielding varieties of cereal grains, expansion of irrigation 
infrastructure, modernisation of management techniques, distribution of hybrid seeds, 
synthetic fertilizers, and pesticides to farmers.” (IFPRI 2009) 
 
In-situ and Ex-situ Conservation – In-situ: conservation “in place” by growing the crop in 
its natural habitat. Ex-situ: conservation by removing the crop from its natural habitat and 
preserving the genetic material. In-situ and ex-situ conservation methods will both have to be 
adapted to be able to meet changes in temperature and other environmental conditions. 
(Hodgkin et al. 2012) 
 
Industrial Agriculture - The prevailing agricultural system in modern times, otherwise 
known as "conventional farming", "modern agriculture", or "industrial farming" (USDA 
2007). Industrial farming systems can differ from country to country and from farm to farm. 
The term “industrial” is used because it is associated with industrialised countries in Europe 
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and North America rather than with the traditional low-energy and low technology 
subsistence agriculture of Asia, Africa, and Latin America. (NASA n.d.) 
 
Modern Variety (MV) - Seeds produced by the formal breeding processes conducted by 
universities as well as research centres and private sector companies. MVs don’t genetically 
differ from each other and are uniform and stable. (Lewis and Mulvany 1997) 
 
Organised Community Seed Bank (OCSB) - These seed banks, often organised by public 
sector institutions, NGOs and grassroots movements, are mostly developed for seed 
multiplication and/or their storage, whereas some others have the aim of promoting in-situ 
conservation of plant genetic resources. (Lewis and Mulvany 1997) 
 
Running an OCSB - Running a OCSB means being in charge of the overall management 
and of the many activities in the daily life of a community seed bank, including, among 
others; sharing guidelines with the stakeholders, capacity-building, seed multiplication, seed 
quality control, seed collection and purchase, seed exchange and distribution, monitoring and 
evaluation. (Nepalese Ministry of Agricultural Development n.d.) 
 
Seed Bank - In general terms defined to be a facility used to store seeds.  
 
Seed security - Defined “as a state where farmers are certain, year after year, to obtain, on 
time, the quantity and quality of seed necessary to fulfil their production plans.” (Lewis and 
Mulvany 1997, 3) 
 
Sustainability - (see: Four Sustainability Principles) 
 
The Sustainability Challenge - (see: Funnel Metaphor) 
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1 Introduction 

1.1 The Sustainability Challenge 

Over the last century significant pressure has been placed on the socio-ecological system by 
human society in order to maintain itself and its current lifestyle. Among other things, 
society’s current development has brought deforestation, pollution, diversity loss, climate 
change, degradation of ecosystem services1, social inequality, decline of trust in society 
(World Watch Institute 2006; Seery 2013; Abere and Opara 2012; UNESCO n.d.; Duke n.d.). 
Moreover, increasing levels of consumption have led to depletion of some natural resources 
such as oil, and hence increasing prices on these now scarce resources (Slade 1982). These 
scarcities undermine people’s ability to meet their own basic needs. Examples of this include 
a growing number of undernourished people because they cannot grow food (FAO 2012).  
 
Described above are indications that society and its components - like businesses or 
communities - have found themselves facing the sustainability challenge. This challenge is 
caused by a combination of the systematic errors in society’s design that are driving humans’ 
unsustainable impacts on the socio-ecological system; the obstacle to tackle those errors; and 
the opportunities of overcoming these obstacles (Holberg and Robèrt 2000). 
 
 
 
 
 

 

Figure 1. Communities in the context of the funnel metaphor. (Holmberg and Robèrt 2000) 

 

                                                
1 Ecosystem services are: “the conditions and processes through which natural ecosystems, and the species that make them 
up, sustain and fulfill human life.” (Daily 1997, 3) 

Threats 
 
• Ecosystems destruction 
• Environmental degradation 
• Increasing hunger 
• Natural resource decline 
• Climate change 
• Air quality degradation 
• Land erosion and overuse 
• Biodiversity loss 
• Increasing population 
• Water quality degradation!
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It is likely that this sustainability challenge will become more acute in the future. This can be 
illustrated by the metaphor of a funnel, where society is presented within the narrowing walls 
which represent degradation of the socio-ecological system that human society depends on to 
meet its needs. Examples of threats to human society are listed to the right of the funnel 
diagram (Figure 1). These are impacting people’s welfare and ability to meet basic needs and 
nature's ability to provide those ecosystem services on which we rely to meet those needs  
(Max-Neef 1991; Holmberg and Robèrt 2000). 
 
For society and the communities constituting it, to level out the funnel and thus secure the 
biosphere’s capacity to support human life, society must backcast from a sustainable future 
where the following principles are complied with: 
 
In a sustainable society, nature is not subject to systematically increasing… 

1. …concentrations of substances extracted from the Earth’s crust; 
2. …concentrations of substances produced by society; 
3. …degradation by physical means; 

(Holmberg and Robèrt 2000) 
And in that society… 

4. ...people are not subject to conditions that systematically undermine their capacity to 
meet their needs. 

(Ny et al. 2006) 
 
These four principles, called the four sustainability principles (4SPs), describe the boundary 
conditions that society should respect in order for it to be sustainable. These principles have 
been formulated after a long consensus process that included dozens of scientists and 
researchers from different fields. For society, sustainable development means moving away 
from its current unsustainable practices into the section of the funnel where the walls have 
levelled out and respecting the 4SPs. Once the funnel is levelled out, society can start 
working on the restoration of the biosphere. (Holmberg and Robèrt 2000) 
 

1.2 Biodiversity 

At its simplest level, biodiversity is: 
 

“the sum total of all the plants, animals, fungi and micro-organisms in the world, or in a 
particular area; all of their individual variation; and all the interactions between them." 
(Raven 1994, 11) 

 
Biodiversity is one of the Planetary Boundaries; implying that it is an important threshold 
that should not be crossed or else the Earth may find itself facing an unknown dynamic 
equilibrium (Stockholm Resilience Centre n.d.). Looking at biodiversity through the lens of 
the 4SPs, it becomes clear that biodiversity is a leverage point to tackle the sustainability 
challenge and foster sustainable development (UNDP 2012). Preserving biodiversity means 
respecting the fourth sustainable principle (SP4) as biodiversity provides innumerable goods 
and services that are indispensable to human well-being and survival, not only for this 
generation but also for all generations to come (UNDP 2012). This is the case at many levels 
and in many fields. Each time tropical forest disappears, flora is lost that could have been the 
base for a new medicine (Annan n.d.); each time micro-organisms are removed from the soil, 
agriculture, and therefore food production, becomes more difficult (Higa et al. 1994); and 
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each time a plant or animal becomes extinct, inspiration for innovation is lost (Biomimicry 
Institute 2013). Moreover, preserving biodiversity respecting the third sustainable principle 
(SP3) as it implies that society should not degrade large areas, such as forests, being cut 
down to make room for the cultivations of agricultural commodities (Slingenberg et al. 
2009). Preserving biodiversity also means respecting the second sustainable principle (SP2) 
as it implies not increasing concentrations of harmful substances produced by society, such as 
pesticides, released into nature (Wang et al 2003). Finally, preserving biodiversity also means 
to respect the first sustainability principle (SP1) not to increase concentrations of substances 
extracted from the Earth’s crust as the concentration of heavy metals for example can kill 
animals and plants (Githongo 2010).   
 

1.2.1 Biodiversity and Industrial Agriculture 

There are several elements in society causing biodiversity loss, the main ones being: 
industrial agriculture, demographic changes, consumption and production patterns, climate 
change, inappropriate public policies providing incentives that can degrade biodiversity, and 
failing to calculate the monetary value of biodiversity in policy decisions. Other elements of 
importance are: macro-economic policies and structures, and social change and development 
bias putting emphasis on rapid and intensive exploitation of the biosphere. (Boon and Hens 
2003) 
 
Research has shown that industrial agriculture is the main contributor of biodiversity loss 
(Slingenberg et al. 2009). One of the main reasons why industrial agriculture is degrading 
biodiversity is land change. Industrial agriculture is hereby in breach of SP3 as it puts an 
emphasis on monoculture and large-scale agriculture which has led to deforestation to create 
space for palm oil (UNEP 2011), timber, cocoa (Benhin et al. 2004) or sugarcane (Allen n.d.) 
plantations. This directly impacts on all the fauna and flora that used to live in forests (WWF 
n.d.). Another way by which industrial agriculture is degrading biodiversity is through 
increasing dependence on external inputs such as pesticides and fertilizers for higher yields 
(FAO 2010a). Industrial agriculture breaches SP2 as it increases the concentration of 
substances made by society in the biosphere (Githongo 2010). 
 
Biodiversity also holds a pivotal role in agriculture and agro-ecosystems2 (Thrupp 2004). For 
example, biodiversity in crops is the key to allowing them to adapt to different geographical 
and climate conditions, hereby fostering SP4 because it secures food production and SP3 
because it preserves nature from degradation. Hence, agricultural biodiversity is fundamental 
to people who rely on the environment for their livelihoods and for the wellbeing of the 
human race as a whole (Altieri 1999; Huitric et al. 2009). It is alarming to see the extent of 
the degradation caused by industrial agriculture on agro-biodiversity and crop-diversity (FAO 
n.d.a; Guru and Horne n.d.; IFPRI n.d.; Imperial College Wye n.d.). 
 

                                                
2 Agro-ecosystems: "Agricultural ecosystems are more complex than other natural resource systems in many ways [...] In 
addition to the cycling of energy and materials in the agricultural system, there are many man-manipulated processes going 
on, mostly modifying inputs and exports, but also affecting rate relationships within the system." (Loucks 1977, 89) 
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1.2.2 Agro-Biodiversity and Crop Diversity 

“Thousands of genetically distinct varieties of our major food crops owe their existence 
to years of evolution and to careful selection and improvement by our farmer ancestor.” 
(Guru et al. n.d.,1)  

 
Agro-biodiversity includes a variety of species, as well as all the ways in which farmers can 
make the most of biodiversity in order to produce and manage crops, land, water and biota 
(Thrupp 1997). Agro-biodiversity is a crucial element of biodiversity, which farmers, fishers 
and herders actively develop and manage (FAO n.d.b). 
 
Crop diversity is a subset of agro-biodiversity and describes “the observable variation in a 
particular plant feature or a set of features either within or between distinct crop populations 
of the same species, as these populations are identified in fields by farmers and scientists” 
(Meng et al. 1998, 19).  
 
Below are some trends and figures from the last 100 years to illustrate that this important 
crop diversity is or has been at risk of being lost: 
 
• About three quarters of plant genetic diversity has been lost in the past century as local 

varieties and landraces are being replaced with monocultures and high-yield varieties 
(FAO n.d.b). For example over 95% of apple species were lost in the US since the 19th 
century. (Fowler 2009)  

• Three quarters of the food in the world today is being generated from 12 plant species. 
(FAO n.d.b) 

• Humans only use 0.05% of known edible plant species. By favouring species for 
consumption, we displace those that we do not consume, potentially leading to loss of 
those species. (FAO n.d.b) 

• Up to 22% of the wild relatives of major food crops will disappear before 2055 due to 
changes in climate. (FAO n.d.c) 

• We have lost more than 90% of crop varieties from farmers’ fields. (FAO n.d.b) 
 
Crop diversity and diversity within species are as important as the diversity between species. 
The diversity of local food production is being threatened by the disappearance of crops and 
local knowledge, culture and skills of local farmers. As the above figures show, crop 
diversity has been greatly reduced in part by industrial agriculture. The main underlying 
causes are, among others (FAO n.d.b):  
 
• The rise of the industrial agriculture and the Green Revolution (IFPRI n.d.; Imperial 

College Wye n.d.); these industrial production systems utilise only a few varieties of 
seed that replace the originally used seeds. (FAO. n.d.b) 

• The quantity and the amount of varieties available to farmers is decreasing due to 
droughts, crop failure, conflict, difficult storage conditions, and poverty (Lewis et al. 
1997) 

• Globalisation of the food system and marketing. Industrial patenting has been extended 
to living organisms which has caused cultivation and rearing of fewer animal species and 
breeds, which in turn caused a more uniform and less diverse market which is globalised 
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and more competitive. Another problem is that there is a belief, in some cases, that 
traditional seeds have inferior yield and quality than modern varieties.3 (The 
Development Fund 2011) 

 
Crop diversity is an important field within agro-biodiversity. The diversity within crops is a 
genetic resource and, as botanist and agronomist Jack Harlan once stated, “this genetic 
resource stands between us and catastrophic starvation we can’t imagine” (Harlan 1992 
213). Cary Fowler form the Global Crop Diversity Trust mentions that “biological diversity 
and crop biological diversity are the fundaments of agriculture” (Fowler 2009).  
 
The importance of preserving crop diversity becomes even clearer in the light of sustainable 
development and of the 4SPs that inform it, in how it could serve as a tool to make industrial 
agriculture and society as a whole, more sustainable. (Nautiyal and Kaechele n.d.) 
 

1.3 Crop Diversity and the Sustainability Challenge 

This section clarifies some of the potential of crop diversity to help society as a whole tackle 
the socio-ecological sustainability challenge. Tapping into the affluence of crop diversity will 
allow society to tackle and mitigate many of the challenges caused by climate change and by 
industrial agriculture; this in turn will allow society and agriculture to continue fulfilling 
basic human needs now and in the future. Conservation of genetic material becomes 
increasingly important for facing the threats caused by climate change, for example 
unpredictable and extreme weather conditions such as temperature rise, droughts, floods and 
of pests and other diseases becoming resistant to chemicals (Rosenzweig et al. 2001). 
 
Another problem is the salinisation4 of soil caused by intensive use of chemicals and over 
farming of land. This constitutes a breach of SP2 as it increases the concentration of 
substances made by society that are harmful, for example, for water systems and crop 
diversity, but also of SP4 as it makes food production in the mid-term more difficult since 
crops do not grow well where there is a high concentration of salt in the soil (European 
Commission Institute for Environment and Sustainability n.d.). Preserving crop diversity can 
help tackle these challenges as different crop varieties have different levels of adaptability to 
different contexts and therefore might need no/less chemicals to flourish. (Ecological Society 
of America 2009; Hedtcke and Posner n.d.) 
 
Most of the new crop varieties that have been developed and introduced by modern 
agriculture have low resistance to pests and diseases, even though research suggests that 
abiotic stress5 is the main reason for loss of crops, and as such halves yields (Wang et al 
2003). This is a possible breach of SP4 as it impacts the food production system. Preserving 
crop diversity can help tackle these challenges since different crops have different 
mechanisms to resist pest and diseases (Penn State College of Agricultural Sciences 2012). 
 

                                                
3 This isn't always true, however, as in some cases modern varieties have either not fulfilled yield and quality expectations or 
failed to adapt to the local context. 
4 “Salinisation is the process that leads to an excessive increase of water-soluble salts in the soil”. (European Commission 
Institute for Environment and Sustainability n.d.) 
5 Abiotic stress - understood as adverse environmental conditions that reduce crop growth and productivity. (Gao et al. 2007) 
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1.3.1 The Challenges Posed by Seed Companies, GMOs and 
Patenting 

The recent and widespread supply and availability of GMOs and seeds from seed companies 
is continuing the process of diminishing biodiversity in the world, replacing the huge 
diversity of varieties of each crop which for thousands of years farmers had developed (Guru 
and Horne n.d.). The astounding level of uniformity among crop varieties could also pose a 
threat to the future of food security (The International Commission on the Future of Food and 
Agriculture 2006; Guru and Horne n.d.; Stolton et al. 2006; Scrinis 1998).  
 
Furthermore when communities lose their local crop varieties, and thus indigenous 
knowledge, they risk losing control of their traditional farming systems and increase their 
dependence on external sources of seeds and fertilisers to grow and protect them (Guru and 
Horne n.d.). This exposes them to price fluctuations of these companies producing seed and 
fertilisers, as has been the case in the past (Gillam 2010). This problem is also pertinent for 
the increasingly relevant topic of patenting, GMOs and biopiracy6. This further decreases the 
capacity of society to tap into the affluence of crop diversity that could allow society to tackle 
and mitigate many of the challenges caused by climate change and by industrial agriculture 
and, in turn, to allow society and agriculture to continue fulfilling basic human needs now 
and in the future. 
 

1.3.2 Crop Diversity and the Reduction of Chemical Dependence 

Among other things, utilising crop diversity can decrease the use of man-made chemicals 
such as pesticides (Penn State College of Agricultural Sciences 2012), because crop 
diversity:  
 
• enhances ecosystem function by making use of the variety of roles performed by the 

different species or genotypes.  
• is neutral or negative, in that there are many more species than there are ecosystem 

functions, building redundancy into the system. Components that might appear redundant 
at a given time may become important when some environmental change occurs or pests 
and diseases appear. (Lin 2011)  

 
An example of this can be found in the mountains of Rwanda, Burundi and the region of 
Kivu in the Democratic Republic of Congo, “farmers nearly always cultivate beans as 
populations of several varieties, between six and up to 30 varieties in the same field.” (Fleury 
1999, 2) 
 
Moreover, scientists Whitney Broussard and R. Eugene Turner studied data from the past 
century on watersheds and suggest that there is a link between crop biodiversity and pollution 
in lakes and rivers. Since the last century, farms in the US have tended to grow in size, 
favouring industrialised means of production. Broussard claims our agricultural practices 

                                                
6 “(mis)appropriation and commercialisation of genetic resources and traditional knowledge of rural and indigenous 
peoples. It involves making profit from freely available natural products (plants, seeds, leaves etc.), by copying techniques 
used daily for generations by local peoples in order to feed or take care of themselves. Biopirates are mainly 
pharmaceutical, cosmetic and agri-food firms. They draw on biodiversity hotspots in order to create innovative products 
and guarantee their monopoly on them through the patent system.” (Biopiraterie n.d., 3) 
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have had an impact on water quality in the past, the mechanisation of agriculture and the 
consequent use of fertilisers has led to an increase in nitrogen leakage. The data from the 
study shows that increased levels of biodiversity led to decreased levels of leaked nitrogen in 
nearby water bodies. Although the explanation is difficult to ascertain, this could for example 
be linked to the fact that some farms have smaller fields with more edges, formed with other 
plants and a bigger buffering effect on nitrogen leakage from the neighbouring grasslands 
and woodlands. (Ecological Society of America 2009) 
 

1.3.3 The Contribution of Biodiversity to Sustainability 

Agricultural production needs to increase by 70% to cater for the predicted population 
growth. This means an additional billion tonnes of cereal needs to be produced as well as 200 
million tonnes of meat a year before 2050. Given this desired increase in crop yield, 
productivity will continue to be an important feature of food production. In the future, 
agricultural production practices will have to undergo important changes and become more 
sustainable, while at the same time providing for the increasing demand powered by the 
population increase and lessening the challenges posed by malnutrition and hunger. 
(Bruinsma 2009) 
 
Biodiversity will play a crucial role in this process by increasing plants’ adaptability and 
resilience in agricultural ecosystems. Plant genetic resources are key players when it comes 
to improving production and productivity as well as helping to cope with climate change. 
Research is already showing that farmers utilising crop diversity, instead of just using one 
type of crop, have seen their productivity stabilise or increase. (Mulumba et al. 2012) 
 

1.4 Tools and Methods for Conserving Biodiversity 

There are a variety of tools and methods for conserving biodiversity. These vary from 
government led initiatives, to non-governmental organisations, down to individual action. 
Each method is intended to preserve or reintroduce biodiversity in its various forms, from 
biodiversity in its wider definition, down to crop diversity, which is the focus of this thesis. 
Examples of government-led initiatives include placing a market value on biodiversity and 
the adoption of standardised risk assessment methods (OECD 2005). Studies produced that 
discuss different levels of value of biodiversity form the conclusion that not only is 
biodiversity essential to human existence, but that its market value is a sound justification for 
its preservation (Gowdy 1997). 
 
Other tools at this level include the Cartagena Protocol on Biosafety and the United Nations 
Collaborative Programme on Reducing Emissions from Deforestation and Forest 
Degradation (UN-REDD). The Cartegena Protocol on Biosafety is an international agreement 
to protect biodiversity from risks associated with genetically modified organisms (GMOs). It 
lays out a series of procedures and regulations for the handling of living modified organisms 
(LMOs) in order to take a precautionary approach toward purposefully introducing LMOs 
into the environment (Kirsop 2002). REDD+, a climate change mitigation solution developed 
by UN-REDD and others, uses financial incentives to reduce greenhouse gas emissions 
produced by deforestation and forest degradation by placing financial value on the carbon 
sequestered within forests. It then goes further to include conservation and sustainable 
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management of forests to increase their carbon stocks, with specific guidelines given on 
biodiversity (Corbera and Schroeder 2011). 
 

 

Figure 2. Tools for the conservation of biodiversity. 

 
While these look at the wider issue, action is being taken in specific areas to preserve 
biodiversity by organisations such as the Forest Stewardship Council (FSC) and Marine 
Stewardship Council (MSC). The FSC's mandate is to ensure "that the harvest of timber and 
non-timber products maintains the forest's biodiversity, productivity and ecological 
processes" (FSC n.d.). FSC certification communicates to consumers that products are 
sourced from forests that meet their criteria for responsible management, potentially 
increasing market shares (Gullison 2003). Since the focus of the thesis is crop diversity 
conservation, it only looks at the relevant methods for crop conservation: in-situ and ex-situ 
(Table 1). 
 

Table 1. Comparison of in-situ and ex-situ conservation methods. 

In-situ Ex-situ 
• Conservation “in place” by growing the crop 

in its natural habitat, preserving it outdoors. 
(E.g. fields or forest, participatory plant 
breeding (PPB)) 

• Conservation by removing the crop from its 
natural habitat and preserving the genetic 
material. (E.g. seed banks) 

• Favours natural selection • Cannot recreate natural selection 
• Does not safeguard against pest infestation or 

natural catastrophe 
• Safeguards against external catastrophes 

• Ultimate goal is preserving species in their 
natural state before their extinction (Laliberté 
1997) 

• Conservation is one the goals, but is also seen 
as an opportunity to study endangered species 
to develop recovery programmes in the 
eventuality that they do become extinct 
(Laliberté 1997) 

Based on information from BCGI (2013a) 
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These characteristics of in-situ conservation methods make it more suited for crop 
conservation. On the other hand, professionals are favouring the conservation of seeds 
instead of plants because storing seeds is a convenient way to store genetic diversity in the 
long-term. Since seeds are small and easily managed they require low maintenance and last a 
long time (BCGI 2013a). This explains the focus of this thesis on seed banks.  
 
The importance of seed banks, in general, has been well understood worldwide: in 1970, 54 
international, national and regional seed banks were reported to exist (Laliberté 1997), today 
the FAO reports that worldwide, there are about 1470 gene banks7 that hold both plant and 
animal genetic material. Collectively they hold more than 5.4 million samples of plant 
species, two million of which are distinct non-duplicate samples (Imperial College Wye n.d.). 
There are currently no numbers available on how many community seed banks (CSBs) exist. 
 

1.5 Seed Banks and the Sustainability Challenge 

“At the heart of agriculture is human innovation; at the heart of this innovation is the 
vast diversity of crops that have been developed by farmers for millennia […].Today, 
much of this diversity is contained in plant collections—stored, nurtured, and distributed 
by the world’s crop genebanks. The seeds and other plant material held in these 
sanctuaries provide the raw material for breeding crop varieties capable of meeting 
environmental challenges and demands for increased yield, improved quality, and 
greater diversity in the human diet.” (Imperial College Wye n.d., iii) 

 
As previously mentioned, seed banks are defined in general terms as facilities used to store 
seeds. Seeds can be defined as the part of a plant where the plant itself grows from (Lewis 
and Mulvany 1997). They can be: 
 
• Generative: for example grains and fruit seeds, which are generally produced through 

sexual reproduction and consist of an embryo, and the food stored within a hard testa 
(seed coat); 

• Vegetative: which consists of any propagative part of the plant, for example a stem, a 
tuber, or a bulb. 
 

Based on an extensive literature study, the conclusion is that seed banks can broadly be 
categorised in three types (HDRA 2005; Shrestha 2012): 
 
1. International, national or regional seed banks: different national or international 

organisations, NGOs or networks working with seeds from around the world. Their 
purpose is generally research, education, distribution, and/or conservation. Examples are:  
 
• International: The Millennium Seed Bank Project is a project run by the Royal 

Botanic Gardens in Kew, with the aim of conserving plant species internationally. It 
was launched in 2000 with the aim of the project is to act as an “insurance policy” in 

                                                
7 There is confusion in the literature when it comes to the terms “gene” bank and “seed” bank, some seems to see them as 
terms that you can interexchange as we do, while other seed gene banks as something that cannot be a CSB because gene 
banks are those that only focus on saving seeds and research while leaving aside all other functions that CSBs can play. 
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the eventuality of plants going extinct in the wild through storing seeds which can be 
used in the future. (Kew Royal Botanic Gardens 2013) 

• National: The National Australian Botanic Garden, is a seed bank having a ex-situ 
collections. It stores seeds for both the long-term and short-term, which have different 
purposes and aims. With its research, the seed bank is developing knowledge on the 
collection, processing, storage and germination of native seeds, thereby increasing the 
number of different species in the facility (Australian National Botanic Gardens 
2012). 
 

2. Private Sector Entrepreneurs/ Traders: these are diverse companies having different 
sizes and regions of activities that mainly do research on seeds, sell seeds and in some 
cases train farmers in how to use their seeds. For example Monsanto, a multinational 
selling seeds around the world (Monsanto n.d.) 

 
3. Community seed banks (CSBs): these help farmers fulfil diverse seed requirements. 

They are a way of conserving local landraces, ensuring the continuity of local seed 
development and contributing to the food security of farming communities (Pionetti 
2012). Community seed banks usually store and share seeds through informal groups and 
NGOs. The purpose of this type seed bank is mainly conservation and distribution, but 
can also include education and others.  

 
As the quote at the beginning of this section mentions, seed banks, because they conserve 
crop diversity, can help society tackle some of its main problems contributing to 
unsustainability. Among other things it helps mitigate the problems of climate change 
(Hodgkin and Bordoni 2012; Lane and Jarvis 2007), pollution (Hodgkin and Bordoni 2012; 
Lane and Jarvis 2007), food security (IRIN 2007; Manzanilla et al. 2011) and food 
sovereignty (Vidyadharan and Tiwari 2009; Bell 2010; Shiva 2008). Community seed banks 
strengthen the social fabric, increasing social cohesion and community empowerment 
(Pionetti 2012). They are also an important tool to preserve and utilise crop biodiversity, 
which can make industrial agriculture and society as a whole more sustainable. Nevertheless, 
community seed banks are being lost, for example due to war in locations such as Iran and 
Afghanistan (Fowler 2009). Moreover, daily failures plague many community seed banks 
around the world (Fowler 2009); from the literature study it became clear that this potential is 
overshadowed by a list of serious problems. These problems are mainly related to a lack of: 
understanding of the broader system seed banks are part of; strategic approach/management; 
monitoring guidelines and indicators; a clear vision (community seed banks often have a day-
to-day approach); and community engagement. (ICRSAT 2006; Pionetti 2012; The 
Development Fund 2011; Shrestha et al. 2012) 
 
The contribution to sustainable development, the challenges, opportunities, weaknesses, 
strengths, management, and standards of working of international and national seed banks 
have already been researched to a great extent (FAO 2011; FAO 2012; FAO and IPGRI 
1994). The same cannot be said about community seed banks (Delafoulhouze 2012):  
 

“There are surprisingly few detailed scientific studies about community gene/seed banks, 
their roles and impact […] As far as we know, no systematic, in-depth comparative 
analysis has been carried out of community gene/seed banks in their variety of forms” 
(Vernooy 2013, 1) 
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For this reason, and for the potential that seeds have as a tool that contributes to society’s 
movement towards sustainability, this thesis focuses on community seed banks. 
 

1.6 A Typology of Community Seed Banks 

Community seed banks (CSBs) can have all kinds of sizes and organisational structures. This 
research made it clear that they can be found in almost all countries in the world, although it 
is impossible to estimate the exact number. 
 
Our review of literature shows that CSBs all around the world share the common purpose of 
storing seeds. This not only ensures biodiversity and crop diversity but also ensures seed 
security, to improve farmers’ (professional, subsistence, or hobby farmers) access to seeds, 
for education, to conserve agricultural biodiversity, and the associated traditional knowledge 
(The Development Fund 2011). At the request of one of our interviewees, we have included a 
more in depth analysis of seed banks’ reasons for being in Appendix A (Respondent 6). What 
often distinguishes CSBs from each other is what they decide to focus on. CSBs in 
developing countries are often villagers focusing on improving farmers’ access to seeds, seed 
security and conserving biodiversity. CSBs in developed countries often include seed 
libraries (Boasberg 2013), seed savers groups, associations and networks in which mainly 
“(hobby) farmers and gardeners from far and beyond (often thousands of miles apart from 
each other) share a common interest in keeping traditional and local crop diversity alive” 
(Vernooy 2013, 3).  
 
CSBs also have different storage methods, and the institutional arrangements put in place to 
manage these seed banks also vary. Keeping this in mind, Lewis and Mulvany (1997) created 
the following typology of community seed banks: 
 
• De facto seed banks: these constitute the sum of seed storage in a given community and 

have existed for a long time. They operate informally and consist of locally multiplied, 
modern seed varieties that are kept in individual households by farmers in developing 
countries. 

• Community seed exchange: this constitutes an organised exchange of the seeds that are 
stored in the de facto community seed banks on a semi-formal basis. The seeds are 
individually stored, locally multiplied and are of modern varieties. 

• Seed savers’ networks: these constitute the organised storage and the distribution of 
seeds between individuals and groups in large geographical areas. These groups share 
their resources, information and seeds in a way that they can all benefit.  

• Ceremonial seed banks: these are sacred groves and reserves. The seeds, which are 
usually vegetative, constitute a common resource and as such are collectively managed 
and exchanged following traditional customs and religions. In ceremonial seed banks the 
conservation is not the most important function. 

• Organised community seed banks (OCSBs): these seed banks, which are often 
organised by public sector institutions, NGOs and grassroots movements, are mostly 
developed for seed multiplication and/or their storage, whereas some others have the aim 
of promoting conservation of plant genetic resources closer to their natural habitat. 
(Lewis and Mulvany 1997)  
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The boundaries between these typologies are not necessarily exclusive and can vary over 
time. Further, some of the categories could be collected in a broader category, or different 
criteria could be used to understand these definitions. Nonetheless, for the purpose of this 
thesis we will use these five types as working definitions. Lewis and Mulvany (1997) created 
a comparative evaluation of the different types of community seed banks, which we have 
included in Appendix B. From this research it becomes clear the seed savers’ network 
followed by organised seed banks are the types of seed bank most efficient at conserving 
seed diversity (Lewis and Mulvany 1997). 
 

1.7 Purpose and Research Questions 

This thesis concentrates on assisting members, practitioners, and NGOs that establish and 
support them, in strategically addressing the challenges they are confronted with when 
running organised community seed banks. This thesis aims to ensure that their full capacity 
to conserve seeds and to foster sustainable development can be utilised. This thesis also aims 
to design an approach on how to run organised community seed banks strategically. 
 
This core purpose led to the formulation of the following main research question:  
 

How could organised community seed banks overcome their challenges strategically in 
order to contribute to a sustainable society? 

 
In order to solve this research question we divided it into research sub-questions that will 
help us gradually to solve the main research question. These are:  
 

RQ1. What are the challenges, and their origins, faced by organised community seed 
banks that could affect their success in contributing to movement toward a sustainable 
society?  
 

RQ2. What is the gap between current management resources available to organised 
community seed bank members and how organised community seed banks are currently 
being managed in the field? 
 

RQ3. How can an approach be developed to address these challenges and their origins 
to help organised community seed banks to overcome them? 

 

1.7.1 Scope 

Following the creation of the preceding typology of community seed banks, this research 
focused more precisely on OCSBs. It looked at the challenges linked to the “running” of 
OCSBs. In the context of this thesis, running a seed bank means being in charge of the 
overall management and of the many activities in the daily life of a community seed bank, 
including among others sharing guidelines with the stakeholders, capacity-building, seed 
multiplication, seed quality control, seed collection and purchase, seed exchange and 
distribution, monitoring and evaluation (Nepalese Ministry of Agricultural Development n.d.) 
 
When it comes to the geographical scope, since our goal was to develop a generic approach 
for organised community seed banks, we looked at community seed banks from all over the 
world, evolving in different contexts and settings and of various sizes. 
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2 Methodology 

Q: How could organised community seed banks overcome their challenges strategically 
in order to contribute to a sustainable society? 

 
We hypothesised that by combining a deep understanding of the origins of the challenges of 
running organised community seed banks, tackling these challenges by using a strategic 
structure and guidelines, community seed banks will work more strategically in helping move 
society towards sustainable development. 
 
The choice was made to conduct a qualitative study, first because it allows for the 
description, and the understanding of perception and behaviour of people (Baarda et al. 
2009). Second, this research method allows for the importance of context in research design8 
to be accounted for. Third, it allows for the harvesting of detailed information on behaviour, 
motivation, worldviews and opinions (Pioner n.d.). Finally it offers flexibility, which makes 
it easier to get new information and adapt research to it. (Baarda et al. 2009) 
 
Our research was divided into three distinct phases, with each focusing on one of our 
research sub-questions. These comprise the following phases in order to answer our main 
research question: descriptive, in which we identified an ideal approach, the current 
challenges that OCSBs face, the origins of these challenges, and gap between current 
resources available to organised community seed bank members and how seed banks are 
being employed in the field; prescriptive, in which we attempted to create a generic approach 
for the establishment and running of efficient and effective OCSBs; and finally evaluation, in 
which we tested the validity of our approach. This final phase tested the validity of the 
process we designed by asking feedback in a survey to practitioners and experts on its 
usability and applicability. (Blessing and Chakrabarti 2009) 
 

2.1 The Generic Five Level Framework and the FSSD 

In order to identify the gaps and challenges in a strategic way and to allow us to work 
efficiently, we needed to plan and analyse our findings using an appropriate framework or 
lens. We decided to the use the generic five level framework (5LF) because it is designed to 
deal with complexity whilst maintaining a whole systems perspective. It allowed us to select 
information that was most useful in answering the questions, and structure it in a strategic 
way. In order to use this information to effectively inform a strategic approach toward 
sustainable development in the prescriptive phase, we chose to use the Framework for 
Strategic Sustainable Development (FSSD), as it is based on the 5LF and builds on it with 
boundary conditions for sustainability and offers prioritisation support for decision-making. 
 
These are frameworks to aid in strategic planning. The generic five level framework, is 
designed to help lead planners, groups, organisations, etc. toward a vision of success, while 
the Framework for Strategic Development builds on this by providing the four sustainability 
principles as boundary conditions for success and three prioritisation questions to aid with the 

                                                
8 A standard approach, on which a research is based, divided and executed (Baarda et al. 2009). 
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selection of strategic actions, leading planners towards a sustainable future. They are divided 
into five, interrelated levels: each designed to help with a different part of the process as 
outlined below: 
 

Table 2. Comparison of the generic five level framework and FSSD. 

Level Five level framework FSSD 

System The system that is relevant to the 
overall goal/success 

The global socio-ecological system 
(society within the biospehere); an 
overview of the sustainability challenge 

Success The definition of success A society that complies with the 
sustainability principles 

Strategic 
The strategic guidelines used to select 
actions that move towards success in 
the system 

Backcasting from success; the three 
prioritisation questions (as a minimum) 

Actions 
The concrete actions that follow the 
overall strategic guidelines to reach 
success 

The actions that help move the global 
socio-ecological system towards 
sustainability 

Tools The tools that support the planning 
process 

The tools that support efforts to reach 
global sustainability 

(Robèrt 2000) 
 

2.2 Descriptive Phase 

In our two-stage approach, both stages were run concurrently for reasons of time 
management and the results fed into each other. This phase was designed to give us a deeper 
understanding of the ways in which organised community seed banks should be managed in 
theory, and to understand the challenges that they face in practice. Stage one was based on 
further review of literature and exploratory interviews; while stage two was based on an 
analysis of case studies from the literature, surveys of experts and members of OCSBs, and 
interviews with experts who have experience in working with, or for, them.  
 

2.2.1 Stage One: The Challenges 

RQ1: What are the challenges, and their origins, faced by organised community seed 
banks that could affect their success in contributing to movement toward a sustainable 
society? 

 
Although there is information in the literature of the challenges encountered by organised 
community seed banks, it is seldom that research goes into depth on the origins of these 
challenges. Also by reiterating the question, this research better understands the challenges. 
Stage one was completed to develop an understanding of the context in which OCSBs are 
evolving, and to gain a deeper understanding of what it means to strategically implement, 
manage, monitor, and maintain OCSBs in an ideal approach informed by the 5LF. 
Management and monitoring are considered as they are the main aspects of running a seed 
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bank on a day-to-day basis, while implementation must be considered to identify the origins 
of some of the challenges they encounter (Anon 2012a). 
 
Knowing what normal implementation, management, and monitoring processes are identified 
in literature, made the gaps and challenges in their running more visible, as we understood 
the functioning of organised community seed banks better. Moreover it allowed us to see 
what aspects of running OCSBs were not emphasised or not mentioned in the literature at all. 
This knowledge informed the interview questions, as it did our understanding of the answers 
we received. 
 
The process for stage one and for answering the first secondary research question followed 
the steps described below: 
 
Data collection: this consisted of a further review of documents - such as governmental white 
papers, research documents and manuals for various aspects of running OCSBs (designed by 
NGOs, governmental agencies, OCSBs and experts) - to build an idea of the principles 
behind the successful management and operation of OCSBs. Data analysis focused on 
deepening our understanding of the challenges we had already discovered as well as to 
understand organised community seed banks and their function better, data gathered from 
questions asked in our stage two interviews also contributed to this phase. 
 
Analysis: the data collected was organised and analysed using the 5LF, specifically looking at 
each level of the framework using templates created to ensure consistency of data collection 
(Appendix C). These templates were inspired by the structure of the 5LF in order for us to 
discover gaps when comparing findings with stage two, and to allow for valid data 
comparison. These templates allowed us to analyse the literature in the same way and were 
followed by group discussion and debriefing to summarise our findings. 
 
Outcome: this stage was designed to develop an understanding of the context in which 
OCSBs are evolving, to start to understand the challenges encountered by OCSBs in the field, 
and to start to gain a deeper understanding of how to run organised community seed banks 
successfully based upon this knowledge. 
 
Validity: the use of diverse sources - different cultures, countries, organisation types, levels of 
expertise and specialty, etc. – was intended to reduce bias and influence by one ideology. In 
addition, ensuring that case studies were read by more than one member of the group ensured 
that each member had a similar understanding of the results. 
 

2.2.2 Stage Two: The Gaps 

RQ2: What is the gap between current management resources available to organised 
community seed bank members and how organized community seed banks are currently 
being managed in the field? 

 
Stage two simultaneously built on the work of stage one, and looked at the current reality of 
how organised community seed banks are currently run and managed, and what challenges 
they face. In stage one, documents were analysed and their content mapped to the five levels 
of the 5LF. We considered that, if there were advice or information corresponding to each 
level, the literature would be understood to offer an ideal approach of how to run an OCSB 
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strategically. Stage two complemented our knowledge of the challenges and allowed us the 
see the 'gap', if any, between what literature presents as advice on strategically running 
OCSBs and the challenges that they are encountering in trying to be successful. For OCSBs 
to be strategic in their management, they need to: have a full system perspective, have a 
vision that is being used to backcast, and use these strategic guidelines to reach this vision 
and select tools and actions. ‘Successful’ in this context implies reaching, or being on the 
right track toward, the vision of the OCSB, and ‘strategic’ implies reaching this vision in the 
most efficient and effective way. 
 
The process for stage two and for answering the second secondary research question 
followed the steps described below: 
 
Data collection: this stage comprised of semi-structured interviews with organised 
community seed bank members and experts to confirm what we found in our literature, as 
well as learn more about the details of OCSBs. This also served us to understand how they 
attempt to deal with challenges (or do not). This type of interview has the advantage that it 
gives some structure which allows for a comparison of the responses, and at the same time it 
gives enough freedom to explore other areas with our respondents and interact with some of 
their responses (Saunders et al. 2006). Interview questions were informed by the FSSD for 
structure and were asked in different ways to ensure that the questions were understood 
clearly (see Appendix D). Where interviews were impractical for reasons of scheduling or 
availability of the respondent, a survey based on the same structure of the interview was 
completed at the respondent’s convenience (see Appendix E). Case studies were also drawn 
from literature as the number of interviews conducted was limited by response rate due to the 
extremely busy nature at this time of the year (harvesting/sowing season). This 
documentation took the form of research documents, government documents or journal 
articles among others. Organised community seed banks for case studies, interviews and 
surveys were selected based on the typology used in this thesis rather than level of 
achievement, as we were able to learn a lot from these varying levels of success. More 
specifically, they were chosen in order to provide representative data of similar settings, 
reinforced by Maxwell's statement: "a sample can be purposefully selected to allow for the 
examination of cases that are critical for the theories that the study began with or that have 
subsequently been developed." (Maxwell 2005, 235) 
 
Analysis: interviews were followed by group discussion and comparative analysis of 
responses using the same templates created for the previous stage. Responses were 
categorised under the heading of each question asked, and comparisons were drawn between 
them, with recurring and contrasting responses noted. 
 
Outcome: this stage was designed to create an understanding of the gaps between current 
management resources available to organised community seed bank members and how 
OCSBs are currently being managed in the field, all structured through a 5LF analysis. 
 
Validity check: validity was ensured through the use of diverse sources, as with the previous 
stage. 
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2.3 Prescriptive Phase 

RQ3. How can an approach be developed to address these challenges and their origins 
to help organised community seed banks to overcome them? 

 
In this phase we used the findings from the previous phase to build an approach to help 
OCSBs bridge the gap between what is available in literature and what is needed in the field. 
This was to be based on the FSSD, as it is the only framework that has success and complete 
system perspective relative to sustainability incorporated into its main body; it allows for 
clarity, rigour and insight in planning and decision-making for strategic sustainable 
development (Waldron et al 2008). The FSSD, through its planning process, allows easier 
communication of the problem. When strategically moving towards sustainability, it helps 
users/planners to adopt appropriate techniques and tools that can help bridge the gaps created 
by the lack of shared language, uncoordinated responses, and dead-end investments (Robèrt 
2000). 
 
The process for the prescriptive phase and for answering the third secondary research 
question followed the steps described below: 
 
Data collection: using the previously created analysis of the interviews, literature and case 
studies in the descriptive phase, and the themes and recommendations drawn from them, we 
created a strategic approach for helping organised community seed banks overcome their 
challenges. The type and scope of this approach was determined by interview responses, by 
the case study and management literature study and where they placed emphasis on issues 
that needed to be addressed. 
 
Analysis: using the 5LF in the previous phase allowed us to use our findings to create a 
prototype that had the sustainability-centric FSSD at its core. To select a basis for the 
prototype we developed, we used the following methodology:  
 
First, based on discussions, three boundary conditions that any approach to the close the gap 
we discovered in RQ2 had to respect were decided upon:  
 
- As we received a significant number of guidelines and recommendations during our 

research, the approach selected had to be an approach that would allow the inclusion of as 
much of this input as possible.  

- As “there are no two OCSBs the same” (Vernooy 2013), the approach had allow us to 
frame the guidelines and recommendations in a non-context specific way. 

- Since we had to design an approach for people coming from different backgrounds, 
having different level of experiences and expertise, the approach we designed had to be 
simple enough to be understandable but complete enough so it could useful for OCSBs.  

 
Backcasting from these boundary conditions we considered different ways of presenting our 
guidelines, by brainstorming ideas and looking into literature for examples and similar tools 
and approaches. 
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Output: the result of this phase was a non-context-specific, FSSD-based approach that serves 
to position OCSBs as a tool to preserve biodiversity and move society toward sustainability, 
whilst being sustainable. 
 
Validity: as the approach was based on a combination of the analysis of data collected and 
analysed during the descriptive phase and the FSSD, validity from the previous phase is 
carried over. 
 

2.4 Evaluation Phase 

This phase is intended to tie together the previous two phases and validate the approach that 
we designed to bridge the gaps. No tool is valid prior to testing and feedback from those most 
likely to use it. The process for the evaluation phase and for answering the third research 
question followed the steps described below: 
 
Data collection: the prototype was sent to experts and practitioners previously interviewed 
for feedback on both usefulness and usability. This was delivered accompanied by a short 
follow-up survey. 
 
Analysis: the responses were compared and sorted into categories; strengths, weaknesses and 
recommendations and these were collected to form recommendations for how to amend the 
prototype in the future.  
 
Outcome: the result of this phase was an understanding of the strengths and weaknesses of 
our work, with recommendations for alterations to the approach and areas for further research 
highlighted. 
 
Validity: this phase was in itself a validity check as the prototype was validated by sending it 
to as many practitioners as possible. 
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3 Results 

3.1 Descriptive Phase, Stage One: The Challenges 
faced by OCSBs 

RQ1. What are the challenges, and their origins, faced by organised community seed 
banks that could affect their success in contributing to movement toward a sustainable 
society? 

 
In order to answer the first research sub-questions and to gain some insights into the second 
research sub-question we used several questions in our interview, survey and analysis 
template to gain a deeper understanding of the challenges, and their origins, encountered by 
OCSBs. We carried out 9 interviews, 28 surveys, 35 case studies and analysed 21 
management documents with OCSBs from around the world. A full list of sources for the 
literature content analysis, including appropriate in-text references are presented in Appendix 
F.  
 
As mentioned in Appendix A, from our preliminary literature study it became clear that, 
amongst other things, OCSBs around the world could be a useful tool for society’s movement 
towards sustainability. Among other things, OCSBs help foster SP4 by tackling crop 
diversity loss and thereby provide mitigation against climate change and increasing food 
security, OCSBs also foster SP4 by empowering communities as they stimulate them to 
organise themselves to take on the responsibility of having a seed bank and providing a 
source of revenue for farmers. OCSBs also contribute to SP1, SP2, and SP3 by contributing 
to the research on sustainable agriculture and by stimulating its implementation, the rationale 
being that OCSBs can have the best seeds: these seeds will be worthless if the soil and/or 
water are degraded. But to be able to leverage this potential, OCSBs will need to face some 
of their challenges.  
 
It is important to mention that the challenges stated in this section are by no means an 
exhaustive list. It is simply a list of the most recurring challenges faced OCSBs around the 
world that we encountered in our research. As mentioned in one of our surveys, “there are no 
two CSBs the same” (Respondent 13), although OCSBs around the world share some 
common challenges, they do not always share specificities. This is often due to the context 
OCSBs are in. An example of the fact these challenges are often connected to the context in 
which OCSB are in, is the following: restrictive legislation is, as we will see later, one of the 
common challenges encountered by OCSBs around the world, but different countries have 
different legislations. This challenge therefore has different impacts on OCSBs in different 
countries having different laws.   
 
The challenges encountered by OCSBs can be categorised in the following way, according to 
three levels: International, Organisational and Personal as follows. As we will describe, these 
levels and the challenges that fall under them, are interconnected in many ways. The 
boundaries between these categories are not necessarily exclusive and can vary over time. 
Further, some of the categories could be collected in a broader category, or different criteria 
could be used to sort the challenges. These challenges were often mentioned by respondents 
or in case studies as being part of one of these three levels; when it was not the case, we 
categorise them ourselves.   
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3.1.1 International Level 

Restrictive legal aspects 
“Farmers have realised the urgent need for policy and legislations to create a more 
enabling environment and for deploying efforts to strengthen community seed banks and 
guarantee their sustainability.” (Shrestha et al. 2012, 4) 

 
National laws worldwide vary from one country to another and most of them are making the 
daily life of OCSBs difficult (Lewis and Mulvany 1997), in some countries this even leads to 
illegal seed commerce (Anon. 2013a). At an international level more and more recognition is 
given to heirloom seeds; these are seeds that have been developed by generations of farmers. 
The International Treaty on Plant Genetic Resources for Food and Agriculture (ITPGRFA) 
entered into force in June 2004 and includes provisions on farmers' rights and recognition of 
their important contribution to the development and conservation of existing genetic 
resources, such as native seeds; it recognised their seeds as ‘free of title’. However, some 
countries such as France approved the ITPGRFA in 2005, but have not (yet) translated it into 
French national law (Delafoulhouze 2012).  
 
European law, prevailing in the member states, is an example of how laws can be hindering 
OCSBs (Delafoulhouze 2012). When it comes to commercial seeds, the law in Europe states 
that farmers can keep seeds and plant them, but have to pay a fee. Moreover only seeds that 
have the permission from the state can be planted and traded. As it is very expensive to get 
these permissions to sell/trade/plant seed, it is often only large companies that can afford it. 
(Bundesministerium für Brnährung Landwirtschaft und Verbraucherschutz n.d.; AGES n.d.; 
Bundeskanzleramt Rechtsinformationssystem n.d.; Arbeitsgemeinschaft bäuerliche 
Landwirtschaft. n.d.). 
 
When it comes to the legal aspects of the intellectual property and the commercialisation of 
heirloom seeds, there are two distinct sets of regulation:  
 
1. From an intellectual property rights point of view, heirloom seeds are virtually unaffected 

because they are not subject to any special protection since they are the result of 
successive generations of farmers. One problem remains: proving that the variety has 
been cultivated for many years and is indeed an heirloom variety that is free of royalty.  
These seeds can be grown without permission. (Delafoulhouze 2012)  
 

2. From the commercialisation point of view, it is more complicated since the heirloom seed 
varieties are not legally recognised. Farmers wishing to pursue traditional practices of 
trade (or sale) of seeds have only two options (Delafoulhouze 2012): 
 
• They fall under the general regulation for seeds or become part of the Common 

Catalogue of varieties, which is very expensive as we mentioned and further it 
requires stability and homogeneity of the population genetics criteria. However, 
heirloom seeds’ intrinsic diversity and the lack of uniformity make them inconsistent 
with legislation.   

• They fall within the scope of "genetic resources". In this context transfers of seeds 
and propagating material are allowed to make new selection work or experimentation. 
The farmers can select a population or variety to keep on their farm. That is what 
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many OCSBs are doing. Under the current laws OCSBs cannot sell seeds for profit, 
“so it remains questionable whether a small and cost-effective technical NGO can 
keep on providing the same level of service to poor farmers without support from the 
public sector” (Van Mele n.d., 231). The same can be said of OCSBs that work or try 
to work without the support of NGOs. 

 
In conclusion the regulations in Europe mean that heirloom seeds cannot be traded or sold. 
They can theoretically and legally only be used if the farmer produces his or her seed 
exclusively for themselves. 
 
Another problem of not having adequate national law to property rights to heirloom seeds 
(Respondent 2) is linked to the debate on biopiracy. When natural reproduction of plants 
occurs between a non-modified seed and a modified plant (GMO), the genetic material of 
non-GMO seed gets mixed with the GMO seed, changing the characteristic of these not-
modified plants. This has led to thousands of patenting conflicts, where the companies that 
produced the GMO, would claim ownership of this seeds that have been fertilised by their 
GMOs (Harris 2013; Bowman 2013; Gillam 2012). International legislation is now being 
debated and introduced to protect genetic diversity (Green Foundation n.d.). 
 

Insufficient/inappropriate national and international policies  
Regarding existing policy, there is a broad variety ranging from open, to constraining, to 
hostile environment. In a few countries community seed banks and gene banks are on the 
policy radar and have received some support. These countries include Brazil, Bolivia, 
Bhutan, and Nepal. In other countries, current policies to modernise agriculture through 
modern varieties and chemical inputs often neglect local crop development and conservation, 
such as is the case in Ethiopia (Vernooy 2013). It is not uncommon for OCSBs not to be 
recognised by national policies, or not to fall under a well-defined set of regulations 
(Shrestha et al. 2012). This creates confusion and can constrain the room for manoeuvre of 
OCSBs, since they do not know what their rights or obligations are (Respondent 1; Anon. 
2013b).  
 
46% of our respondents expressed the need for better cooperation between OCSBs and 
national gene banks, to for example exchange information, but mentioned the lack of policy 
on linking community seed banks with the national gene bank as an obstacle (Shrestha et al. 
2012). 
 
In some cases national policies conflict with the interest of OCSBs; for example, policies 
promoting monoculture and the usage of only certain seeds and/or hybrid seeds, make it 
difficult for communities to advocate for local seeds. In the case of Guatemala for example 
the state supports heirloom seeds but at the same time they work more and more closely with 
Monsanto on different projects involving GMOs and other commercial seeds (McVicar 
2013). 
 

Competition with seed companies/ universities  
100% of our interviewees and 30% of our survey respondents mentioned that there is often 
an antagonistic relationship between local, national, international seeds companies, 
universities and farmers. “All the regional universities write proposal to get money to 'help' 
us, but then they take our farmer-seeds and patent them, yet the farmers do not benefit” 
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(Respondent 32). This sometimes leads to conflicts, lack of cooperation, competition, strong 
distrust, especially in the case of GMOs. 
 
This can have a negative impact for both sides, for example exchange of information is 
hindered (Respondent 3). Moreover examples are known of seed companies and traders 
taking advantage of the informal sector, when seed producers lack a market where they can 
sell the seeds they produce and are insufficiently prepared in business and trading skills. 
Companies and traders take advantage of this by buying seeds from OCSBs at very low 
prices, repackaging them and selling them at three or four times the price (The Development 
Fund 2011). 
 

Structure of the market  
The structure of the market ensures that the economic value of modern agricultural crop 
productivity has mostly neglected the contributions of heirloom crop improvement and of the 
seed supply systems (Worede 2011). This is the main reason why there is a lack of markets 
for farmers’ varieties and is also associated with the belief that modern varieties are better 
than traditional crops because they supposedly have better yield and quality (The 
Development Fund 2011). Further, it is difficult to resist market pressure that requires 
productivity levels only obtainable through industrial agriculture, requiring inputs from 
external companies. 
 

Conflicts  
Seed banks are being lost around the world, due to violent conflict; in locations such as Iran 
and Afghanistan the national seed banks have been lost (Fowler 2009; Raloff 2002). National 
seed banks have in some cases been able to save their reserves by sending them to other 
countries (Fowler 2009). In other cases conflict hinders what is needed for seed bank units, 
like equipment, to be transported. 
 

Accessibility to seeds  
Accessibility of heirloom seeds is in some cases a challenge (Respondent 3). As mentioned in 
the introduction, a significant amount of crop diversity has already been lost, and this 
diversity loss is still occurring. Climate change for example reduces the production of seeds, 
and sometimes the farmers lose the harvest from a whole season. The result of this is an 
ongoing scarcity of quality seeds and lack of access to new varieties (Manzanilla et al. n.d.).  
 

Lack of cooperation between different actors  
Networking and cooperation are key to the success of OCSBs (Respondent 2), OCSBs can 
learn from the experiences of other institutions. Cooperation and networking can allow for 
OCBS to share research results and so save resources by not having duplicate research 
(Respondent 5), it could also help them to gain political weight (Van Mele n.d.). 
 
Some OCSBs have mentioned the lack of networking as a challenge, claiming that there is a 
lack of information and material sharing among different agents (Shrestha et al. 2012). 
Different NGOs and governments are working with organised community seed banks while 
never meeting with their members to exchange experiences and develop a common agenda 
(Shrestha 2012). Another challenge linked to this lack of cooperation is that different 
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organisations have different understandings of what community seed banks are (Shrestha et 
al. 2012). The origin of this challenge is often due to a lack of time, space, and money to 
make this cooperation work.  
 
As mentioned in the ‘Competition with seed companies/ universities’ section, this challenge 
is also present when it comes to the relations between OCSBs and national gene bank. They 
are often not working together which is unfortunate since it could upscale the work of 
OCSBs and deepen the knowledge and reach of the national gene banks (Shrestha et al. 
2012). This lack of cooperation is generally due to the lack of strategic management, 
adequate laws and policy (Shrestha et al. 2012) but also sometimes due to the fact that 
national gene banks are seen as competitors (Respondent 6), and because of the lack of trust. 
 

3.1.2 Organisational Level 

Lack of strategic management  
In literature the lack of proper management of OCSBs is mentioned many times as a being 
the main challenge (Reyes 2012). This was further confirmed by our research, using the 5LF 
as a lens, where it became clear that many malfunctions of OCSBs, causing daily failures are 
linked to the lack of strategic management. For OCSBs to be strategic in their management 
they need to: have a full system perspective, have a vision that is being used to backcast, and 
use these strategic guidelines to reach this vision and select tools and actions. The 5LF, 
which is a framework for strategic planning aiding organisation in being more strategic in 
their management, helped us to clarify why literature states OCSBs lack strategic 
management (The Development Fund 2011). 
 

Table 3. 5LF analysis of the lack of strategic management of OCSBs. 

Level 5LF Results from research 

System 

Full system perspective, 
since the system is 
relevant to the overall 
goal/success 

" 98% of OCSBs that we interview mentioned that they had 
a full system perspective, but when asked if all the 
members of the OCSBs had the same system perspective 
about 50% of these respondents mentioned that not all the 
member of their OCSB had a full perspective.  

" The importance of having a full system perspective was 
not mentioned in any of the case studies we consulted.  

Success Definition of success 

" 91 % of the OCSBs surveyed or interviewed lacked a 
shared vision of success. Moreover visions are in general 
not co-created and only 22% of our respondents 
mentioned that all the members of the OCSB are aware of 
this vision.   

" 95% of the case studies we looked at lack a clear vision or 
did not mention it 

Strategic 

The strategic guidelines 
used to select actions 
that move towards 
success in the system 

" 91 % of the OCSBs we surveyed or interviewed lack clear 
strategies on how to reach their vision of success (when 
they have one), and where they did have strategies, they 
were not always followed, or not all members are aware 
of them. 

" 95% of the case studies we consulted had no guidelines 
on how to reach their vision of success. Those that did 
were only focused on the handling of the seeds 
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Actions 

The concrete actions 
that follow the overall 
strategic guidelines to 
reach success 

" Literature, interviewees and practitioner focus their 
attention on tools and action. We did not research the 
impact of this on the overall working of OCSBs because 
of time constraints. But since many OCSBs often lack a 
clear vision and strategic guidelines the question is how 
much of these tools and actions contribute to make 
OCSBs successful at what they do?  A few of the 
problems encountered by OCBs are indications that it 
hinders OCSB’s work.  

Tools 

The tools that support 
the planning process 
and actions that follow 
the overall strategic 
guidelines to reach 
success 

 
 
According to the case studies we read and respondents we consulted this lack of strategic 
management has diverse consequences on OCSBs, here are some examples:  
 
• Lack of common understanding in OCSBs (Shrestha et al. 2012) 
• Lack of technical support for seed production and its monitoring (ICRISAT 2006; 

Pionetti 2012) 
• Lack of system thinking and understanding of the challenges surrounding OCSBs 

(Employee of large NGO 2012b) 
• Late distribution of seeds and late payments for the seeds loaned (The Development Fund 

2011) 
• Insufficient seed quality (The Development Fund 2011) 
• Lack of quality control mechanisms (The Development Fund 2011) 
• Challenges to manage the information on different flows (i.e. input and output of seeds) 

(Respondent 2) 
• Lack of long-term perspective, needed before establishment for how to move ahead in 

order to prevent failure (Respondent 14) 
• Difficulties in selling seeds (when laws allow) (TCOE 2012) 
• Lack of cooperation (Shrestha et al. 2012) 
 

Handling information  
These challenges are often linked to the lack of strategic management of OCSBs and to the 
inadequate training of their members. It was mentioned several times in our research and for 
this reason we decided to make it a separate point. One of the core functions and aspects of 
running OCSBs is the proper managing of information. Information on the properties of the 
seeds, on how many kinds of seed the seed banks has, information on the flows of seeds (i.e. 
who has which seeds, and since when), when was the seed planted, what where the results, 
and so on. The challenge is to efficiently and effectively manage the data (Respondent 2). 
 

Missing/insufficient engagement  
“People are integral to the success, without group dynamics the rest wouldn't matter. 
There are always other ways to get around growing and storage as long as you have the 
volunteers.” (Respondent 4) 

 
All interview and survey respondents claimed there is consensus in the field regarding the 
fact that OCSBs exist to serve the needs of the community (The Development Fund 2011; 
Worede 2011) that they are embedded in. Community engagement helps to understand these 



25 

 

needs and how to best meet them (e.g. what seeds are the most relevant for the community 
and why?) (Respondent 4). Moreover many OCSBs need the community to be able to work 
(e.g. volunteers to run the OCSBs) (Respondents 3 and 5). The community of a seed bank 
could also be expanded to the municipality, region, country, and so on, in which it is 
embedded. In 100% of the cases we consulted, community engagement was seen as a 
challenge, or had at least been a challenge at some point. For example, Respondent 4 noted 
the success of outreach through local media outlets and social event but also mentioned the 
difficulty of keeping them fresh and engaging year-on-year.  
 
This is visible in diverse ways: youth participation is minimal only a few are engaged in 
conservation and bringing their seeds to the bank (The Development Fund 2011); capacity 
building and motivating farmers is difficult (Van Mele n.d.); declining interest from farmers 
after some time (Shrestha et al. 2012); low community involvement in managing the seed 
bank (Pionetti 2012); low coverage (Shrestha et al. 2012); lack of commitment from 
members (TCOE 2012); lack of assistance from municipality (TCOE 2012); few dedicated 
farmers (The Development Fund 2011); and lack of long-term commitment. (Respondent 3)  
 
Communicating with different personalities is a challenge: people are set in their ways and 
not willing to change their minds. One interviewee reported this to be one of the most 
frequent responses: “I know what I know, and I’m done learning things.” (Respondent 1). It 
takes a lot of work to get people to show up and do something that is purely voluntary, so a 
big challenge is capturing and maintaining their attention (Respondent 3). Another problem is 
making events and duties seem new: once people have done things a few times, they lose 
enthusiasm, so OCSBs have to find new ways to keep people engaged. It is also a challenge 
meeting expectations, as people often have an unrealistic view and underestimate the amount 
of work and the commitment that they need to make (Respondent 4). 
 

Lack of Resources 
Running any kind of organisation requires resources; OCSBs are no exception and are 
resource demanding (Shrestha et al 2012). Money is a type of resource that is needed for 
OCSBs to function. In all the cases we looked at, OCSBs were and are in constant need of 
financial resources (Shrestha et al 2012; The Development Fund 2011). To be able to 
function, OCSBs require fuel to transport the seed, materials, for example efficient seed 
cleaning equipment, some of which can be expensive (Stone 2002). Moreover functioning 
storage facilities are core to OCSBs but from our case studies it became clear that it is not 
uncommon for OCSBs to lack adequate storage facilities (The Development Fund 2011) or to 
simply not to have any or enough medium and long term storage facilities (The Development 
Fund 2011). Another challenge is the lack of manpower during peak seasons. (ICRISAT 
2006; The Development Fund 2011) 
 
A part of this is probably due to mismanagement of resources but that is hard to prove. 
Another explanation for this financial problem is, as we explained, has to do with the fact that 
in many cases seed banks are hindered to sell seeds by the law. Furthermore OCSBs are often 
highly dependent on NGOs (The Development Fund 2011). 
 
The challenge is to be financially sustainable and to go beyond external support. In general 
OCSBs, especially in the South, are set up by NGOs and remain financially dependent on 
these NGOs. Yet NGOs themselves often depended on external funding, which is fluctuating 
depending on the political or/and economic situation of their donators. (INTRAC 2004) 



26 

 

 
On another level, many farmers face difficulties in affording seeds. So farmers will often go 
for the cheaper option rather than the best option. This has proven to be a major problem 
because farmers cannot always determine the qualities and characteristics of these cheaper 
seeds. They could not, for example, determine whether the seeds were low or high-yielding, 
pest-resistant or not (SIBAT n.d.). This situation has been made worse in many countries due 
to the progressive land pressure and the spiral of decapitalisation faced by the majority of the 
families which made them unable to preserve cash or seed capital after harvest (Inter Aide 
2009a). In the northern hemisphere, the economic crisis has been beneficial, as it focuses 
people back on being able to meet their own needs and returning to growing their own food. 
On the other hand, as people become more fearful, they do not consider the idealistic process 
and will simply buy the cheapest, regardless of source or quality. (Respondent 1) 
 
It also takes time to set up a viable OCSB and to run it. From our survey it became clear that 
OCSBs almost always work with volunteers; these people do not always have the time or 
incentives to work for the seed bank. Moreover, especially in developed countries, there is 
"cheap food in supermarkets, easy to pick up without effort”, “people don’t go into this 
question - they don't have time" (Respondent 28). 
 
The lack of land is another main challenge, especially in the South (TCOE 2012), because 
seeds cannot be grown in sufficient quantities (TCOE 2012). There are different reasons in 
different countries for this lack of land: population growth, the fact that the land is 
concentrated in the hands of a few rich landowners (Inter Aide 2009b), or because land is 
nationalised. The lack of land caused by nationalisation is according to some experts the 
main reason why in Russia and other ex-USSR countries no OCSBs have been set up 
(Shuvalov 2013). 
 

Cross-pollination 
Although this is a challenge that is strongly linked with adequate training on how and where 
to plant seed, we decided to include it as a separate title as it was so often mentioned. If an 
heirloom seed gets pollinated by another plant of the same variety that is not an heirloom 
seed, in other words cross pollination or hybridisation occurred, so the seed is no longer 
“pure” and can lose some of its characteristics. This can for example happen when plants 
were standing too close to each other (Respondent 3). This challenge is also linked to the 
presence of GMOs in the area. If a GMO seed pollinates an heirloom seed, it becomes a 
hybrid. As we already mentioned, GMO companies have in the past claimed the property of 
these seeds and pursued farmers for their illegal use. As it is, it can be difficult to show that 
seeds are in fact hybrids and not GMOs (Respondent 32).  
 

3.1.3 Personal Level 

Old habits die hard 
There is a lot of resistance to change (Respondent 1). After decades of being hooked into the 
Green Revolution’s high yield varieties and chemical farming, farmers have difficulties 
accepting alternatives. In fact, farmers were reluctant and even suspicious of the advocacy of 
new alternatives (SIBAT n.d.; ICRISAT 2006). Target beneficiaries were also reluctant to 
accept the alternative practices of community seed banking. In introducing community seed 
banking the first step therefore is education, and also building trust. (SIBAT n.d.) 
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Moreover, many people have the idea that local seeds are of less quality than modern 
varieties (Catajay 2013; Shrestha et al. 2012), which in some cases is true; this makes the 
adoption of OCSBs more difficult. Furthermore in some countries the custom is to get seeds 
directly from the field and plant them rather than store them (Kew 2006).  
 

Trust 
 
“At the beginning the women didn't bring the seed as they didn't trust they would make 
good use of them but gradually the women trusted them more and more.” (SIMAS 2012, 
28)9 

 
Trust is key in running OCSBs, this became clear in the previous challenge ‘Old habits die 
hard’. Farmers in many cases share a sense of suspicion and scepticism towards new 
initiatives like OCSBs. This makes the introduction of innovations such as OCSBs difficult 
(Catajay 2013; Shrestha et al. 2012).  
 
Additionally, working together in OCSBs requires a community to be able to work in groups 
(Catajay 2013) and have confidence in the end product (Lewis et al. 1997). At the very base 
of this is trust that acts as the glue that holds communities together (Missimer et al. 2010), for 
example trust that the seeds are of good quality (Lewis and Mulvany 1997). Having trust in 
people of your community is not always easy; personal differences, individualism, economic 
realities causing strong competition, and (violent) conflict dividing communities are present 
(Respondent 2). 
 
But trust also has implication at other levels, for example some OCSBs are aware of the fact 
that having all the seed stored in one place is a risk, if something would happen to the OCSBs 
all seeds could be lost, especially if there is no backup system. This is why having 
connections with national gene banks could be useful, but in some cases the distrust is such 
that the members of the OCSBs will not accept that their seeds could be stored in a gene bank 
beyond their control. (Shrestha et al. 2012) 
 

Lack of Awareness  
The lack of community awareness of issues around biodiversity loss and of the critical role of 
farmers and gardeners and of their seed in agro-biodiversity conservation is seen as challenge 
by some OCSBs. Respondents emphasised the lack of awareness of how critical the situation 
is and that people think that OCSBs are “doomsday stuff" (Respondent 28). From the surveys 
it also became clear that many people, including members of organised community seed 
banks are not aware of the global system OCSBs are part of, and all the threats and 
opportunities that the system entails.  
 
Another challenge, mentioned by OCSBs, is the lack of time to worry about the difference 
between bulk food and heirloom variety food and the lack of interest of people in local food 
(Respondent 4). Furthermore, some respondents in developed countries mentioned that there 

                                                
9 Paraphrased from Spanish text. 



28 

 

is “a mood of political awareness, but a lack of practical understanding of the vital 
importance of agro-biodiversity and the key role of farmers in on-farm conservation” 
(Respondent 32). Raising awareness is important to get participation, engagement and 
sustaining the OCSBs. This lack of awareness is often linked by people in the field of OCSBs 
to the lack of adequate education.  
 

Lack of adequate education and training  
 
“Education. Education. Education.” (Respondent 29) 

 
Adequate education and training are closely connected with the international and 
organisational level. Education and training are key in making OCSBs successful (The 
Development Fund 2011). Since OCSBs’ work often goes beyond that of being a facility to 
save seeds, in some cases for example OCSBs promote sustainable food production, it is 
important that members know more than the correct handling of seeds (e.g. selecting, drying, 
storing) (ICRISAT 2006; The Development Fund 2011). The rationale behind this is that 
organised community seed banks can have the best seeds, but if the soil or water is degraded 
these seeds are useless. It is therefore as important to have farmers trained in how to practice 
sustainable agriculture as it is to have farmers specialising in handling seeds (The 
Development Fund 2011). 
 
Nevertheless OCSBs around the world are facing challenges due to the lack of trained man 
power (The Development Fund 2011); the limited scientific knowledge of their members 
(Pionetti 2012; Shrestha et al. 2012); the lack of knowledge in marketing seeds (Shrestha et 
al. 2012; TCOE 2012; The Development Fund 2011); the lack of technical knowledge in 
managing seeds and regenerating collected seeds (Shrestha et al. 2012; The Development 
Fund 2011); the lack of awareness of the advantages of local seeds (ICRISAT 2006); the lack 
of knowledge on how to build seed storage mechanisms and insect/pest control (ICRISAT 
2006).  
 
Moreover many OCSBs see the need for a change in education to raise awareness, to change 
our current way of living (Respondent 1), to do something about the disconnection of people 
with the countryside. Other respondents see the need for a change of education to counteract 
what they call "humanity's inherent laziness10. Going to the supermarket is easier than 
growing your own” (Respondent 29). In general, the conclusion when it comes to the 
education and training of the technical aspects related to the running of OCSBs is that its 
challenges are not hard to overcome.  
 
Modernisation, with its imported foods and seeds, has caused the loss of cultural heritage 
agriculture (Shrestha et al. 2012), part of that heritage is the knowledge on how to handle 
seeds, practise of sustainable agriculture and on what to eat. Moreover agriculture has lost its 
importance in many regions of the world; more people are finding employment in support 
services (health, education, associations, etc.). This also contributes to the loss of local 
knowledge. (The Development Fund 2011; Respondent 2). 
 

                                                
10 Although this could be confounded with having different priorities and being used to a routine. 
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3.1.4 Key Challenges 

Looking at our results on the challenges encountered by OCSBs we understood that almost 
all OCSBs around the world (those that we have been able to contact or read about) are 
facing many of the same challenges, although they do not always share their specificities. 
The challenges cited in this thesis are the most recurring ones according to our findings. As 
we mentioned before these challenges are complex and often interconnected.  
 
One validity threat concerning our scope is that we were not able to get in contact with 
people working for and/or with OCSBs in all countries in the world; further we could only 
enter in contact with OCSBs with an internet connection and presence. We hope to get 
feedback on our findings in the future to confirm or amend our findings. 
 
We see the different levels, and the challenges falling under them, as a way to structure the 
information. Some of these challenges could be placed under several levels such as the ‘Lack 
of awareness’.   
 
At the end of this first stage of the descriptive phase we had a good overview of the main 
challenges of OCSBs. Reflecting on these challenges, it became clear that the lack of 
strategic management was a key challenge not only because it was one of the recurring ones, 
but because it can be viewed as a leverage point for tackling other challenges. Improving the 
institutional aspects of OCSBs will greatly enable them to scale up and become more than 
‘innovative demonstration examples’ by facing these challenges in a strategic way (The 
Development Fund 2011). For this reason, during our research in the next stage, where we 
attempted to identify the gaps between the challenges faced by OCSBs in the field and what 
exists in literature on how to run them strategically, we paid special attention to the aspects 
linked to a lack of strategic management. 
 

3.2 Descriptive Phase, Stage Two: The Gap between 
Challenges and Existing Guidance for OCSBs 

RQ2. What is the gap between current management resources available to organised 
community seed bank members and how organised community seed banks are currently 
being managed in the field? 

 
This section answers the second research sub-question. To do this we looked at the 
challenges encountered by OCSBs around the world, and at what existing literature advises 
on how to run OCSBs successfully. 
 
Stage two of the descriptive phase was an analysis of the gaps. Since we were aware of the 
main challenges, the purpose of this gap analysis was to see if there was anything we could 
contribute to the literature to help OCSBs around the world to be more strategic and to 
understand what this contribution could be. 
 

3.2.1 Analysis of Existing Guidance on Managing OCSBs 

After our literature study our conclusion is that there are few manuals, handbooks, or other 
documents on how to strategically run OCSBs. Strategic means reaching a vision or goal in 
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the most efficient and effective way using a set of prioritised tools and actions. To determine 
if a document helped OCSBs to be run in a strategic way we used the 5LF to inform our 
analysis template.   
 
Moreover, almost all of the documents we reviewed focus on their own context, making it 
difficult to generalise outside of that given context and offer little use to OCSBs in other parts 
of the world (for list of sources, see Appendix F). 
 
The majority of these documents focus on making the case for OCSBs by underlining their 
importance for farmers and in some cases for society as a whole. Further, these documents 
tend to only focus on the technical aspects of how best to bank seeds: what seed to select, 
how to clean them, dry them, test viability, package and store them. It was rather difficult to 
find documents that were not focusing on these aspects.  
 
The next most common focus point of these documents is the financial the aspect of the 
OCSBs. Trying to find an answer to the question: how to make sure that OCSB are 
financially successful? This means that these kinds of documents tried to advise OCSBs on 
how to ensure financial success. 
 
When it comes to the actual running of OCSBs in the short, medium and long term, the few 
documents that we found mentioned the importance of the proper management of 
information; engagement of the community; of thinking about what functions and needs 
should be addressed, who should do what and how; of networks; and of thinking about 
distribution and marketing. These documents often only mention that these are important 
aspects of running OCSBs rather than making detailed suggestions. 
 
These findings led us to conclude that there is no ideal approach for how to run OCSBs in all 
of their aspects in literature. Rather, there are ideal cases for some specific aspects belonging 
to running OCSBs: especially technical elements related to seed. 
 

3.2.2 The Gaps 

By looking at the main challenges OCSBs are confronted with, and keeping in mind the 
conclusions from our literature study on the ideal case on how to run OCSBs, we highlighted 
in this section the existing gaps between the needs of OCSBs in the field and what expertise 
is available in literature. 
 
At a general level we found during our research that:  
 
• Literature on OCSBs does not entirely reflect the reality of seed banks, because the 

majority of the literature: 
o Mentions materials or tools that OCSBs are not using in some parts of the world 
o Does not mention some of the common challenges encountered by OCSBs. 
o Focuses on the technical aspects of running OCSBs, especially aspects linked to 

the management of seeds, but many respondents in the field shared that these 
technical aspects are often the easiest to solve, mostly because there is so much 
literature on the subject (Respondent 4).  
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• Literature on OCSBs will in some cases mention some of recurring challenges of OCSBs 
while seldom giving guidelines/strategies on how to solve these problems. For example, 
the case for: 

o The challenge of engaging communities, to network/cooperate with other 
organisations and to manage information.  

• Then there are the challenges that one can find in the field but that are rarely, or 
sometimes not, mentioned in the literature, such as: 

o The lack of appropriate education (e.g. the competition between OCSBs and 
companies or universities), the lack of adequate laws, lack of awareness, etc. 

• The scarcity of literature on how to run OCSBs is an obvious last gap, it took us month of 
research to find the documents we consulted to make this analysis. 

 
After screening the literature with the 5LF, the following gaps became visible:  
 

System Level 
About 64% of the existing literature mentions the importance of having an understanding of 
the system OCSBs are part of. But when mentioning the system, the focus in literature is 
often on the formal structure of the seed system with all the stakeholders and the structure of 
the market. From our analysis of the challenges it became clear that there are other important 
parts of that system, for example education or local culture.  But focusing on the seed system, 
which is "an interrelated set of components including breeding, management, replacement 
and distribution of seed” (The McKnight Foundation n.d.), the literature excludes the broader 
socio-ecological system.  
 
Considering the nature of OCSBs as a tool for preserving biodiversity and the creation of 
food sovereignty, sustainability is within their system perspective. Despite this, however, 
there is an absence of literature regarding the full socio-ecological system that implies that 
there is no literature on how to run OCSBs in a socio-ecologically sustainable way. The word 
sustainability is not mentioned, except in the context of financial sustainability. We found 
through interviews that some OCSBs look at agriculture and seed from a full system 
perspective, and are implementing and advocating for alternative and sustainable ways of 
practicing agriculture, such as permaculture. When not driven by ideology, the rationale 
behind the will for OCSBs to be sustainable is that even though they can have the best seeds, 
they will be useless if soil or water are degraded. This is why OCSBs are, in some cases, 
looking for ways to store seeds in sustainable ways, for example building infrastructure made 
of local and biodegradable materials (Respondent 2) or by building passive storage 
(Respondent 1). The lack of literature has motivated some members of OCSBs to write their 
own manuals on how to be sustainable (Respondent 3). 
 

Success Level 
The problem of not having a full understanding of the system is linked to another gap in 
literature. Namely the importance of having a strong vision, setting a clear direction for the 
organisation is seldom mentioned in literature. Without having a clear view of the system it is 
difficult to have a strong vision as it will not be based on an accurate analysis of the current 
situation (Holmberg and Robèrt 2000). Moreover the word ‘vision’ in literature is often 
mixed with the definition of OCSBs. The difference is that a definition is what something is, 
while a vision is what something could be. 
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Strategic Level  
About 25% of the literature we consulted had clear strategies on how to select tools and 
actions to reach certain goals that were mostly technical goals such as dry seeds to get the 
best germination rate. Only in 5% of the literature we consulted was a direct link was made 
between strategies and how they contribute to reach the vision.   
 

Tools and Actions Levels  
In literature we found a strong emphasis on ‘tools and actions’, but from our content analysis 
of the literature it became clear that literature often does not mention the importance of a 
vision and often has an incorrect perception of what a vision is, confusing it with the 
definition of what OCSBs are. This in turn means that literature does not offer clear 
guidelines on how to run OCSBs strategically or to select the tools and actions that would 
support them. Focusing on tools and actions without having a clear vision and 
strategies/guidelines on how to prioritise or even choose those tools and actions leads to 
inefficiency and inefficacy. (Holmberg & Robèrt 2000) 
 

3.2.3 Key Gaps 

The findings of this section led us to conclude that there is no ideal approach for how to run 
OCSBs in all of their aspects, in literature. Rather, there are ideal cases for some specific 
aspects belonging to running OCSBs: especially technical elements related to seed. By the 
end of stage two we understood that the little specialised literature available on how to run 
OCSBs was not entirely useful to OCSBs, as it does not mirror the reality of many OCSBs 
around the world (e.g. it mentions tools that are not always used by OCSBs and/or it does not 
mention some of the most recurring challenges of OCSBs, including the lack of strategic 
management). 
 
Moreover, throughout the descriptive phase, we learned that in addition to being one of the 
recurring challenges of OCSBs, the lack of strategic management is also seen by practitioners 
and experts as a leverage point to tackle some of the other common challenges (The 
Development Fund 2011). From our literature review we learned that there is no literature on 
the strategic management of OCSBs. This is why is our next phase focused on finding an 
‘approach’ to tackle this lack of strategic management. 
 

3.3 Prescriptive Phase: Closing the Gap – A Process 
for a Strategic Approach 

RQ3. How can an approach be developed to address these challenges and their origins 
to help organised community seed banks to overcome them? 

 
We decided to create a strategic approach based on all the guidelines and recommendations 
on how to strategically run OCSBs we collected during our literature study, surveys and 
interviews to help OCSBs tackle the lack of strategic management by providing them with a 
process. Our main reason for doing so is that many of the guidelines and recommendations 
we collected from the literature, interviews and surveys were strongly connected to the 
context from which these sources came. For example, 95% of OCSBs we surveyed or 
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interviewed from around the world would say that community engagement is important. 
When it came to give guidelines on how to engage communities involved with OCSBs in 
developed countries, respondents would say it is important to make engagement fun and 
exciting, while developing countries would say it is important to engage by making clear 
what the ‘business case’ is. Since our scope is worldwide we decided to create a generic 
process, rather than concrete guidelines leading to concrete actions.     
 
The proposed process is based on the structure of the FSSD, and aims to help OCSBs come 
up with their own solutions to tackle challenges in their own specific contexts with a view to 
leading towards sustainability. We based our proposed process on a tool for strategic 
planning called the ABCD, designed to implement the FSSD within organisations (Ny et al. 
2006), and adapted it to better-fit OCSBs. The basic ABCD process is described in the 
second paragraph of section 3.3.1 and an extended explanation of the ABCD is available in 
Appendix G.  
 
The choice was made to use this approach because it helps OCSBs come up with their own 
solutions to tackle challenges in their own specific contexts. Moreover, since the ABCD is an 
implementation of process of the FSSD, it can help organisations to become more 
sustainable. In the content analysis of literature we could not encounter any guidance on how 
to run OCSBs sustainably, the word ‘sustainability’ is not even mentioned in literature. 
However, from our interviews with OCSB members it became clear that there is a need for 
guidance on how to sustainably run OCSBs, as different OCSB members are starting to look 
for ways to be more sustainable and start thinking about documenting their efforts 
(Respondents 1, 2 and 3). Finally the ABCD has been implemented in a number of large 
organisations and helps them understand and navigate large amounts of information and 
complex systems and helps them solve challenges in a strategic way (Ny et al. 2006). 
 
The ABCD was modified to meet the specific needs of OCSBs, to make the process more 
accessible to OCSBs and also to make explicit what is often implied in the ABCD. The 
ABCD in its current state is most powerful when facilitated by a practitioner that knows the 
implicit corners of the process. As we do not know if there will be a facilitator available to 
guide OCSB through the ABCD we made the ABCD as a whole more explicit to make it 
possible for every OCSBs to go through ABCD themselves with a printed reference.     
 
The modified ABCD process for OCSBs – the ‘Strategic Approach for the Sustainable 
Management of Organised Community Seed Banks’, henceforth referred to in a more 
digestible form as ‘Solutions from Below’ - was informed by the numerous guidelines and 
recommendation we collected during our literature study, surveys and interviews. These 
recommendations and guidelines were collected in one document, to then be categorised 
under common themes such as community engagement, monitoring or managing 
information. From these themes it became clear that four were fundaments of OCSB; many 
more were recommendations that could be used as prioritisation questions and one theme was 
an indication that there was a need for a pre-phase focusing on making OCSBs reflect on the 
needs that communities want to tackle on how they want to do that. Other recommendations 
and guidelines were indications that some of the phases of the ABCD that are implicit, should 
be made more explicit as they are core to what it implies to strategically run OCSBs. 
Examples of this include the need of implementation, monitoring, and evaluation. Some 
themes had very few recommendations and guidelines attached to them and were not taken 
into account while modifying the ABCD as they would not reflect the needs or requirements 
of all OCSBs, something that’s fundamental for a non-context-specific process.  
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3.3.1 The ‘Solutions from Below’ Process 

This section will only focus on what the contributions from our research are to the original 
ABCD process. We will discuss what phases we added to the original ABCD process, and 
the modifications we propose to some of the existing phases. A link to the whole ‘Solutions 
from Below’ process in addition to a larger colour image of the process diagram can be found 
in Appendix H. 
 
 

 

Figure 3. The ‘Solutions from Below’ process, highlighting additions to the ABCD. 

 
The original process comprises of four steps. The first step, A includes agreeing on all four of 
the points listed here: 1) the subject to study 2) the sustainability challenge society is 
currently facing 3) the vision for a desirable future, met when the 4SPs are no longer 
violated, and 4) the method of study. The second step, B requires to list practices that affect 
the SPs. During the C step, one must brainstorm possible solutions. Finally, the D step 
prescribes the use of guiding questions to prioritise solutions identified during the C step. The 
whole process may be repeated as development unfolds (Ny et al. 2006). The original process 
is presented in more detail in Appendix G. 
 
The remodelled process comprises of ten phases, as summarised in the diagram above. 

Phase Zero: “Needs Analysis”  
The original ABCD starts with what is referred to as ‘creating a vision’. Our research shows 
that this phase should be preceded by a phase called the ‘Need Analysis’, since 90% of 
survey and interview respondents mentioned that an OCSB should be really clear on the 
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reasons for their existence, on the work they are doing or want to do, and on the needs that 
they fulfil or want to fulfil. This phase is somehow present in the vision phase, but is rather 
implicit. Henrik Ny mentions that the vision phase is also where practitioners ‘agree on the 
object of study’, (Ny et al. 2006, 65). Because we envisioned the creation of a process that 
would not need the input of trained facilitators it seemed important to make some steps 
explicit by creating new phases. 
 
Among other things, it is believed by practitioners that it is important to be clear on what the 
needs are, what OCSBs want to do about it, and if they are the best tool for it before being 
clear on the purpose of their OCSB (Respondents 24, 25 and 36). Furthermore these 
reflections can reduce competition between OCSBs and other institutions (Respondent 6), if 
they realise that they are not the best tool to meet the need. 
 
It is for this purpose, based on input from our research, that we designed the ‘needs analysis’, 
presented as a series of questions:  
 
• What need(s) does the OCSB want to contribute to satisfying? 

o Tip: use Max-Neef’s (1991) human needs a reference point. 
• If anything, what is out there that is meeting this/these need(s)? 
• If anything exits, how can OCSBs complement or fulfil this/these needs differently, 

while still being meaningful? 
• How can this/these need(s) be met by OCSBs? 
• Is an OCSB the best way to meet this/these need(s)? 
• What would be the benefit of OCSBs and for whom or what? 

 
We advise pre-existing OCSBs as well as aspiring OCSBs alike to perform a needs analysis. 
In the event that the conclusion of this analysis is that an organisation, such as an OCSB, is 
redundant because there is something out there better fulfilling the need(s), organisations 
should not be afraid to redirect their efforts. Organisations, including multinationals such as 
the IMF, have had to change directions due to shifts in the context in which they were 
evolving (IMF n.d.). 
 

Phase One: “The Vision and Understanding the System” 
The first formal step in the ABCD process is the creation of a vision of the organisation 
within a sustainable future to work towards. Included in this is the concept of the needs 
analysis that was drawn out into a separate point in Phase Zero in order to make it explicit in 
a printed context without facilitation.  
 
The ABCD’s visioning process requires the organisation to understand what drives them, 
what their core purposes and ideologies are, and where this could lead in the future. This is 
all to be presented within the boundaries of the four sustainability principles in order to 
ensure sustainability is taken into account. 
 
This process builds on that by adding specifics for OCSBs within the core ideology and 
envisioned future (Collins and Porras 1994). Our research drew out a series of 403 guidelines 
and recommendations from literature, interviews and surveys, which were collected under 
themes. Three of these themes were considered to be more consistent with the core intent of 
what OCSBs exist to achieve, i.e. the success level, whereas others were considered to be 
more appropriate as guidelines to reach this success. These themes emerged from our 
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guidelines as being the only themes shared by all the OCSBs we encountered in literature, 
surveys and interviews. The three central themes, herein referred to as pillars, are to be 
considered catalysts for visioning. In the creation of a vision, these three words or phrases 
must be central to the thought process in understanding an OCSB’s core purpose and 
ideology, as well as where it sees itself in a sustainable future. If these are not taken into 
account in some way, the resulting vision is not that of an OCSB.  
 
The three pillars of OCSBs, and their justifications, follow: 
 
Seeds and Other Natural Resources:   
 
• Seeds: as explained in Appendix A, OCSBs around the world have different reasons for 

existing, ranging from multiplying seeds to making (heirloom) seed available to everyone 
(Respondent 38), conserving seed diversity (Respondent 3), doing research, and using 
seed diversity to make local agriculture more resilient and sustainable (Respondent 5), 
helping people out of poverty with the commerce of seeds (The Development Fund 
2011), for religious purpose (Respondent 38), to allow for benefit and risk sharing in 
themes of crisis (Vernooy 2013). But what we saw is that seeds are at the very core of 
what every action, project or initiative that OCSBs around the world are taking.  

 
• Water and soil conservation: all OCSBs we encountered in the literature, surveys and 

interviews have projects, or at a least ideas, on how to conserve water and soil from 
degradation; this comes from the rationale that having the best equipment and machinery 
does not make sense if the soil is depleted and degraded or if there is not water, or that 
this water is polluted (Respondent 1). All the OCSBs we interviewed had permaculture or 
biodynamic agriculture at the core of their activities: IMAP in Guatemala is an OCSB but 
is also a institute for permaculture.    

 
Networks and Cooperation: no OCSB is an island. Networking and cooperation are in the 
nature of OCSBs and even in the definition of what they are. All OCSBs we encountered in 
the literature, surveys, and interviews, were rooted in their community and society at large. 
Fostering, creating, and nursing networks and cooperation is at the core of the work of 
OCSBs. Networks and cooperation are necessary for OCSBs to work, strive and even survive 
(Respondent 4). Moreover, amongst other things, creating and fostering these networks and 
cooperation are a way to place pressure on political systems to change laws and policy 
(Delafoulhouze 2012), to exchange and spread knowledge and research on seeds (Respondent 
2), to conserve seed by making sure that many people are using them (The Development 
Fund 2011), and to help more and more people attain food sovereignty (Shrestha et al. 2010).  
 
Awareness and Education:  all OCSBs we encountered in the literature, surveys, and 
interviews had awareness and educational purposes at the core of their activities. On the one 
hand, this purpose derives from their own need to have skilful people managing the seed 
bank, handling and planting seeds for the OCSB (Respondent 3). On the other hand, 
awareness and education are on OCSBs’ agenda, among other reasons, because OCSBs aim 
to spread and protect traditional knowledge on seeds (Shrestha et al. 2010). OCSBs are 
working on the sharing of knowledge and expertise on how to best handle seeds or on the 
characteristics of different seeds (Shrestha et al. 2010). OCSBs might organise different fairs 
and work with schools to create awareness around how important seed diversity is for 
society, to try to change consumption and production patterns, to teach how seeds are at the 
core of crop diversity loss (The Development Fund 2011; Respondent 7). 
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Phase Two: “Current Reality Analysis” 
This whole phase remains unchanged from the ABCD process, as we received no advice or 
guidelines on this aspect in our descriptive phase, we assume that it accurately reflected the 
need of OCSBs. (See Appendix G, page 76) 
 

Phase Three: “Standard and Compelling Measures” 
Keeping the vision and the results from the current reality analysis in mind, the next step of 
the ABCD is to come up with measures to operationalise the vision. Henrik Ny mentions that 
this phase is about “developing a list of possible solutions and investments (brainstorming)” 
(Ny et al. 2006, 65), though does not specify what kind of measures these might be. In 
practice the ABCD often focuses on brainstorming ‘compelling measures’ (Robèrt et al. 
2010). Looking at the literature on how to run OCSBs, our research highlighted the fact that 
80% of this literature almost never looks for ‘compelling measures’, sometimes they just look 
for what we call ‘standard measures’, but to select approaches to these that are more 
strategic. 
 
This section sets out to make a distinction between "compelling measures" as 
measures/actions that help the organization move towards socio-ecological sustainability, 
while "standard measures" are measures which help the organization move towards the 
organizational vision. To make more explicit what Ny calls “developing a list of possible 
solutions and investments (brainstorming)” and to show that it is not only about coming up 
with ‘compelling actions’ we decided to clarify that this phase is about coming up with 
‘Standard and Compelling measures’. 
 
‘Compelling measures’ are often actions needed to bring change(s) or to solve/tackle 
complex issues such as sustainability, lack of awareness, inadequate legislation and so on. 
‘Standard measures’ are named as such because they need to be done for organisation to 
work; they can be quite repetitive and will probably always be done in the same way, using 
the same tools. These kinds of measures are likely to be connected to the technical aspects of 
running OCSBs, for example with seed management.  
 
Still there are different ‘standard measures’ available to perform the same action, function or 
fulfil the same need. Whereas coming up with ‘compelling measures’ focuses on 
brainstorming actions, coming up with ‘standard measures’ can also include new approaches 
to these day-to-day activities. For organisations such as OCSBs to be strategic, it is necessary 
to look at different ways to do something and then pick, for example, the most suited or cost 
efficient option. Moreover it came up in our research that for OCSBs to be successful they 
should be innovative (Respondents 1 and 3). It is therefore beneficial to sometimes question 
‘standard measures’ and to take inspiration from the field of ‘compelling measures’ for this 
standard action, as there might be new ways to do them as the need may have changed with 
time. 
 

Phase Four: “Prioritisation and Selection” 
The ABCD mentions that all the brainstormed measures have to be prioritised to ensure that 
only the most strategic ones, leading towards the vision or the goal, will be selected (Ny et al. 
2006). Compelling measures must be prioritised to ensure the most strategic ones are selected 
to lead, in this case, OCSBs towards sustainability (in accordance with the SPs), whereas 
standard measures are selected to ensure that OCSBs move toward their organisational goals. 
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Both types of measures should be prioritised to ensure that the organisation moves toward 
both aspects of the vision. 
 
The output of this phase for the measures remains unchanged from the ABCD process and 
consists of a set of prioritised actions that have been chosen to tackle a problem. The output 
of this phase is a selection of actions, tools etc. chosen to fulfil a specific function. Once 
compelling and standard actions have been grouped into categories, they can then be 
prioritised. To select measures to make OCSBs more sustainable one must ask, at a 
minimum, the following three questions about each action: 
 

• “Does the action lead in the right direction”  
• “Does it provide a flexible platform for future actions?”  
• “Does this action provide adequate return on investment?” 

(Holmberg and Robèrt 2000) 
 
These three prioritisation questions can be broken into sub-questions relating directly to the 
three pillars of OCSBs. For example, aspects of daily management involve the selection of 
actions that need to align with the vision within the 4SPs. A way to make this more explicit 
for each of the pillars of OCSBs within that vision could be as follows: 
 

• “Does the action lead in the right direction toward the creation of awareness and 
education of the biosphere and biodiversity?” 

• “Does the action lead toward the creation of networks and cooperation?”, or; 
• “Does this action provide adequate return on investment with regard to natural 

resources and seed production?” 
 
Advice and guidelines for how to undertake actions in literature were more specific than the 
three prioritisation questions presented within the ABCD process (Respondents 3 and 4; 
Mujaju et al. n.d.). As the process is designed to be read as a handbook as opposed to 
facilitated, this concept was carried over so that a variety of questions that can be asked, 
which have a more specific bearing on the type of action being prioritised. The pillar of 
Seeds and Other Natural Resources can be broken down into sub-categories of prioritisation. 
For example, one of these would be ensuring the quality of the seed collected: 
 
 

 

Figure 4. Example use of prioritisation within the ‘Solutions from Below’ process (Finneseth 
2010; Kew n.d.; Inter Aide 2009a; Stone 2002). 

TARGETING AND COLLECTING

SEED CLEANING

DRYING

VIABILITY TESTING

PACKAGING AND STORAGE

CHARACTERISATION, MAINTENANCE, 
AND DISTRIBUTION FOR USE AND/OR 

REPRODUCTION

MANAGING THE 
INFORMATION IN 

ALL PHASES

ASSURING THE 
QUALITY OF THE 

SEED IN ALL 
PHASES
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This type of flow can be used as a checklist to ensure that the quality of seed is accounted for 
at all levels, meaning that the specific actions chosen for these reflect the 4SPs as well as the 
pillar for Seeds and Other Natural Resources. As an aid to each of the steps in this phase, 
guidelines can be produced. For example, our research made it clear that when OCSBs ‘target 
seeds’ that are to be incorporated in the OCSBs they should meet the following selection 
criteria:  
 
• Seed taken into OCSBs should have, for example, the following physical qualities:  

- Cleanliness of the seeds  
- Integrity of grain  
- Uniformity of seeds  
- Absence of weed seeds, other species or other varieties (HDRA 2005; Respondent 

2) 
 

• Seed taken into OCSBs should have, for example, the following intrinsic qualities11:  
- Have high nutritional values  
- Have yield stability 
- Have a good taste 
- Have good cooking qualities (HDRA 2005; Respondent 2) 

 
• Do people in the community actually want this seed in the OCSB? (Respondents 3 and 4)  
 
Actions should be graded using a prioritisation matrix, and the ones with the higher scores 
will be selected (for an example, see Appendix I). In this example the seed or seeds with the 
higher scores will go into the seed bank. This has been presented as an example, and deeper 
analysis of the potential prioritisation guidance that OCSBs could follow for ‘compelling’ 
and ‘standard measures’ is a topic for further research. 
 
It is important to have the right people in the room during this phase. The phrase ‘right 
people’ implies people that have the knowledge, experience, time to go over the different 
measures that were brainstormed in the previous phase, and evaluate every single one them 
with their knowledge and/or expertise. In some cases, when it is not possible to know if an 
action will work or can work, intuition can be used as a second resource to prioritise or elect 
measures (Respondents 1 and 4). 
 
Getting ‘right people’ often requires looking at the community in which the OCSB is rooted 
for people having the knowledge and or experience needed (Respondents 1 and 4). If it was 
still evident that the ‘right people’ were still missing we advised to go and look outside the 
community, for example in other OCSBs or NGOs. 
 

Phase Five: “Strategic Action Plan” 
Although follow-through on implementation of the prioritised actions that result from the 
ABCD process is implied, we decided to make the next phases more explicit. Once the 
actions have been prioritised and classified as short, medium or long term, the actions can be 
analysed in more detail. The ABCD process mentions that for each action, at least the 

                                                
11 The intrinsic quality of the seed is the set of criteria that are not observable directly on the seed lot, or difficult to identify 
(FAO 1999). 
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following must be considered: scheduling, budget, responsibility, and indicators (Moen and 
Norman n.d.; Robèrt et al. 2010). There was an overlap between the guidelines and 
recommendations we received during the research and what is included in the ABCD, for 
these four criteria. For this reason we did not add any input and we felt that the ABCD covers 
what is needed by OCSBs.  
 
Based on content analysis and on the input of 6 of our interviewees and 18 of our surveys we 
decided to add the following guidance:  
 

• Resources: the ABCD includes this but focuses on: “does this action need any 
external expertise?”, “Are any of the other actions a prerequisite?” We added the 
following question, “What knowledge, infrastructure, space, time and/or people do 
we need to perform this action or use this tool?” 

 
• Tools: Tools can be anything ranging from physical instruments, devices, and 

machines, to tools that can support any level above, whether to facilitate the 
accomplishment of actions, to understand how to be more strategic, etc. We include 
the following question: “What tools do we need?” (e.g. sun or dryer to dry seeds.) 

 
The ABCD formally ends with this phase, but it is an iterative process and the ABCD implies 
four more phases that we made explicit as a result of our research findings. This was done to 
make use of this process easier for non-FSSD practitioners. 
 

Phases Six through Nine: “Implementing”, “Monitoring”, “Evaluating/Auditing”, and 
“Incorporating the Evaluation”  
These steps were drawn out of the ABCD process to make them more explicit for OCSBs 
around the world that might not have access to the facilitators guiding them through the 
process.  
 
A process, by definition, begins and ends according to the completion of the task, with an 
example being the creation of a strategic action plan. The creation of an action plan in itself is 
not enough, as it is ineffective without a proper implementation plan (Fixsen et al. 2005; Pink 
Elephant 2005; Robèrt et al. 2010). That is why an implementation phase was drawn out 
from the ABCD, since literature and experts such as Lewis and Mulvany (1997) recommend 
CSBs in general to have implementation strategies for establishing and maintaining seed 
banks.  
 
Monitoring is a fundamental component of a process. Without monitoring, one would not be 
able to assess the adequacy, quality, or importance of any process or implementation; the key 
for future improvement and development (Robèrt et al. 2010; Sailor n.d.; Shapiro n.d.). 
Literature and interview respondents implied that is one of the most recurring gaps that 
OCSBs faced when it came to running them strategically (Pionetti 2012; The Development 
Fund 2011).  
 
Auditing can be understood as a review of performance, progress, or conduct of any group or 
organisation. Auditing allows people to understand if they are focusing on the right areas and 
the extent to which the processes are being implemented successfully (Raffa 2003; Robèrt et 
al. 2010). Experts and literature mention the importance of evaluation to enhancement and 
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stimulate the work done by OCSBs, as it provides inputs to strengthen the methodological 
approach of OCSBs and provides critical feedback (Pionetti 2012; Worede 2011). 
 
Monitoring and auditing is only effective when what you learn from OCSBs’ performance is 
incorporated into how the OCSB is run. Once it is known what is wrong, what works, what 
could be improved, and so on, it is time to take action to address the findings (Easton 1953; 
Easton 1965a; Easton 1965b). 
 

3.4 Evaluation Phase: Testing the Prototype 

This section is concerned with the testing the usability and applicability of our prototype. To 
do this we sent our prototype (See Appendix H) together with a feedback survey (See 
Appendix J) to 30 experts and practitioners with whom we had been in contact during our 
surveys and interviews. We received six replies: three from practitioners and three from 
experts, from five different continents.   
 
Perceived weaknesses of the prototype: 

• The process contains many terms that would not be familiar to many members of the 
group. Examples include BHAGs, PESTEL, the hedgehog concept, the house diagram, 
The Natural Step and even SWOT for some. (Respondents 4 and 13) 

• The process requires some analysis and planning skills and would not be helpful for 
those unskilled in strategic planning. (Respondent 4)  

• The process is missing out on the specifics that someone involved with a seed bank 
would need to think about. Questions that they should ask such as: “Do members pay or 
is it open to the public?”, “How do you vet for quality seed?” “I think what you have 
presented would be helpful for any community based organisation to look at, but If I was 
starting a Community Seed Bank I would want more of the specifics, what have other 
groups learned works or not.” (Respondent 38)  

• One respondent also mentioned that this process could be easily edited for application to 
almost any community-based development action (microfinance, cooperatives, women’s 
groups, etc.)12 (Respondent 16)  

• The measures phase is not very clear at defining exactly what measures are. “It was not 
until stage four (with examples raised) that I begin to understand the intended meaning 
of measures.” (Respondent 16)     

• The prioritisation and selection phase could be more specific. (Respondent 29) 

• The process is “overly normative (too many ‘must dos’)” and specific. (Respondent 13) 
 
Perceived strengths of the prototype: 

• Some respondents mentioned that they would share this process. (Respondent 16) 

                                                
12 The respondent implied that this was a weakness, but could be seen as a strength for adapting to other community projects. 
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• The strength of the process is that it includes the four sustainability principles that would 
otherwise only be included if a group identified them in their own vision. This may help 
groups to think more sustainably. (Respondent 4) 

• The major problems that lead to the mismanagement of community seed banks are taken 
into consideration, so the chances of success are greater than failure. (Respondent 17)    

• This process is well designed in ways that help organised community seed banks to fish 
out their weaknesses, threats, strengths and opportunities; which could lead to setting 
down better strategies and good mechanisms for reliable solutions. (Respondents 16 and 
17)  

• Helps bottom-up management and with training can help OCSBs to be more sustainable. 
(Respondent 17) 

• By laying the essential groundwork that this prototype emphasises, the chances of 
sustainability for community seed bank operations should be improved. (Respondent 16)    

• The process may help to highlight the challenges but apart from suggesting 
brainstorming solutions does not give advice on how to deal with those challenges, 
unless their challenges are directly due to a lack of strategic planning.13 (Respondent 4) 

• Taking the approach of looking at a planning process makes a lot of sense given the wide 
variety of challenges different groups would face. The challenge for the process is to be 
useful to people with a diversity of experience, ranging from none to lots, in strategic 
planning. (Respondent 4) 

 
Taking this feedback into account, we have summarised some of our recommendations and 
the recommendation of our respondents on how to make the ‘Solutions from Below’ process 
more applicable and useful: 

• The process should mention more specific tools; without explaining how to use them it is 
easier for people to get an overview of the process without getting stuck in detail. 
(Respondents 4 and 13) 

• The process should make clear who your public is and what skills they should have. 
(Respondent 4)  

• The process needs someone to facilitate the strategic planning process, both during the 
initial analysis phases and for future monitoring, evaluating and feedback phases. 
(Respondent 4) 

• The process should give guidance on how to get access to appropriate information about 
tools and processes. This might help make up for this lack of detail without making the 
process overly complex. (Respondent 4) 

• The process should put more emphasis on the issues of incorporating sustainable 
practices into OCSBs, perhaps with some guidelines to help measure and evaluate the 
sustainability of OCSBs. (Respondent 4)  

• The process should be more circular. (Respondent 4) 

                                                
13 We include this as a positive evaluation as helping OCSBs realise their lack of strategic planning was what we set out to 
achieve. 
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• The process should consider how to include community and the different backgrounds of 
people active in OCSBs. (Respondent 4)  

• Each organised community seed bank should add to this the model according to its own 
specificities. (Respondent 29) 

• The process should include additional seed bank examples/references that would help 
strengthen the relevance of the prototype. (Respondents 16 and 13) 

• The process should differentiate between pre-existing and new OCSBs, and provide 
advice/guidelines that cater to each specific type. (Respondent 13) 
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4 Discussion 

4.1 Descriptive Phase 

From the descriptive phase we learned that the lack of strategic management was one of the 
main challenges and that it is a leverage point to tackle other recurring challenges of OCSBs. 
Moreover from the content analysis we conducted, it became clear that there is no literature 
available on how to strategically run OCSBs. 
  
There was little discrepancy in the data we received from practitioners, experts and literature; 
the methods we used, and the country of origin of the respondents had little impact on the 
types. There were only a few exceptions to this; experts and literature would focus more on 
technical challenges at the organisational level, while OCSB members would insist more on 
the challenges that belong under the international level. Furthermore, when looking at the 
gaps between current resources available to OCSB members and how OCSBs are currently 
being managed, it stood out that literature only mentions in 64% of the documents we looked 
at the importance of having system perspective while 91% of the surveys and interviews 
respondents claimed to find having a system perspective important and claimed having it.  
 
Nonetheless, from our interviews we concluded that OCSB members have different views on 
the purpose of OCSBs than experts; one of the experts we interviewed even mentioned that 
he did not see any particular reason for the existence of OCSBs since there are national seed 
banks conserving seeds, further claiming that he did not take into account that OCSBs have 
different purposes than conserving seed (see Appendix A).   
 
Some of our respondents did not recognise some of the threats that OCSBs face, for example 
the challenge of having restrictive genetic transfer laws. This might be due to the fact that not 
many of the respondents we talked to seemed to have a full system perspective. Another 
point we would like to mention is that we had to look at a broad range of documents available 
on how to strategically run OCSBs, and could not focus on one kind of document, since they 
were so few documents. Moreover, we looked for information in Italian, Dutch, Spanish, 
English, and French; it might be interesting to look for information in other languages such as 
Portuguese, since Brazil seems to have a significant amount of OCSBs.   
 

4.2 Prescriptive Phase 

At the end of our descriptive phase we identified a clear need for guidance on how to 
strategically run OCSBs. Because of the different contexts in which OCSBs around the world 
are evolving and their specificities, a set of actions, or recommendations would not be 
appropriate. This is why the choice was made to create a process – the ‘Solutions from 
Below’ process – to help OCSBs find their own solutions.  
 
We see this process as a foundation for experts and members of OCSBs to build on. We 
intended to design this process so it could be used by OCSBs around the world while keeping 
in mind that the context of OCSBs can be very different and that no two OCSBs are the 
same. We hope that this process will make OCSBs work more strategically and sustainably 
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while empowering them to face their main challenges. It is only through use that the 
usefulness and applicability of this process will be proven adequate or not.    
 
We built the process by modifying the ABCD. Everything we included in this modified 
ABCD is based on the guidelines and recommendations from both practitioners and the 
experts. Just as in the descriptive phase, there was little discrepancy in the answers that 
practitioners, experts and literature gave us. The methods we used, and the country of origins 
of the respondents had little impact on the types of recommendations and guidelines given. 
 
Nevertheless, we have two comments on these results. One is that although there was little 
discrepancy in the results, experts and literature would give us recommendations on the 
financial and technical aspects of running an OCSB while practitioners would rarely do so. 
This reflects the fact that experts and literature would view these aspects as major challenges 
while practitioners would portray them as more relative, saying that if you have an engaged 
community you can get hold of the resources (Respondent 4). 
 
Finally, we have to mention that we had too many guidelines and recommendations to fit the 
format of the prototype and that we did not use all this input since there was an overlap 
between this guidance and the content of the ABCD. 
 
 

4.3 Evaluation Phase 

The main lesson we learned from the evaluation phase is that the ‘Solutions from Below’ 
process, in the eventuality that it is used, could be useful for OCSBs to understand their 
strengths, weaknesses, opportunities and threats and plan to tackle them. Moreover, it would 
probably be successful at integrating sustainability in the core of OCSBs. But from the 
feedback we received, we understood that this process would need to be tested in the field 
and be less generic, in order to be fully useful and applicable, and needs to include more 
explicit examples linked to OCSBs. 
 
The ‘Solutions from Below’ process was updated based on further reflection and group 
discussion. This was undertaken after the evaluation phase in which experts evaluated a 
version of the process. We added these changes to make the proposed process clearer. None 
of these changes had a connection with the feedback we received during the evaluation 
phase, they were mostly meant to make the distinction between the original ABCD and the 
‘Solutions from Below’ prototype more explicit.  
 
Although the updating of the handbook is outside of our research scope, here are some initial 
thoughts on how to incorporate the feedback on our proposed process: first, we should add 
examples that are relevant to OCSBs in the process; second, we should define the jargon used 
in the prototype; third, we should be more clear about the our audience, this process is for 
new and already existing OCSBs. To address the majority of the other comments, we would 
extend the duration of this research to have more opportunities to spend time with experts 
and OCSBs, maybe even on the field, to understand their ways of working and realities 
better.  
 
In this phase we discovered some disparity between the responses of those who work directly 
with seed banks and experts who are somewhat removed from their activities. Experts had a 
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different view on what was important to OCSBs to those involved with them directly, and as 
we only had six replies via email, we were unable to go deeper into these responses and get 
to the bottom of from where these differences arose. 
 

4.4 Validity 

Two key concepts that are mentioned in any textbook on research methods are ‘validity’ and 
‘reliability’. Validity is usually divided into internal and external validity. The purpose of 
internal validity is the answer to the following question: to what extent can the conclusion of 
a study be considered as representing the investigated objects? (Eslhof 2008). While using 
qualitative research methods, bias can occur that puts the internal validity under pressure. 
There is a risk that the established perceptions differ from the actual nature of the observed 
phenomenon (Eslhof 2008). This is often due to the lack of a systematic analysis of the 
acquired data, but also in first instance to the lack of systematic data collection (Yin 2009). 
To increase the internal validity of the research we made sure we collected and analysed data 
in a systematic, consistent and accurate manner. 
 
External validity concerns the question: are the findings valid for the research universe for 
which the research tries to make a contribution? (Eslhof 2008).  
 
In our research we increased the external validity of the research by selecting: 
  
• literature including different perspectives; 
• case studies from many different countries and cultural contexts; 
• people with different backgrounds, with different jobs and from different countries, in 

order to reflect as much as possible what is happening in the field;  
• and a conceptual framework based on robust scientific research. 

(Baarda et al. 2009) 
 
In the prescriptive phase we increased the external validity of this research by including and 
taking into account the different perspectives and context we encountered in our qualitative 
research. The evaluation phase as such is a way to increase the external validity, and this was 
ensured by selecting a broad range of stakeholders to review our work. Due to the limited 
number of respondents available to us, however, these respondents were the same as those 
interviewed to create the approach. Reliability generally refers to the repeatability of 
investigations. To achieve high reliability of research it is necessary to conduct a systematic 
and consistent data collection and analysis that can be repeated (Jutmann et al. 2007). To 
increase the reliability of this research we explained, step-by-step, how we collected and 
analysed data. 
 

4.4.1 Descriptive Phase 

During this whole descriptive phase we were facing the same main challenges: the amount of 
data we had gathered and the coding of this data. One of our worries was to avoid 
interpretation bias: for this purpose we used a fixed set of questions inspired by, and 
structured according to, the 5LF to inform our surveys, interviews and analysis templates for 
the literature. 
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We saw potential validity threats in this process, the first one being, ‘do we have the same 
understanding of the different levels of the 5LF?’ 
 
• When using the 5LF based templates for analyses of the literature, we sometimes had 

doubts on the coding. (Is it an action or does it aid in the selection of actions or tools? Is it 
an action or tool and vice versa?) 

• In the survey and interviews, did our respondents interpret the questions as we intended? 
Do they see actions as actions and not as tools and so on? 
 

The way we tried to remediate this for the analysis template was to have group discussions 
when we had doubts and to have two people looking at the text using the same template. For 
interviews we always made sure that the respondent would understand the question by asking 
it explicitly or asking if more information was needed when the respondent seemed not to 
fully understand the question. For the survey, we had a space after each question for the 
respondents to give comments and feedback on the questions. 
 
The second challenge is ‘Our scope is worldwide but we were unable to find OCSBs in all 
countries’. 
 
A further inevitability was that we were only able to contact OCSBs that had an internet 
presence. The way we closed this possible gap was by looking as much as possible at the 
literature and by asking for feedback from experts with contacts in those OCSBs. Looking for 
these OCSBs without internet access would have cost us too much time and resources.  
 
The third challenge is ‘Were our interviews neutral?’ The interviews were a key aspect in 
this research to ensure increased validity. During the interviews, we always had the same 
person asking the same questions in the same order, while trying to avoid ‘steering’ the 
respondent. Moreover we made sure to not have leading or subjective questions by having 
our advisor go over them. 
 
The last main threat we were confronted with is ‘Are our findings biased by the use of the 
5LF as a lens?’ 
 
In other words, did we come to these findings as a result of the use of the 5LF? Would the 
emphasis be as strong on some gaps and challenges if we had used another lens? Or would 
we have found different things? The way we tried to remediate this in the template was by 
having specific questions such as ‘Are there things not covered by the 5LF?’ For the survey 
we had sub-questions after each question for people to speak their minds, and at the end we 
had two questions asking them if something was not covered by our questions and what it 
might be. The same was true for the interviews. 
 
At the end of the descriptive phase not only did we know that the lack of strategic 
management was one of the main challenges of OCSBs and a leverage point to solve other 
challenges, we also knew that literature provided few recommendations and guidelines on 
how to actually run OCSBs. This is why we focused on tackling the lack of strategic 
management in OCSBs in the prescriptive phase, by finding ways to run OCSBs more 
strategically. 
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4.4.2 Prescriptive Phase 

In designing the ‘Solutions from Below’ process, we were processing a large amount of data. 
In this case it was the number of recommendations and guidelines we had gathered. The 
validity threats and the methods we used to face them are the same as in the descriptive 
phase. 
 
Other validity issues that the ‘Solutions from Below’ process faces are: “Is this process what 
is needed to make OCSBs more strategic?”, “Where we integrated these recommendations 
and guidelines in the ABCD, was that the right place, the right way to integrate the input we 
got during our research?”, “In other words is this process useful and applicable?”  
 
It is to tackle these validity threats that this thesis includes an evaluation phase in which we 
summarise the feedback we received on the usefulness and applicability of our prototype for 
the ‘Solutions from Below’ process. 
 

4.4.3 Evaluation Phase 

The purpose of this thesis was to create an approach that could be useful and applicable 
worldwide. Even though it is based on recommendations and guidelines from practitioners 
and experts around the world, the fact that we only received six survey responses is a validity 
threat. Moreover, in some cases we did not receive much feedback on the survey itself; 
respondents mentioned lack of time as a barrier. For this process to be valid it needs to be 
tested and approved by more respondents from all over the world. 
 
Another question we asked ourselves is “Did we get to the bottom of the feedback that we 
received?” To make sure we did, we had open questions in our surveys where respondents 
could add any feedback they wanted to. 
 

4.4.4 General Validity 

A concluding threat that we identified during all phases of our research is “Did we suffer 
from researchers’ bias?” 
 

‘A researcher's personal beliefs and values are reflected not only in the choice of 
methodology and interpretation of findings, but also in the choice of a research topic. 
[…] We have our personal beliefs and views about a topic - either in support of one side 
of the argument, or on the social, cultural, political sub-texts that seem to guide the 
development of the argument.’ (Mehra 2002) 

 
The fact that there were three people working on this research, all with different 
backgrounds, served to mitigate this. Nonetheless, we are all middle-class, highly educated, 
Europeans of approximately the same age. One way we tried to address this was through 
presentations of these results to our colleagues; this group is quite diverse in age, years of 
experience, background and country of origin. 
 
Our conclusion is that this process could be a chapter of a manual on how to strategically run 
OCSBs. For this process to be useful and relevant, it needs to be part of a greater scheme that 
gives more specific instructions on how to prioritise, tips on how to start, etc. 
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Although having a worldwide scope was originally a choice, it became an obligation, as we 
could not find enough data from one particular region of the world or even continent. For 
results to be significant it is important to have a certain amount of data; that is another reason 
why we had to look broadly for data. The challenge with collecting data from OCSBs 
worldwide is that it becomes difficult to formulate any results that are valid for all these 
OCSBs around the world. This challenge became quite clear in the prescriptive phase, while 
designing a process that reflects the reality of OCSBs around the world it was complicated to 
build a vision that would fit all or to find prioritisation question that would meaningful to all. 
 

4.5 Questions for Further Research 

During our research it became clear that OCSBs would benefit from: 
 
• What is the sustainability impact of OCSBs: how do OCSBs contribute positively and 

negatively to sustainability? What are the origins of these impacts? How can they be 
amplified or decreased? 
 

If OCSBs are to be used as a tool to help move society towards sustainability, we must be 
able to assess what their impact is and which aspects can positively or negatively contribute 
to sustainable development. Additionally, can some of these aspects be further amplified or 
decreased – depending on whether their impact is negative or positive – in order to accelerate 
the move towards sustainable development. 
 
• More research on monitoring tools for OCSBs: what tools or guidelines could OCSBs use 

to monitor and evaluate the different aspects of running of OCSBs? Without such tools, is 
it hard to know what is going well and what is not, what needs to be better and why? 

 
Many aspects were identified as playing a crucial role in the running of OCSBs. In order for 
members and experts to run OCSBs more efficiently and effectively more tools need to be 
researched and monitored that can increase this efficiency and effectiveness. Further research 
might also look into how these tools aid in understanding what the opportunities and threats 
are and how things could improve. 
 
• Making the same research without using the 5LF, to see if other challenges or gaps in 

literature might become clear. 
 

We are aware that using the 5LF might cause some validity threat, since it helps understand 
and analyse information according to specific levels. It could be interesting to explore which 
further challenges or gaps, if any, may become apparent when using different frameworks or 
no frameworks at all. 
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5 Conclusions 

Q. How could organised community seed banks overcome their challenges strategically 
in order to contribute to a sustainable society? 

 
In order for society to develop and to maintain itself and its current lifestyle, human society 
has placed significant pressure on the socio-ecological system, violating the four 
sustainability principles and leading to unsustainable practices. This in turn has caused 
significant threats not only to human society’s development but also to its very existence.  
 
One of the major challenges we are facing is biodiversity loss. Biodiversity is a key element 
of the biosphere, providing innumerable goods and services that are indispensable to human 
well-being and survival, not only for this generation but all for all generations to come 
(UNDP 2012). One type of biodiversity that has been degraded to a great extent is crop 
diversity. Crop diversity provides people with food and helps contributing to the levelling out 
of the funnel walls by a maximising the different traits of crop diversity and their adaptability 
to different climate, soil, resistance to pest and so on. This, in turn, has the potential to help 
reduce dependency on the petroleum used for chemicals (SP1), reduce the production of 
chemical fertilisers and pesticides (SP2), reduce the dependency on high volumes of water 
(SP3), and better yields facilitate access to food and focus efforts at a community level (SP4). 
 
One of the only tools available to tackle this crop diversity loss is OCSBs. Our research made 
clear that OCSBs are facing challenges preventing them from reaching their full potential at 
conserving seeds an reaching their other goals, additionally these challenges are sometimes 
even posing threats to their very existence. One of the main challenges of OCSBs is the lack 
of strategic management, not only is it one of the most recurring challenges of OCSBs it is 
also a leverage point to tackle other challenges OCSBs are facing.  
 
After having undertaken a content analysis of the literature available on how to run OCSBs 
strategically we understood that literature does not offer guidance on how to meet the ‘lack of 
strategic management’ challenge OCSBs are facing. This is why we tried to find an approach 
that could bridge that gap in the literature. 
 
Looking at the challenges of OCSBs and at the guidelines and recommendations we received 
from experts, OCSBs member, and literature, we understood that OCSBs are deeply 
anchored in their own context and that there are not two OCSBs the same. Our conclusion 
therefore was that for OCSBs to strategically overcome their challenges, members would 
need to find their own strategic guidelines, actions, tools, etc. to tackle the challenges specific 
to their own context. This is why we designed what we considered to be the first steps of a 
process that will allow OCSBs to find their own solutions for their own challenges. 
 
With the ‘Solutions from Below’ process we hope to lay the foundation to help OCSB 
members and experts find ways run them in a more strategic way and to find solutions for 
their most recurring challenges. This could in turn increase OCSBs’ capacity to scale up, to 
be more efficient and effective, and to successfully work together with other types of seed 
bank so they can together leverage the importance of crop diversity and finally move 
communities and society towards sustainability. 
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Appendices 

Appendix A: An analysis of CSBs Purposes 

The following list is a conglomerate of all the case studies we encountered during our 
research. The conclusion is that OCSB exist for different reasons, they fulfil several 
functions, as follows:   
 
• Protect and spread of traditional knowledge (The Development Fund 2011) by: 

o Sharing knowledge and expertise (Shrestha et al. 2010)  
! Among other things the knowledge can be used for the reinstatement of 

seeds 
o working in school and adding to the curriculum (The Development Fund 2011) 
o Documenting this knowledge (The Development Fund 2011) 

 
• Allow for benefit and risk sharing (The Development Fund 2011) 

o OCSB increases crop and variety management which forms an insurance/backup  
in response to crisis/disaster/shortage (Mujaju et al. n.d.; PACE n.d.; The 
Development Fund 2011; Vernooy 2013) 
 

• Participation in political decision-making, ensuring the rights to save, use, exchange and 
sell seeds (Delafoulhouze 2012; The Development Fund 2011)  

o Once you have OCSBs, it facilitates seed swaps (Vernooy 2013) 
o Community seed banks can help farmers to organize themselves and put pressure 

on the political sphere for different reasons (Delafoulhouze 2012) 
 

• Guarantee seed and food sovereignty by improving the availability and accessibility of 
modern and/or traditional variety (The Development Fund 2011), because OCSB are: 

o Make sure that seeds are recovered, sectioned, conserved, managed, researched, 
recorded, distributed and multiplied (Respondent 38) 

o Offering seeds at low costs, when cheaper than conventional (Shrestha et al. 2010) 
o Supporting nutritional security, making sure that the nutritive element of a healthy 

diet can be grown (Green Foundation n.d.; Stone 2002) 
o Offering seeds where the market doesn’t fulfil the need 

 
• Banking for the future:  

o Savings, security and seeds, In most countries, the formal seed system does not 
meet the needs of farmers either in terms of quantity (e.g. in Bangladesh, it 
constitutes only about 20 %) (The Development Fund 2011) 

o Increasing interest in growing food rather than buying 'commercial food'. 
(Respondent 2) 

o Offering seeds that are adapted to the local context and resistance to some pests 
and disease (Worede 2011). Moreover they adapted to climatic and environmental 
conditions. (Respondent 33) 

o Often seed banks are far away, don’t have many seeds, or not supposed to supply 
communities, that is why many communities start their own community seed 
bank. (Delafoulhouze 2012) 
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o Promoting seed multiplication of participatory plant breeding varieties (Shrestha 
et al. 2010)  

o Offering seeds at lower costs than the commercial sector (Vernooy 2013) 
! Modern varieties are increasingly replacing traditional ones. They are 

expensive for small-scale farmers and hence inaccessible (The 
Development Fund 2011) 

o Helping particular groups to obtain seeds like poor/marginalized/women/farmers 
(The Development Fund 2011; Shrestha et al. 2010; Vernooy 2013)  

o Facilitating the distribution of seeds, OCSBs assist the spreading of seeds through 
local networks based on family and clan relations and other community ties 
(Stone 2002) 

o Making sure that the seed are quality seeds by controlling them (Vernooy 2013), 
by doing seed selection, and treating, storing seeds in a proper way  

o Institutionalization of seed saving, in some country people don’t have the 
resources needed to save seeds like they used to because of things like lack of 
land and the pressure to sell all of your harvest (Mujaju et al. n.d) 

o Making exchanges of seeds possible (Rengalakshmi n.d.; Vernooy 2013) 
o Access to seed of farmer’s choice (Mujaju et al. n.d) 
o Shortening the normal process of the formal seed system, which in some cases, 

passes through several actors before it gets to the farmer. This causes uncertainty 
concerning seed quality and timely availability and price (Van Mele n.d.) 
 

• As part of a the culture, for religious rituals:   
o When seeds are exchanged, knowledge and stories related to agriculture are being 

exchanged and religious rituals occur (Respondent 38) 
 

• Source of revenue and helps saving resources, because OCBS are:  
o Helping farmers to market their seeds and thereby helping them to 

complement/create farmer’s revenues (Inter Aide n.d; The Development Fund 
2011)  

o Helping farmers to conserve seeds and sell them when the market is better (The 
Development Fund 2011) 

o Helping farmers to have their own sees and not buy them (Respondent 2) 
! Hybrid seeds when replanted do give that much, not the case with natives 

seeds, so you don’t need to buy again and again. (Schwaller 2013). 
! OCSBs helps farmers to conserve seeds longer (Inter Aide 2009). 

o Helping people for example in times of economic crisis, to save money by 
growing their own food and they need seed for that (Respondents 1, 3 and 7). 

o Helping farmers to increase yields (because of more adapted seeds) (Inter Aide 
2009). 
 

• Conservation and Restoration (The Development Fund 2011; Mujaju et al. n.d.; (Vernooy 
2013). 

o Allowing for conservation and restoration mainly trough utilization (Mujaju et al. 
n.d). 

o Conserving local varieties including heirloom and rare varieties (food, fodder, 
herbs and medicines, religious (Delafoulhouze 2012). 

o Platform for community-based biodiversity management (Vernooy 2013). 
o Link in situ and ex situ conservation (Vernooy 2013). 
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• As a tool to organise to the community  
o Helping to empower the community (The Development Fund 2011) 
o Workingon gender equality (SIMAS 2012) 
o Often community seed are the begin for many changes, some OCBS started to 

start for example schools and hospitals (Delafoulhouze 2012). 
 

• Contribute to green or ecological agriculture (Vernooy 2013) 
o It is not rare for community seed banks to train and support exchanges of know 

how between farmers on how to do sustainable agriculture, promoting for 
example permaculture (Respondent 2). 

o They help meet the demand for bio-seed (Delafoulhouze 2012). 
 

• Platform/Research centre (Vernooy 2013) 
o To educate people on:  

! Plant breeding and seed saving. (Respondent 33) 
! How to eat better. (Respondent 2) 
! How to do agriculture (sometime in an alternative way i.e. permaculture): 

• Can function as a local information centre for ‘organic inputs like 
manures, pest and disease management  formulations and to 
provide market linkage for organic produce’ (Green Foundation 
n.d.) 

• Farmers' capacity building in producing desired seed of specific 
crop cultivars; (Mujaju et al. n.d) 

• farmer training in the modalities and rudiments of seed production 
(Mujaju et al. n.d) 

o Collect information on seeds and there characteristics (Respondents 3 and 5) 
o Test the adaptability of seed to different contexts (Respondents 2 and 5). 
o Introduce new types of seeds fitting the context (Respondent 3). 
o Share agricultural biodiversity knowledge and expertise (Vernooy 2013). 
o exchange of germplasm, information, innovations and technologies between and 

among farmers, extension agents and researchers (Mujaju et al. n.d). 
o establishment of linkages with national seed systems (Mujaju et al. n.d). 
o Help farmers domesticate wild plants and breed crops from outside the area to be 

suitable for local cultivation (HDRA 2005). 
o Empower the community towards the conservation, use and marketing of seeds. 

Farmers often visit the seed bank for technical advice, small loans, training and 
business advice (The Development Fund 2011). 

o Helping farmers carrying out research on the characteristics of their own seeds. 
 

Our research made it clear that OCBS often exist for more than one of these reasons, but 
most of them only focus on some of them. 
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Appendix B: Seed Bank Typologies 

Table 4. A comparison of the different types of community seed banks. 

 

Table 5. The impact of type of community seed bank and seed activity of the conservation of 
FVs. 
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Table 1.  A comparison of the different types of community seed bank

Type of seed bank Rationale Antecedents and
institutional actors

Dominant
type of seed

Physical
quality of seed

Seed security Equity of access Economic
sustainability

De facto community seed
bank

Seed security/
production

Traditional;  indigenous
institution

FVs Variable Good but under
threat

Somewhat limited
access for poorer,
women and ethnic
groups

Good

Community seed
exchange
- traditional seed fairs

- seed shows/competitions

Seed security/
production
Improve seed
exchange
mechanisms

Traditional;  indigenous
institution
New;  NGO/community

FVs

FVs

Variable

Variable

Good

Good

Majority have access

Idem

Good

Good if it can be
self-financed

Organised seed banks
- multiplying FVs

- multiplying ex situ seed

- multiplying MVs

- relief seed

Seed
multiplication/
conservation
Seed conservation

Seed
multiplication

Survival

New;  NGO/grass roots
group/community
partnership
New;  scientist/NGO/
community partnership
New;  Scientist/farmers
group partnership

New, NGO

FVs

FVs

MVs

MVs

Potentially
improved

Idem

Idem

Idem

Improved

Improved

Improved

Improved

Access for all?

Idem

Mainly benefits
participating
farmers

Poorest benefit
most?

Good if it can be
self-financed

?

?

Poor

Seed savers’ network Conservation NGO FVs Good Good Good Good

Ceremonial seed banks Religious Traditional;  indigenous
institution

FVs Good Good but under
threat

Controlled by
community leaders

Good
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Table 2.  The impact of type of community seed bank and seed activity on the conservation of FVs

Seed activity /
Type of community

seed bank

Activities that potentially maintain FVs Activities that potentially erode FVs

Conservation of
FVs

Conservation
with ‘natural’
development

Conservation and
development

through
utilisation

Development of
FVs

Development of
MVs

Provision of relief
seed

Dissemination of
modern

commercial
varieties

De facto seed banks + ++ ++ - -- n/a ---

Community seed
exchange

+ ++ ++ - -- n/a ---

Organised seed banks

-multiplying FVs

-multiplying ex situ
seed

-multiplying MVs

-relief seed

+

+++

n/a

n/a

++

+

n/a

n/a

++

+

n/a

n/a

-

n/a

n/a

n/a

n/a

n/a

---

n/a

n/a

n/a

n/a

---

n/a

n/a

---

---

Seed Saver networks +++ ++ ++ - n/a n/a n/a

Ceremonial seed
banks

++ +++ n/a n/a n/a n/a n/a

Key: Greater conservation of FVs   +++ ++ + - -- ---   greater erosion of FVs
n/a  Not applicable
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Appendix C: Content Analysis Template 

Document title: 
Author(s): 
Description of author(s): 
Date: 
Country: 
Document type: 

System level:   
• Does it mention that there is a clear understanding of what an OCSB is and why it is important 

(and by whom)? 
• Does it mention that there is an understanding of the importance of seeds (and by whom)? 
• Does it mention challenges and/or opportunities of OCSBs? 
• Does it provide a clear understanding of the socio-ecological system? 

Success level: 
• Is there a vision of success, if yes what is it and what does it imply? 
• Does it mention principles or guidelines that should be taken, if yes what are they? 
• With what are these principles/guidelines/visions linked (the overall management, keeping seeds, 

storing seeds, the financial aspects, everything, etc…) 
• Are there lessons learned? 

Strategic level: 
• Are there guidelines, principles, etc on how to prioritise? 
• Are there guidelines, principles, etc on how to start a successful OCSB? 
• Are there lessons learned? 

Actions level: 
• What are the actions taken/recommended to run an OCSB successfully? 
• Are these actions linked to the success or strategic levels? 
• Are there lesson learned? 

Tool level: 
• What are the tools used/recommended to run an OCSB successfully? 
• Are these tools linked to the success or strategic levels? 
• Are there lesson learned? 

General impression 

What is core in this document? 

What is missing? 

Does it mention community engagement, where does it fit within the 5LF? 

What is present in this document that is not part of the 5LF structure? 
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Appendix D: Descriptive Phase Interview Questions 

1.     What do you define as a community seed bank? 
a. Is this definition usually shared by all members of - or everyone working in the seed bank? 

 
2.     What does ‘a successful community seed bank’ mean for you? 

a. Is this vision usually shared by all members of - or everyone working in the seed bank? 
b. What ensures that a community seed bank is successful? 
c. What hinders the success community seed banks? 

 
3.     What aspects are included in running organised community seed banks?  
(Decision making, organisational) 

a. Looking at these aspects, what are challenges and their origins? 
b. Other challenges   
c. How can challenges be overcome? 

 
4.     PESTEL: ex: is there something going on in the political sphere (locally, regionally and 
internationally) that might - or is already - impacting the successful running of community seed 
banks? 

a. How to overcome the challenges posed by these spheres and make better use of what they 
offer or have to offer? 

 
5.     Who are the Stakeholders for seed banks and what is their relationship with seed banks? 

a. What are their roles? 
b. Who is helping, who is hindering the successful running of the seed bank? 
c. How to overcome the challenges posed by stakeholders and make better use of what they 

offer or have to offer? 
 
6.     Are there other aspects enhancing or obstructing the successful running of community seed 
banks? 
 
7.     What is the role of community engagement in the running of community seed banks? 

a. What is successful community engagement? 
b. What is usually the role of the community in running community seed banks?  
c. If not run by the community, by whom are they usually run? And what is their role and the 

role of the community? 
 
8.     Community members of community seed banks fully understand what community seed banks 
are? 

a. Community members usually understand what the role of seed banks is for themselves and 
for the whole community? 

b. Community members usually understand the role of seed banks from a world perspective? 
 
9.     Is it –or has it been- a challenge to engage communities? 

a. Why yes or no? 
b. How did you achieve successful community engagement (if no, what was the challenge?) 

 
Concluding questions 
 

• What are the 3 most important questions that people that want to start a community seeds 
banks should ask themselves, what is your advice? 

• Is there anything more you would like to add that you think is important and we haven’t 
covered? 
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Appendix E: Descriptive Phase Survey Questions 

General Questions and Definitions 
 
1.     What is your role relative to community seed banks, and where do your expertise lie? 
(Open question) 
 
2.     How would you define what a community seed bank is? (Open question) 
 
3.     In your experience, community seed banks are co-run by the community. (“co-run” 
refers to the daily activities in running a community seed bank and the overall run of the 
community seed bank) (Always, Often, Sometimes, Rarely, Never, Don’t know) 

 

i. If you have any comments or would like to expand on the above question, please use 
the space below. (Open question) 

 
4.     In general, who runs seed banks, what is their role, and what is the role of the 
community? (Open question) 
 
5.     All persons involved in community seed banks understand what it is. (Strongly agree, 
Agree, Neutral, Disagree, Strongly disagree, Don’t know) 
 

i. If you have any comments or would like to expand on the above question, please use 
the space below. (Open question) 

 
6.     All persons involved understand what role a community seed bank plays and/or can play 
in their daily lives/professional activities. (eg. Members, staff…) (Strongly agree, Agree, 
Neutral, Disagree, Strongly disagree, Don’t know) 
 

i. If you have any comments or would like to expand on the above question, please use 
the space below. (Open question) 

 
7.     All persons involved understand the role that community seed banks play and/or can 
play in the community as a whole. (eg. Members, staff…) (Strongly agree, Agree, Neutral, 
Disagree, Strongly disagree, Don’t know) 
 

i. If you have any comments or would like to expand on the above question, please use 
the space below. (Open question) 

 
8.     All persons involved understand the role community seed banks play from a global 
perspective. (eg. Members, staff…) (Strongly agree, Agree, Neutral, Disagree, Strongly 
disagree, Don’t know) 
 

i. If you have any comments or would like to expand on the above question, please use 
the space below. (Open question) 

 
 
Participation and Management 
 
9.     Community seed banks have a clear definition/vision of what a successful community 
seed bank looks like. (does the community seed bank have a clear purpose and values and 
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does it have a clear vision on how it should be run effectively?) (Strongly agree, Agree, 
Neutral, Disagree, Strongly disagree, Don’t know) 
 

i. (If applicable) Why is this definition/vision clear, and what could make it more clear? 
(Open question) 

ii. (If applicable) How many people involved in community seed banks are aware of this 
definition/vision? (Everyone, The majority, Around half, A minory, No one, Don’t 
know) 

iii. If you have any comments or would like to expand on the above questions, please use 
the space below. (Open question) 

 
10.  Community seed banks have strategies and/or guidelines on how to run it effectively. 
(Strongly agree, Agree, Neutral, Disagree, Strongly disagree, Don’t know) 

 

i. (If applicable) Give some examples of these strategies and/or guidelines. (Open 
question) 

ii. (If applicable) Generally, how many people involved in the community seed bank are 
aware of these strategies and/or guidelines on how to run the seed bank effectively? 
(Everyone, The majority, Around half, A minory, No one, Don’t know) 

iii. (If applicable) Community seed banks follow these strategies and/or guidelines on 
how to run the seed bank effectively. (Always, Often, Sometimes, Rarely, Never, 
Don’t know) 

iv. If you have any comments about, or would like to expand on, the above questions, 
please use the space below. (Open question) 

 
11.  How many people involved in community seed banks actively take part in running it? 
(Everyone, The majority, Around half, A minory, No one, Don’t know) 
 

i. If you have any comments or would like to expand on the above question, please use 
the space below. (Open question) 

 
12.  Actions taken to run community seed banks are established according to strategies and/or 
guidelines on how to effectively run it. (Strongly agree, Agree, Neutral, Disagree, Strongly 
disagree, Don’t know) 

 

i. (If applicable) If not based on strategies and guidelines, how are actions generally 
selected? (Open question) 

 
13.  What tools, if any, are used in the running of community seed banks? (Open question) 
 

i. (If applicable) These tools are chosen based on the strategies and guidelines on how 
to effectively run a community seed bank. (Strongly agree, Agree, Neutral, Disagree, 
Strongly disagree, Don’t know) 

ii. (If applicable) If not based on strategies and guidelines, how are tools selected? (Open 
question) 

 
 
Challenges of Running a Community Seed Bank 
 
14.  Running a community seed bank presents challenges: (Strongly agree, Agree, Neutral, 
Disagree, Strongly disagree, Don’t know) 
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i. (If applicable) Of these challenges, what are the three most problematic? (Open 
question) 

ii. (If applicable) What are the origins of these challenges? (Open question) 
iii. (If applicable) How, if at all, do community seed banks try to address these 

challenges? (Open question) 
iv. (If applicable) What lessons have been learned about what works and what does not 

in resolving these challenges? (Open question) 
 
15.  What challenges do community seed banks face that are caused by the outside world? (In 
the political, legal, environmental, social, technological, economic sphere) (Open question) 
 

i. (If applicable) How do community seed banks try to address these challenges? (Open 
question) 

ii. (If applicable) What lessons have been learned about what works and what does not 
in resolving these challenges? (Open question) 

 
16.  What is going on in the outside world that could help community seed banks to be 
successful? (In the political, legal, environmental, social, technological, economic sphere) 
(Open question) 

 

i. (If applicable) How do community seed banks try to take advantage of this? (Open 
question) 

 
 
Engaging the Community 
 
17.  Engaging the community in a seed bank project is a challenge. (Strongly agree, Agree, 
Neutral, Disagree, Strongly disagree, Don’t know) 
 

i. (If applicable) What is challenging about engaging the community and why? (Open 
question) 

ii. (If applicable) How, if at all, do community seed banks try to respond to these 
challenges? (Open question) 

iii. (If applicable) What are the lessons learned about what works and what does not 
when it comes to engaging the community? (Open question) 

 
 
Final Questions 
 
18.  What are three tips you would give to a community that would like to establish a 
community seed bank? (Open question) 
 

19.  What questions should this community ask itself when trying to establish a community 
seed bank? (Open question) 
 

20.  Do you have any other ideas/views on the challenges and their origins that community 
seed banks are facing? (Open question) 
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Appendix F: List of Sources for Content Analysis 

Table 6. List of sources for content analysis. 

Title Author Date Location In-text reference 

Community Seed Bank – a Policy 
Paper  Green Foundation n.d. Global (Green 

Foundation n.d.) 

Community Seed Saving Emma Stone 2002 Solomon 
Islands (Stone 2002) 

Farmer Seed Saving  HDRA 2005 Global (HDRA 2005) 

Farmseed Putting farmers at the 
heart of the seed system 

Paul Van Mele
  n.d. Bangladesh (Van Mele n.d.) 

Setting up a community seed bank PACE n.d. Ethiopia (PACE n.d.) 

Conservation, selection and 
access to quality seeds Inter Aide 2009 Ethiopia (Inter Aide 

2009b) 

Community Seed Banks for Semi-
arid Agriculture in Zimbabwe 

Mujaju, C. 
Zinhanga, F. 
Rusike, E. 

n.d. Zimbabwe (Mujaju et al. 
n.d.) 

Institutionalizing Traditional 
Seed Exchange Networks through 
Community Seed Banks in 
Kollihills, India  

Raj Rengalakshmi, 
T. Boopathy D. 
Dhanapal, E.D.I. 
Oliver King 

n.d. India (Rengalakshmi 
et al. n.d.) 

Seed Collection Cleaning, Saving 
and Storage   Paul Massey n.d. Hawaii (Massey n.d.) 

The importance of the storage to 
keep good quality seeds  Inter Aide n.d. Malawi (Inter Aide n.d.) 

Management of a seed bank. 
Trainings for the leaders of the 
groups  

Inter Aide  2009 Malawi (Inter Aide 
2009a) 

The Design of Seed Banks Kew n.d. Global (Kew n.d.) 

Report on the implementation of 
community seed banks 

Trust for 
Community 
Outreach and 
Education 

2012 Africa, Brazil (TCOE 2012) 

Collecting, Processing and 
Storing Locally  

Goulburn Broken 
Indigenous 
Seedbank and 
North East 
Community 
Seedbank 

2004 Australia 

(Goulburn 
Broken 

Indigenous 
Seedbank and 

North East 
Community 

Seedbank 2004) 

Successful community-based seed 
production strategies 
  

Sentimela, P. S.; 
Monyo, E.; 
Bäzinger, M.  

2004 Sub-Saharan 
Africa 

(Sentimela et al. 
2004) 

Training farmers to regain 
traditional seed  SIBAT n.d. Philippines (SIBAT n.d.) 
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In-Situ Conservation of Agro 
biodiversity and Forest Genetic 
Resources 

Regmi, B.; Subedi, 
A.; Adhikari, A. R.; 
Ganeshaiah, K. N.; 
Uma Shaanker, R.; 
Shrestha, P. 

n.d. Nepal (Regmi et al. 
n.d.) 

Establishing a community seed 
supply system: community seed 
bank complexes in Africa 

Melaku Worede 2011 Africa (Worede 2011) 

Contributions d'expériences 
brésiliennes au développement 
des organisations collectives de 
gestion de la biodiversité cultivée 
en France.  

Manuel 
Delafoulhouze  2012 France and 

Brazil 
(Delafoulhouze 

2012) 

De grano en grano se llena el silo 
Guía para organizar los Bancos 
Comunitarios de Semillas   

Plan Internacional 
Nicaragua 2011 Nicaragua 

(Plan 
Internacional 

Nicaragua 2011) 

Strategic Plan 

Regenerations 
International 
Botanical Garden 
(RIBG) 

2012 Global (RIGB 2012) 

Cooperativa social banco 
semillas pallisa.   DRIP 2010 Uganda (DRIP 2010) 

Agriculteurs et banquiers – 
Banques de semences 
communautaires  

Deutsche 
Gesellschaft für 
technische 
Zusammenarbeit 

n.d. Equador, Peru 
and Zimbawe. 

(Deutsche 
Gesellschaft für 

technische 
Zusammenarbeit 

n.d.) 

Diverse production systems: 
Local management of plant 
genetic resources 

Bhuwon Sthapit
  2008 Gobal (Sthapit 2008) 

Gestion et échange de données 
des banques de semences – 
méthodes en vigueur et 
possibilités d’avenir  

Samara / Kew  2009 Global (Kew 2009) 

Améliorer l’identification, la 
manutention et la préservation 
des graines à « conservation 
difficile » Atelier de consultation 

Government of 
Burkina Faso and 
Kew  

2006 Burkina Faso 
(Government of 

Burkina Faso 
and Kew 2006) 

Strategic Plan Document Paul Massey 2012 United States (Massey 2012) 

The Principle of Community Seed 
Banking: A Guide to Germ Plasm 
Conservation, Restoration and 
Utilisation in Marginalised 
Communities of Southern Africa
  

Zinanga F.; Kasasa, 
P.; Mbozi, H.; 
Munzura-Chawira, 
A.; Chakanda, R. 
  

2009 Zimbabwe (Zinanga et al. 
2009) 
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Appendix G: The ABCD Process 

Phase 1: The Vision (Step A) 
 
Why? The vision is important because it creates a shared understanding of what the organisation 

is and what it sees its role being in a sustainable society. Having a clear and well defined 
vision allows us to backcast and see the gap between that future and where we stand now. 
This provides motivation and momentum for the organisation to move towards its 
sustainable future. 
 

What? The vision comprises of two components, the core ideology and the envisioned future, 
framed by the Four Sustainability Principles. The core ideology is to be discovered, not 
created and is concrete and unchanging. It is made up of the Core Purpose (the 
organisation’s reason for being) and the Core Values (the organisation’s character and 
personability, what it has close to its heart) (Collins and Porras 1994). The envisioned 
future is to be imagined and is fluid and free to evolve. This is made up of a series of the 
three or so BHAGs (Big Hairy Audatious Goals), each being extremely ambitious and 
with a time frame of 10-30 years. These should also be measurable and definite. The 
vivid description is a story of the organisation written in the present tense from the 
perspectoive of its place in a future sustainable society. 
 

How? This vision should be shared by all members of an organisation, and as such, it should be 
co-created. This means that as many employees and shareholders as possible should be 
involved int he process. One possible way to do this is through a World-Café or similar 
workshop format, where guiding questions are provided that are designed to draw out 
creativity and inspire first the core ideology within the 4SPs. Participants should be asked 
questions such as “What did the founder of the organisation intend?” In order to out the 
core purpose and “no matter what business we are in, we are ...”. For the values it is 
important to note that core values are not what the organisation does but rather what it 
holds dear and how does it do what it does. For the envisioned future, participants are 
asked the following three questions: “What are we passionate about?”; What can we be 
the best in the world at?”; “What drives our economic engine?” (Collins and Porras 1994) 
The answers to these questions can paint a picture of the future and allow a series of 
BHAGs to be created. These can be extremely abitions and nearly impossible, but must 
be achievable. The BHAGs can then be used to create the vivid description wherein 
participants are asked to imagine themselves as a journalist in the future, working for the 
organisation and writing about its success. 

 
 
Phase 2: The Current Reality (Step B) 
 
Why? Establishing where the organisation stands at present it a fundamental component of its 

ability to backcast from its vision and identify the gaps in between. Doing so also allows 
the organisation to see how it fits into society and identity who depends on them, and 
who they depend on, as well as exploring how they contribute, or don’t contribute, to 
misalignment with the sustainability principles. 
 

What? The final output of the current reality, or “baseline analysis”, is a smmary of the internal 
strengths and weaknesses and the external opportunities and threats that it faces. The 
external analys is comprised of a stakeholder analysis to map the organisation’s 
networks, as well as a PESTEL (described below) in order to analyse potential external 
impacts (Walsh 2005). 
 

How? Often, the starting point can be the internal analysis comprised of an operational analysis 
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of inputs (both environmental and social), outputs, waste and management structure in 
relation to the four SPs. Once completed, this can inform an SP analysis, where a 
misalignment with the four SPs are identified. The external analysis can begin with the 
stakeholder analysis of people or organizations who either help or hinder the organisation 
on its way toward its vision. A PESTEL analysis can be used to explore explore the 
Political, Economic, Social, Technological, Environmental and Legal factors external to 
the organisation who affect its ability to reach its vision (Havergal and Edmonstone 
1999; Rogers 1999).  
 

 
Phase 3: Compelling Actions (Step C) 
 
Why? The creation of the compelling actions is the first step towards creating a strategic action 

plan and to capitalise on the creative tension built during the first two stages. It also 
allows the organisation to explore its potential in a judgement free and creative 
environment, hopefully inspiring employees and creating further momentum. 
 

What? The final result of this stage is a long list of compelling actions that align with the vision 
and have been categorised into groups. 
 

How? There are many ways to facilitate this process and this is simply one example. Much like 
the visioning workshop, as many employees and stakeholders are gathered as possible 
and participate in a brainstorming session. This session can be guided by a series of 
questions designed to ensure that the organisation’s vision within the 4SPs is kept in 
mind. Note , however that the ideas are not to be refused or judged, the intent is that 
participants are encouraged to imagine as widely as they can, and provide as many ideas 
as possible in a set time frame and then to share them with the rest of the group. Sharing 
these ideas can spark inspiration in others, or reduce others’ inhibition on creativity. A 
second round of brainstorming could then occur in small groups and can then be 
increased in size until the whole group participates in one brainstorm. This can be 
repeated until “sufficient” numbers of actions have been produced. These actions are then 
categorised so as to identity duplicate or overlapping ideas so that they can be merged. 
 

 
Phase 4: Prioritisation (Step D) 
 
Why? The complete list of actions previously created is often too large and unfocused to 

effectively work with. Prioritisation allows an organisation to identify the most strategic 
actions to take forward, comprising of both the low hanging fruit and the longer time 
frame actions. 
 

What? The output of this process is a shorter list (the length depends on the orgaisation) of 
strategic actions, grouped into short, medium and long term actions. 
 

How? After the compelling actions have been grouped into categories, they can then be 
prioritised. This involves asking, at a minimum, the following three questions of each 
action: 
 

• “Does the action lead in the right direction” - does this action head towards our 
vision with regard to the 4SPs? If it does not, it is not strategic. 

• “Does provide a flexible platform for future actions?” - can another action build 
upon this action’s success? If not, it could lead to a dead end. 

• “Does this action provide adequate return on investment?” - return on investment 
here could refer to financial, social, environmental or a number of others, so it is 
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important to be specific. For example, total return, or return on initial cost? 
Payback period may be particularly important to bear in mind. 

 
In addition to these questions an organisation can ask questions that are specific to the 
organisation.  
 
One way of selecting actions at this point is to assess their alignment with the 
prioritisation question. For example, assign a number from -2 to +2, where -2 represents 
the least positive response. Questions can also be weighted in importance, and the sum of 
all values will result in a ranked list of actions. The low hanging fruit can then be drawn 
out. 
 

 
Phase 5: Strategic Action Plan 
 
Why? Creating a strategic action plan provides an organisation with both short-term momentum 

(low hanging fruit) and long-term motivation (the medium and long term actions), which 
ultimately provides inspiration for the organisation. Another value of the action plan is 
that it allows the organisation to visualise the timeline and realise which actions have the 
potential to build on one another. In addition, at this stage, it is possible to better 
understand the prioritised actions in more detail, considering such things as indicators 
and resources. 
 

What? The output here is the ultimate deliverable and summary of all previous stages. The 
acition plan isa timeline of actions, clearly displaying their timing, how they connect and 
what resources, indicators, responsibilities are required for each. 
 

How? Once the actions have been prioritised and identified as either short, medium or long 
term, the actions can be analysed in more detail. For each action, at least the following 
must be considered: 
 

• SCHEDULE. Within the labels of short, medium and long term, be more precise. 
When should this measure begin? How long will it take? 

• BUDGET. How much will the initial investment cost? And perhaps, what is the 
estimated payback period? 

• RESPONSIBILITY. Who is accountable for htis actions and its success? 
• RESOURCES. Does this action need any external expertise? Are any of the other 

actions a prerequisite? Ay other resources that are required. 
• INDICATORS. How is this action evaluated to determine its success? 

 
In some organisations, business goals might also be considered. What will achieving this 
action mean for the organisation? It is possible that these form strategic goals which are 
subdivisions of the BHAGs created in Stage 1. Once the actions have been assessed, they 
can be mapped onto a timeline which displays the timeframe and how they build upon 
each other. The action plan completes the process, but there is value in periodically 
revisiting other stages as actions on the action plan are achieved. 

 
 (Robèrt et al. 2010; University of Kansas 2013; 

Schmidt 2009; Prevention by Design 2006) 
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Appendix H: “Solutions from Below” – Phases Six 
through Nine 

This appendix elaborates on the final four phases of the ‘Solutions from Below’ process. The 
most up-to-date version of the prototype can be found at the following address: 

https://dl.dropboxusercontent.com/u/49633907/Solutions_from_Below-handbook.pdf 
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Phase Six: “Implementing” 
A process, by definition, begins and ends according to the completion of the task, with an example 
being the creation of a strategic action plan. The creation of an action plan in itself is not enough, as it 
is ineffective without (Robèrt et al. 2010).  
 
A process can be categorised under three types: 
 

1. Main Processes: these are processes that produce value. Main processes also serve as a frame 
for other processes. 

2. Steering Processes: these, as suggested by the name, guide the process in a particular 
direction and can be used to change direction as well as accelerate its implementation or slow 
it down. 

3. Support Processes: these are the remaining processes. They add value by assisting members, 
volunteers, and employees of an organisation by, for example, helping them steer a 
production process or purchasing process. 

(Robèrt et al. 2010) 
 
A process is well-defined when one can answer the following questions: 

• What is the purpose of the process? 
• What is required in order for the process to start? 
• What should the process deliver and what are the delivery conditions? 
• Where does the process begin and end? How is it related to other processes?  

(Robèrt et al. 2010) 
 

Phase Seven: “Monitoring” 
Without monitoring, one would not be able to assess the adequacy, quality or importance of any 
process or implementation; the key for future improvement and development. Through monitoring, 
one can gauge if the organisation is moving towards the achievement of its strategic goals and vision 
(Robèrt et al. 2010).  
 
In order to monitor successfully, one must develop indicators that are based on the vision of success 
(Robèrt et al. 2010). After the monitoring phase, one should be able to answer the following 
questions: 
 

• Are we achieving our goals? 
• Are we getting closer to our vision? 
• Are we meeting the principles of, for example, adequate seed management? 

(Robèrt et al. 2010) 
 
Indicators are a key aspect of monitoring, and are tools to better understand the results in the 
monitoring phase. They can fall under three categories, namely: 
 

1. Indicators that show levels of use and relative figures. (E.g. germination % for the validity 
testing.) 

2. Indicators in the form of absolute figures. (E.g. how much seeds we save and compare that 
with the amount of seed we planned to save.) 

3. Indicators that show whether or not the goal has been achieved. (E.g. according to our 
survey, people are content with how the OCSB works. A strategic life cycle assessment can 
be used to measure social sustainability.) 

 
Monitoring should be done continuously to gain maximum benefit, and reporting should be done side 
by side in order to support decision-making processes. In some cases there may be the need for 
further research and analysis (Robèrt et al. 2010). 
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Phase Eight: “Evaluating/Auditing” 
Auditing can be understood as a review of performance, progress, or conduct of any group or 
organisation. Auditing allows people to understand if they are focusing on the right areas and the 
extent to which the processes are being implemented successfully (Robèrt et al. 2010). 
The auditing phase attempts to answer the questions below: 
 

• Is the organisation doing the right things? Is it focusing on the right activities and moving 
closer to its vision? 

• Is the organisation doing the right things in the right way? Is it effectively implementing 
prioritised activities and processes? 

 
An inevitable part of auditing is the comparison taking place between a given auditing object, 
whereby a specific aspect of the organisation is being analysed, and an auditing criterion which 
constitutes a reference point to conduct analysis. These auditing criteria are in the first place the 
vision, the strategic plan, and the methodology of planning success. Other auditing criterion can be 
different labels or certifications (Robèrt et al. 2010). 
 
Once the subject of auditing has been established, the next task is to search for the necessary and 
relevant information to ensure consistency between the auditing object and the auditing criteria. 
 
This can be done by: 
 

• Auditing documents: strategic plan, strategic documents, process description, etc. 
examined against auditing criteria. 

• Auditing processes: the implementation of a process is examined against auditing 
criteria. 

• Auditing specific situations: projects, deliveries, orders, etc. examined against auditing 
criteria. 

 
The results from this process will then ideally inform future decisions, the strategic plan and any 
planned measures (Robèrt et al. 2010). 
 

Phase Nine: “Incorporating the Evaluation” 
Monitoring and auditing is only effective when what you learn from their performance is incorporated 
into how the OCSB is run. Once it is known what is wrong, what works, what could be improved, and 
so on, it is time to take action to address the findings (Easton 1953; Easton 1965a; Easton 1965b).  
 
Incorporating the results of the monitoring and auditing phases can have a variety of outcomes. It can 
mean that some tools or actions are being approved, for example as being efficient, or helping the 
OCSB to reach its goals. It can also mean that some tools or actions should be replaced or modified. 
Other consequences can be that the monitoring and auditing processes themselves are not adequate, or 
that the vision has been achieved and should be changed (Pionetti 2011; Worede 2011).   
 
This process is iterative: brainstorming, prioritising, creation of an action plan, implementation, 
monitoring, evaluating, and, if needed, incorporating changes and repeating the process again. 
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Appendix I: Example Prioritisation Matrix 

In this appendix we present an example of a prioritisation matrix used to prioritise actions for 
a municipality in their strategic planning process. Actions are prioritised by assigning grades 
for each of the prioritisation questions asked. The higher the number, the more that action 
aligns with the prioritisation question, and as the numbers are added up, the action with the 
highest score is considered to be most strategic. 
 
 

 
 

(Dejean et al. 2012) 
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Appendix K: Evaluation Survey Questions 

1. What is your understanding of the process prototype? What are its strengths and 
weaknesses in terms of:  

a. Usability  
b. Helpfulness 

 
2. Does it help organised community seed banks to identify their weaknesses and what is 

threatening them?  
 

3. Does it help organised community seed banks  to identify their strengths and what can 
be opportunities for them?  

 
4. Do you think this process prototype can help organised community seed banks to:  

a. Work more strategically?  
i. If yes, how?  

b. Face their main challenges?   
i. If yes, how?  

c. Be more sustainable?  
i. If yes, how? 

 
5. What do you feel is missing in this process prototype?  

 
6. Is there anything else that you would like to comment on or contribute to that we 

haven’t covered in these questions.
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