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1
INTRODUCTION

The United Nation’s 2030 Agenda for Sustainable Development, adopted in 2015, defines
17 Sustainability Development Goals (SDGs) for environmental, economic and social
development 1.

One of the critical sectors in the SDGs is Agriculture (Kanter et al., 2016) as explicitly
stated in SDG 2: “End hunger, achieve food security and nutrition, and promote sustain-
able agriculture”. With respect to promoting sustainable agriculture, SDG 2 emphasizes
the importance of empowerment of smallholder farmers in developing countries (Terlau
et al., 2019).

One of the essential conditions for sustainable agriculture is participation of not just
smallholder farmers but also other actors (Munier, 2005) as recognised in the SDGs (Kan-
ter et al., 2016; UN Environment, 2019). As actors’ decisions and actions are affected by
and affect other actors in agricultural production and supply chains (APSCs) (Matheis
and Herzig, 2019), all actors need to be involved to achieve this goal. Although not ex-
plicitly stated in the SDG 2, participation is an implicit requirement for SDG 2.4 and 2.C
to acquire sustainable food production systems (i.e. increasing productivity while main-
taining the ecosystem) and market conditions (i.e. sustainable markets, access to market
information, and dealing with price volatility) 2.

To support participation of actors in APSCs in their pursual of sustainable agricul-
ture, the UN has introduced the collaborative framework for food systems transforma-
tion (UN Environment, 2019). The framework consists of four actions: 1) food system
champions identification; 2) food systems assessment; 3) multi-stakeholder dialogue
and action facilitation; and, 4) strengthen institutional capacity for food systems gov-
ernance (UN Environment, 2019). The last two actions are the focus of this thesis.

Several recent programmes of sustainable agriculture in developing countries have
tried to implement the collaborative framework for food systems transformation (UN
Environment, 2019). However, most current programmes, e.g. the programme of im-
proving farmers nutrition in Kenya and financial support for SMEs in the agricultural

1https://sustainabledevelopment.un.org/sdgs (accessed on 7 May 2020)
2https://sustainabledevelopment.un.org/sdg2 (accessed on 7 May 2020)

1



1

2 1. INTRODUCTION

sector in three African countries (Mozambique, Rwanda, and Kenya), followed a top-
down approach with little participation by smallholder farmers and other actors in AP-
SCs.

This top-down approach that is also widely used in the previous programmes of sus-
tainable agriculture in developing countries, such as Good Agricultural Practices (GAP),
Integrated Pest Management (IPM), Agroforestry, and Marine Protection, faces many
challenges. Local actors are most often considered to be passive entities whom are en-
couraged to implement solutions designed by project initiators (e.g. governments, uni-
versities, NGOs). Most often, this approach results in the reluctance of smallholder farm-
ers to implement the solutions provided, due to the fact that although they focus on
improving the economic position of smallholder farmers (e.g. related to production,
market, financial), they are often less compatible with factors related to local context
(e.g. specific situations, local formal and informal institutions) (Espinoza-Tenorio et al.,
2015; Unnevehr, 2015).

Some programmes in developing countries, however, reported in (UN Environment,
2019) have followed a participation approach, such as sustainable food system policy-
making in Senegal and the Zambian Food Change Lab. In these programmes, small-
holder farmers are given space to identify their specific challenges and design solutions
by themselves. These results are very promising, providing new insights on new forms of
support required for sustainable development. However, these programmes focused on
actors that are connected horizontally in the chain. Whereas, in food systems, actors are
also connected vertically (e.g. linking local, national and international market players)
in the chains in which power imbalance is inherent.

This thesis focuses on the participation of actors in the chains connected not only
horizontally but also vertically. Participation of these actors is crucial to enable sustain-
able change in current practice in APSCs. However, as most actors of APSCs in develop-
ing countries are small actors who do not recognize the opportunity to change, empow-
erment is crucial to enable them to participate in pursuing sustainable APSCs.

Motivated by this situation, this thesis focuses on empowering agricultural chain ac-
tors (connected vertically and horizontally) to participate in pursual of sustainable AP-
SCs.

This thesis focuses on multiple APSCs in Indonesia in which actors are connected
vertically and horizontally as case studies for this thesis.

Agriculture is an important component of Indonesia’s economy, in 2019, making up
13% of its GDP 3, and the largest source of employment 4. However, like many other
developing countries in Asia, e.g. Vietnam, Myanmar, Cambodia, Nepal, Bangladesh,
India, Indonesia has a large number of smallholder farmers. In fact, 93% of farmers in
Indonesia are smallholder farmers 5 whom cultivate land (on average) 0.6 Ha 6. These
smallholder farmers (with on average 5 to 6 household members) live in poverty with an

3www.bps.go.id/dynamictable/2015/05/06/828/-seri-2010-distribusi-pdb-triwulanan-atas-dasar-harga-
berlaku-menurut-lapangan-usaha-persen-2014-2020.html (Accessed on 23 May 2020)

4www.bps.go.id/statictable/2009/04/16/970/penduduk-15-tahun-ke-atas-yang-bekerja-menurut-lapangan-
pekerjaan-utama-1986—2019.html (Accessed on 23 May 2020).

5http://www.fao.org/3/i8881en/I8881EN.pdf (Accessed on 23 May 2020).
6http://www.fao.org/family-farming/data-sources/dataportrait/farm-size/en/ (Accessed on 23 May 2020)
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average annual income of USD 1,967 despite other sources of income 7.
In APSCs, smallholder farmers in Indonesia very much depend on local traders (who

connect farmers to markets) not only to market their products but also for funding for
their farming activities. Most of their products are sold by local traders to traditional
markets. Quality is often not the leading determinant for these markets.

As in many other developing countries, in Indonesia, many top-down programmes
have been established to improve smallholder farmers’ income and position in the chains
by, e.g. government, universities, NGOs, donors. Most programmes have focused on
improving product quality and facilitating smallholder farmers (in groups) to acquire
access to markets directly (without local traders), in particular to modern markets (e.g.
supermarkets, export markets) (Abdulsamad et al., 2015; Maden et al., 2014; van Der
Laan et al., 2016a,b). However, most programmes have had limited effect on the posi-
tion of smallholder farmers (Abdulsamad et al., 2015; van Der Laan et al., 2016a,b). Lack
of capacity of smallholder farmers to implement the initiatives (designed by programme
initiators) and lack of coordination between them are the main reasons for this limited
effect (Abdulsamad et al., 2015; van Der Laan et al., 2016a,b).

This thesis proposes a different approach to the design of a programme: empower-
ment of agricultural chain actors is the main goal from the start, providing a means for
actors in APSCs to change their own position and situation together. The actors on which
this thesis primarily focuses are smallholder farmers and local traders.

1.1. RESEARCH OBJECTIVE
This thesis has the objective to develop an approach to empower agricultural chain ac-
tors to pursue sustainable agricultural production and supply chains.

This objective is translated into the main research question: “Can agricultural chain
actors (connected vertically and horizontally) in Indonesia be empowered to pursue
sustainable agricultural production and supply chains?”.

The main research question is addressed in the following 4 sub-questions:

1. Which factors contribute to the participation of agricultural chain actors in pur-
suing sustainable agricultural production and supply chains in developing coun-
tries?

2. Considering these factors, can an approach to empower agricultural chain actors
be designed?

3. Can the designed empowerment approach be implemented to improve vertical
relations between agricultural chain actors in Indonesia? With which effects?

4. Can the designed empowerment approach be implemented to improve horizontal
relations of agricultural chain actors in Indonesia? With which effects?

1.2. RESEARCH PHILOSOPHY, METHOD AND ETHICS
This research is Research through Design (RtD) combined with Action Research, more
specifically, Participatory Action Research (PAR).
7http://www.fao.org/3/i8881en/I8881EN.pdf (Accessed on 23 May 2020)
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Research through Design, firstly introduced by (Frayling, 1993), is a research ap-
proach that follows the designerly ways of thinking and acting to acquire a better under-
standing of complex situations (to develop knowledge) (Godin and Zahedi, 2014; Stap-
pers and Giaccardi, 2017; Zimmerman et al., 2007, 2010). RtD is characterised by the
cycle of artefact creation (physical/non-physical), exploration of the use of an artefact
with potential users, and reflection on this experience. The artefacts themselves play
an essential role in knowledge development (Godin and Zahedi, 2014; Stappers and Gi-
accardi, 2017; Zimmerman et al., 2007, 2010). First, artefacts are designed to fulfil re-
quirements based on initial knowledge and situation analysis (Stappers and Giaccardi,
2017; Zimmerman et al., 2007). Second, (verbal and non-verbal) communication be-
tween researchers and potential users during exploration of the use of these artefacts
and reflections thereafter, increases understanding of the requirements and potential
design space (Stappers and Giaccardi, 2017; Zimmerman et al., 2007). The focus of RtD
is on knowledge development through design (e.g. essential factors, framework, model
for designing specific situations) (Godin and Zahedi, 2014; Stappers and Giaccardi, 2017;
Zimmerman et al., 2007, 2010).

Action research, firstly introduced by (Lewin, 1946), is a research approach that fo-
cuses on the implementation of solutions (based on situation analysis and initial knowl-
edge) to not only enable changes in society but also develop knowledge through the cycle
of planning, action, observation and reflection activities (Burns, 2005; Greenwood and
Levin, 2006; Greenwood et al., 1993; Kidd and Kral, 2005; Minkler, 2000; O’Brien, 1998).
Participatory action research (PAR), is one of the forms of action research characterised
by sharing power between researchers and participants in the decision-making process
to determine solutions for changes (Greenwood et al., 1993; Kidd and Kral, 2005; Min-
kler, 2000). Therefore, PAR leads to empowerment of participants (Baum et al., 2006;
Kidd and Kral, 2005; Minkler, 2000).

Based on the explanation above, there is a similarity between RtD and PAR (i.e. de-
veloping knowledge through continues action and reflection) (Stappers and Giaccardi,
2017). However, in RtD, an artefact(s) is an essential research element that does not al-
ways exist in PAR. The other difference is the action in PAR focuses on the changes in
participants’ situations, while RtD focuses on experiments to answer research questions
that, do not necessarily directly affect participants.

In this research, the principles of RtD are followed to address the challenge of em-
powering agricultural chain actors (connected vertically and horizontally) to pursue sus-
tainable APSCs through the design of an empowerment approach (a non-physical arte-
fact). Meanwhile, the principles of PAR are followed to implement the designed ap-
proach with the agricultural chain actors, more specifically, with smallholder farmers
and local traders. The reflection from the process and the effect of the approach im-
plementation are performed to develop knowledge that can be useful to design further
programmes of empowering agricultural chain actors to pursue sustainable APSCs.

With respect to the research paradigm, many characteristics of RtD and PAR over-
lap with the constructivism-interpretivism paradigm (Greenwood and Levin, 2006; Jo-
hannesson and Perjons, 2014; Ponterotto, 2005; Sanders, 2008; Stappers and Giaccardi,
2017; Tekin and Kotaman, 2013): 1) the multiple perspectives to interpret the reality are
recognised; 2) reality is co-constructed through interactions between researchers and
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participants; and, 3) there are intense interactions between researchers and research
participants. However, in RtD and PAR, knowledge is developed through continuous ac-
tion and reflection activities (Stappers and Giaccardi, 2017).

Research instruments used in this research are: 1) literature review to understand
factors that should be taken into account in designing the empowerment approach;
2) semi-structured interviews to understand the local context of potential case studies;
and, 3) case studies to implement the empowerment approach. Quantitative and quali-
tative methods are used to analyse the results.

With respect to research ethics, activities performed in this research have followed
the research ethics that involve human as participants ruled by TU Delft Human Re-
search Ethics (HRE). The committee of TU Delft HRE has approved the ethics of this
research.

1.3. RESEARCH SCOPE
The APSCs on which this research focuses on are Indonesian horticultural supply chains,
focussing on relations between actors who are connected, both vertically and horizon-
tally. For the vertical relationships, this thesis focuses on the relationships between farm-
ers and local traders. For the horizontal relationships, this thesis focuses on the relation-
ships between farmers in a farmer organisation, more specifically in a group of farmer
groups. The case studies are located in a horticultural production centre in Indonesia:
the Bandung District, West Java (discussed in more detail in Chapter 5).

1.4. THESIS OUTLINE
This thesis consists of eight chapters. The outline of this thesis is provided in the Figure
1.1

Chapter 2 discusses three basic concepts that provide the foundation of this the-
sis: 1) agricultural production and supply chains in developing countries; 2) empow-
erment; and, 3) co-creation. This chapter also positions the research on which this the-
sis is based with respect to the literature and identifies the knowledge gap this thesis
addresses, namely that a different empowerment approach (that focuses on improving
actors’ common understanding of situations, designing solutions by actors themselves,
and implementing the solutions through working together) is needed to increase actors’
participation in APSCs in developing countries to acquire sustainable development.

Chapter 3 addresses the first research question. This chapter proposes a framework
for the analysis of sustainable agricultural production and supply chains in developing
countries. Then, based on this framework, 49 programmes for sustainable APSC devel-
opment reported in the literature, are analysed. This chapter shows that, in addition to
environmental, economic and governance factors, social factors of empowerment and
engagement are of importance for pursual of sustainable APSCs.

Chapter 4 addresses the second research question, proposing a novel approach to
empowerment: the COCREATE approach. COCREATE is designed to empower agricul-
tural chain actors (connected vertically and horizontally) to engage in pursuing common
understanding of their situations, finding appropriate ways to deal with the situations
and taking actions (through working together) to enable change.
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Figure 1.1: Outline of Thesis

Chapter 5 briefly describes agricultural practice in Indonesia distinguishing three
types of APSCs. This chapter also presents the initial situation of the two cases studies
performed in the context of this thesis involving local trader-farmer groups and a group
of farmer groups.

Chapter 6 addresses the third research question. This chapter reports on the im-
plementation of COCREATE implementation with agricultural chain actors connected
vertically, more specifically with local trader-farmer groups. This chapter shows that
COCREATE worked to empower farmers and local traders to improve their understand-
ing on their own and others’ situations, to find ways to deal with their situations and to
work together to improve their situations. It resulted in a change in the relation between
them with respect to production, market, and institutional aspects.

Chapter 7 addresses the fourth research question. It reports on the implementation
of COCREATE with agricultural chain actors connected horizontally, more specifically
with a group of farmer groups. This chapter shows that COCREATE also worked to em-
power farmers involved in a group of farmer groups to improve common understanding
of their situation (as a group) and to self-organise their governance to deal with the en-
countered challenges. It resulted in the ability of the group of farmer groups to maintain
the inclusion.

Chapter 8 synthesises the findings of this research. All stated research questions are
answered, final conclusions provided, and future work proposed.



2
LITERATURE REVIEW AND

RESEARCH POSITIONING

This thesis focuses on empowering agricultural chain actors in developing countries to
pursue sustainable APSCs. Three basic concepts: 1) agricultural production and sup-
ply chain (especially in developing countries); 2) empowerment; and, 3) co-creation (an
approach to empower actors) form the foundation of this research. This research is po-
sitioned at the intersection between these three basic concepts (figure 2.1).

Figure 2.1: Research Positioning

This chapter provides a discussion of the basic concepts of this research (mentioned
above). Section 2.1 discusses agricultural production and supply chains in developing
countries. Section 2.2 discusses the concept of empowerment followed by the discus-

7
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sion of the potential of a co-creation approach in Section 2.3. Section 2.4 presents the
knowledge gap this thesis addresses.

2.1. AGRICULTURAL PRODUCTION AND SUPPLY CHAIN IN DE-
VELOPING COUNTRIES

APSC encompasses functions (decision making and physical) performed by actors to
produce and to deliver agricultural products from farm to consumers (Van der Vorst
et al., 2007). Principal functions that connect actors in agricultural chains include pro-
duction, market, logistics, finance (Van der Vorst et al., 2007), and capacity development
of ASPC actors to improve the functions in agricultural chains (Browning and Moayyad,
2017; Jouzi et al., 2017; Valdez-Vazquez et al., 2017). Institutions (formal and informal)
govern the chain actors to enable them to perform their functions and the relationships
between them (Van der Vorst et al., 2007).

This thesis focuses in particular on ASPCs for fresh products, in particular on ASPCs
for horticultural products.

The next section discusses the actors involved in these ASPCs and their functions in
the APSC.

2.1.1. ACTORS AND THEIR FUNCTIONS IN THE APSCS IN DEVELOPING COUN-
TRIES

Many actors in the APSCs in developing countries are smallholder farmers whom have
lack of access to assets, market, technology, and knowledge (Kariuki and Place, 2005;
Sáenz-segura, 2006; Trienekens, 2011; van der Mheen-Sluijer and Cecchi, 2011).

Actors can be either Main Actors or Supporting Actors (Van der Vorst et al., 2007),
and the relationship between actors in the APSCs can be either vertical or horizontal
(Trienekens, 2011). FIgure 2.2 illustrates an APSC system with actors and their functions
in the chain for horticultural production and supply chains in Indonesia with these dis-
tinctions. This APSC, however, can be considered to be exemplary for APSC systems for
fresh products in developing countries according to previous studies on APSCs in devel-
oping countries, e.g. (Van Hoi et al., 2009) in Vietnam, (Subervie and Vagneron, 2013) in
Madagascar, (Eaton et al., 2007) in Uganda, Kenya and Tanzania, (Challies and Murray,
2011) in Chile.

The main actors connected vertically in Figure 2.2 from upstream to downstream
are farmers, local traders, traditional market players, and modern market players (i.e.
supermarkets, industries, export markets). There are also other market players such as,
hotels, big restaurants and online shops.

With respect to the horizontal relation, farmer organisations facilitate collective ac-
tions by farmers including, most often, in relation to markets and production.

The actors and their functions are described below.

FARMERS

Activities performed by farmers are land and input preparation, planting crops, growth
management, harvesting and selling of produce. Most farmers sell their produce to their
local traders, possibly selling a small amount directly to local markets (very closed to
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Figure 2.2: Horticultural Production and Supply Chain System in Indonesia (adapted from (Natawidjaja et al.,
2007a,b; Soviana and Puspa, 2012; Sunanto, 2013)

their location). Only a few farmers with a large amount of cultivated land sell to the
traditional market directly (Natawidjaja et al., 2007b,a).

LOCAL TRADERS

local traders perform post-harvest activities, i.e. cleaning, sorting, grading, and packag-
ing before they sell produce to the markets (Natawidjaja et al., 2007b,a). Most produce
from local traders is sold to the traditional markets, and some of the produce with high
quality is sold to the modern market players through the suppliers (Natawidjaja et al.,
2007b,a). However, not all local traders can sell their produce to modern market players
because of the requirements (e.g. quality, supply schedule).

In the chain system, local traders are the centre of product flow (Sunanto, 2013).
Most produce from farmers goes to them directly and local traders decide to which mar-
kets which produce will be sold, on the basis of quality control, i.e. sorting and grading
(Natawidjaja et al., 2007a; Sunanto, 2013).

In addition, local traders have a financial role, they provide credit for farmers, e.g.
seeds, fertilizers and equipment. In other words, local traders have a role in the continu-
ity of farmers’ production activities (Natawidjaja et al., 2007b,a).

FARMER ORGANISATIONS

In general, famer organisations in developing countries can be divided into: 1) informal
farmer groups; 2) formal farmer groups; and 3) cooperatives (Kariuki and Place, 2005).
Farmer organisations (FOs) facilitate collective selling of produce to markets, both mod-
ern markets (van Der Laan et al., 2016a,b,c) and traditional markets.
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FOs most often perform post-harvest activities before they sell produce to the mar-
kets (van Der Laan et al., 2016b). FOs also have a financial: 1) facilitating access to fi-
nancial support from external actors, e.g. the government, private parties; 2) managing
internal credit system Markelova et al. (2009); van Der Laan et al. (2016a).

TRADITIONAL MARKETS

Traders in traditional markets buy produce from local traders, farmer organisations and
farmers (mostly from local traders) and sell this produce to local customers and other
retailers (small retailers) (Natawidjaja et al., 2007b,a; Suryadarma et al., 2010). Almost all
of the produce from sellers (local traders, farmer organisations and farmers) is accepted
by traders in the traditional market, because there are few requirements regarding the
quality of produce. Traders in traditional markets usually only require sellers to separate
the grade of produce into two grade: the big and small (Natawidjaja et al., 2007a). One
of the main risks in selling to traditional markets is the fluctuation of price (Natawidjaja
et al., 2007b,a).

MODERN MARKET PLAYERS

Modern market players including supermarkets, industries and exporters suppliers buy
produce from local traders and farmer organisations, then sell it to their buyers (Nataw-
idjaja et al., 2007a; Sunanto, 2013). Only high-quality produce is of interest to modern
market players, necessitating more extensive sorting and grading of produce by local
traders and farmer organisations, and additional evaluation by modern market players
themselves (Natawidjaja et al., 2007a; Sunanto, 2013)..

SUPPORTING ACTORS

Supporting actors in the agricultural supply chain encompass the government, agricul-
tural extension services, local universities, NGOs and supplier for production inputs.
The government supports horticultural chain actors through their programs and poli-
cies (Zulkarnain et al., 2012). Meanwhile, agricultural extension services, as a part of the
government, provide technical assistance especially to farmers to improve their produc-
tion activities (Natawidjaja et al., 2007c,a). There are also some programmes from local
universities, NGOs and other supporting actors. Most programmes consist of training
and field assistances for farmers (Natawidjaja et al., 2007a). The last-named supporting
actors are suppliers of production input (e.g. seeds, pesticides suppliers). They not only
provide production input for farmers, but also technical assistances especially in deal-
ing with pests and plant diseases. However, the goal of their assistance is to encourage
farmers to buy their (pesticide) products (Natawidjaja et al., 2007b,a).

2.1.2. GOVERNANCE IN THE APSC
In this thesis, governance is defined as a set of rules and decision-making structures that
govern involved actors in a social system (Reidsma et al., 2011; van Zeijl Rozema et al.,
2008). Governance in the APSC encompasses formal and informal institutions.

Formal institutions are legalized by authorities to govern actors (e.g. laws, organisa-
tion regulations, written contracts) (Groenewegen and Van der Steen, 2006; Koppenjan
and Groenewegen, 2005). Informal institutions are informal rules affecting the percep-
tion and behaviour of actors, and mechanisms for interaction (e.g. local cultures, norms,
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verbal agreements) (Groenewegen and Van der Steen, 2006; Koppenjan and Groenewe-
gen, 2005). This thesis embraces formal and informal institutions in APSCs.

Governance in the APSCs has the function to govern the transaction and relation
between actors in the chain to reduce the risks (uncertainty, opportunisms) and to im-
prove supply chain performance (cost, quality, delivery) (Trienekens, 2011; Zhang and
Aramyan, 2009). The aspects APSC governance encompasses include product require-
ments, order and price mechanism, payment systems (Trienekens, 2011; Zhang and Aramyan,
2009).

Chain governance between actors connected vertically (e.g. between farmers and lo-
cal traders) is formed through negotiation that is influenced by power imbalance (that
exists in many agricultural production and supply chains in developing countries). Power
imbalance between actors in these chains could result in unfair chain governance, that
in turn could lead to the lack of commitment of actors. For example, in many cases in de-
veloping countries, the access of smallholder farmers to the market is controlled by local
traders (through financial support) resulting in less fair price mechanisms (Natawidjaja
et al., 2014; Subervie and Vagneron, 2013).

Meanwhile, with respect to actors connected horizontally in FOs, governance in-
cludes sets of rules and decision-making structures to enable FOs to perform their roles
in a sustainable manner (Beber et al., 2018; Markelova et al., 2009).

Chain governance between APSC actors, in particular in Indonesia, is discussed in
more detail in Chapter 5.

2.1.3. APSC AS A COMPLEX SYSTEM
A complex system, in this research, is defined as a system consisting of multiple com-
ponents that interact without central control in which the properties of emergence be-
haviour, non-linearity, feedback loops, and adapting and evolving exist (Cilliers and Spurrett,
1999; Corral-Quintana et al., 2016; Gregoire and Catherine, 2007; Mitchell, 2006; Ottino,
2004; Sawyer and Sawyer, 2005). These properties are explained below:

1. Emergence occurs from the action of and interaction between components (as the
responses to limited information) that resulted in collective behaviour that can-
not be explained only from the behaviour of individual component (Cilliers and
Spurrett, 1999; Ottino, 2004; Sawyer and Sawyer, 2005).

2. Non-linearity means that single action from any component could result in a sig-
nificant effect on the whole system (Cilliers and Spurrett, 1999; Gregoire and Cather-
ine, 2007; Sawyer and Sawyer, 2005).

3. Feedback loop means that effects of action from the individual component can
affect the component itself Cilliers and Spurrett (1999).

4. Adapting and evolving. A complex system is an open system that interacts with the
environment, so it affects and is affected by the environment. As the environment
changes the system could adapt to the changes. Then, if the system can last for a
long-time period, it can evolve Cilliers and Spurrett (1999); Gregoire and Catherine
(2007).
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APSC, based on its characteristics, is a complex system (Bryceson and Smith, 2008;
Ge et al., 2015; Higgins et al., 2010; Ruiz-Garcia et al., 2010; Surana et al., 2005). It can
be seen from the involvement of multiple interdependent actors (with various interests
and goals) who form and interact through chain networks (Bryceson and Smith, 2008;
Ge et al., 2015; Higgins et al., 2010; Ruiz-Garcia et al., 2010; Surana et al., 2005). Every
actor, to some extent, has the autonomy to act independently (with partial information
of the system) that contribute to the chain performance (Bryceson and Smith, 2008; Ge
et al., 2015; Surana et al., 2005).

Properties of complex systems that are also exhibited in the APSC are the following:

1. Emergence. New relations can emerge in APSCs both in horizontal and vertical re-
lations between actors (Surana et al., 2005): in simple relations between actors
in the more upstream tier, with other actors in the more downstream tier, and
with other actors in the same tier, e.g. the relation between farmers-local traders-
supermarkets, the relation among farmers (Surana et al., 2005).

2. Non-linearity. A small event that effects an individual actor can have significant
impact on chain performance (Ge et al., 2015; Surana et al., 2005). For example,
in a farmer group, the failure of one farmer to fulfil the volume of produce (as it is
agreed) can result in the failure of farmer group to fulfil market demand.

3. Feedback loop. Every action of every actor not only influences other actors but also
influences (directly or not directly) the actor him/herself (Bryceson and Smith,
2008; Surana et al., 2005). For example, if a farmer does not commit to an agree-
ment with his/her farmer group, first this affects the farmer group, then it de-
creases the trust of the farmer group in the farmer.

4. Adapting and evolving. APSCs interact with their environment (e.g. markets, gov-
ernment) (Higgins et al., 2010; Surana et al., 2005). Therefore, APSCs should adapt
(evolve in the long-time period) to changing circumstances (Surana et al., 2005).

In pursuing sustainable APSCs, multiple aspects should be concerned, e.g. produc-
tion, markets, environmental and social aspects (Higgins et al., 2010). Coordination
between actors (e.g. farmers, market players) is crucial (Corral-Quintana et al., 2016;
Surana et al., 2005).

A complex systems approach helps to understand and improve APSCs. Previous
studies have used simulation models (e.g. agent-based, discrete event, simulation-based
optimisation) to understand and propose alternatives to improve APSCs, focusing on
technical aspects e.g. minimising cost (Ge et al., 2015), optimising sequential oper-
ation (Pavlou et al., 2016), optimising inventory (Xu et al., 2019). To embrace social
and economic aspects, conceptual models have been used in previous studies on AP-
SCs, e.g. system thinking models (Aragrande and Canali, 2020), correlation and risk
models (Yindi and Hongjie, 2015), supply chain operational references (Reeveerakul and
Lianghui, 2019), and integral theory (Hordijk and Jonkers, 2012).

These previous studies have helped to understand APSCs as complex systems and to
design alternatives to improve them. However, APSCs as complex systems should also
be understood by APSC actors themselves. It is important to improve their awareness of
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the need for coordination between themselves. For this, empowerment of APSC actors
is needed.

2.2. EMPOWERMENT
This section discusses the concept of empowerment used in this thesis. Examples of
empowerment in APSCs in developing countries are also provided.

Empowerment can be seen from two perspectives, relational and motivational. From
the relational perspective, empowerment is the process of sharing power between one
actor and others, while from the motivational perspective, empowerment is the process
of increasing the awareness of actors that they have the power to cope with a situation
(Conger and Kanungo, 1988). In this thesis, both perspectives are of importance to em-
powerment.

Empowerment can be defined as that process that leads actors to perceiving them-
selves as capable of making and taking a role in decision making processes (Rowlands,
1995).

In this thesis, empowerment is defined as a process of improving actors’ awareness
of their own and others’ situations (to pursue common understanding of situations), on
their capability to take a role in decision making, to act and take responsibility, and to
self-organise themselves to develop a participatory system (Brazier and Nevejan, 2014;
Missimer et al., 2017; Rowlands, 1995). Three levels of empowerment are recognised
(Rowlands, 1995): development of a sense of self confidence and capacity of individual
actors; development of the ability to negotiate to influence the nature of relationship;
and development of a common understanding and collaboration among actors.

2.2.1. EMPOWERMENT IN APSC
Many programmes to empower agricultural chain actors in developing countries have
been conducted by e.g. agricultural extension agents, governments, NGOs, universities.
Three extensive programmes are identified: 1) training and visiting; 2) farmer to farmer
training; and, 3) farmers field schools. These programmes are discussed below.

TRAINING AND VISITING

Training and visiting (T&V) is an approach developed by the World Bank in the mid 1970s
(Benson and Jafry, 2013; Evenson and Mwabu, 2001; Rocha, 2017). This approach is still
commonly used in developing countries to transfer knowledge from senders (e.g. agri-
cultural extension agents, universities) to receivers (mostly farmers) (Baloch and Thapa,
2017; Benson and Jafry, 2013; Landini et al., 2017; Singh et al., 2016).

Lack of participation of farmers in applying knowledge taught by the external ac-
tors is one of the challenges this approach faces (Benson and Jafry, 2013; Evenson and
Mwabu, 2001; Rocha, 2017). The external actors determine the knowledge to be trans-
ferred, design and conduct training and visiting activities, and monitor and evaluate the
outcomes (Benson and Jafry, 2013; Evenson and Mwabu, 2001; Rocha, 2017). Local con-
text is not always taken into account, making it often difficult for farmers to apply the
knowledge acquired.
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FARMERS TO FARMERS TRAINING

Farmer-to-Farmer programmes, also called Farmer-to-Farmer training (FFT) or Volunteer-
Farmer-Trainer (VFTs), is an approach that involves trained farmers (as senders) to trans-
fer knowledge to other farmers (as receivers) (Fisher et al., 2018; Franzel et al., 2018;
Kawakami et al., 2008; Kiptot and Franzel, 2015; Nakano et al., 2018; Rocha, 2017). In this
approach, selected farmers in a farming area are trained by agricultural extension offi-
cers or external parties to conduct field experiments (with support and packages of pro-
duction input by agricultural extension officers). The trained farmers are then obliged
to transfer the knowledge they obtained to other farmers in their area (Fisher et al., 2018;
Franzel et al., 2018; Kiptot and Franzel, 2015).

Involving local farmers in transferring knowledge targets the challenge of including
local context (Fisher et al., 2018; Franzel et al., 2018). However, often trained farmers lack
the necessary technical skill needed, and motivation required (Fisher et al., 2018; Kiptot
and Franzel, 2015) to integrate this knowledge in the programmes they host.

FARMER FIELD SCHOOLS

Since the 1990s the Farmers Field School (FFS) approach has been developed by the
Food and Agriculture Organization of the United Nations (FAO) explicitly to improve par-
ticipation of local farmers to improve farming activities (Chhay et al., 2017; Doocy et al.,
2017; Hussain et al., 2017; Rocha, 2017; Settle et al., 2014). In this approach, farmers are
organised into groups consisting of about 25 persons per group. Each group is facilitated
by one field agent who is usually an agricultural extension officer or by a farmer who has
been trained in advance. These field agents train groups of farmers standard procedures
of farming, and provide packages (good quality of seeds, and other production inputs) to
conduct field experiments. Facilitated by the field agents, groups of farmers meet peri-
odically in the field to analyse the condition of crops in every stage of growth (Anderson
and Feder, 2007; Rocha, 2017; Settle and Garba, 2011a).

Despite some successful cases, this approach still faces major challenges in the sus-
tainability of farmer participation (Rocha, 2017; Scheba, 2017). Lack of other chain ac-
tors’ involvement (e.g. market actors) is believed to be one of main factors for farmers
to discontinue their participation in the programmes (Scheba, 2017). In addition, even
though this approach uses a participatory approach to some extent, the initiatives them-
selves (e.g. field experiments, production inputs) are organised by the field agents for the
farmers, and knowledge transfer activities are most often still linear (from sender to re-
ceiver).

As can be seen, the programmes of empowering agricultural chain actors in develop-
ing countries focus on teaching on the production aspect following the linear learning
process (from sender to receiver). Most often, these programmes follow a top-down ap-
proach with which solutions are designed by project initiators based on their own per-
spectives on situations faced by the local actors. There is little space for local actors to
participate in analysing situations and designing solutions. It results in incompatibility
of most solutions with factors related to the local context (Fisher et al., 2018; Kiptot and
Franzel, 2014). Therefore, local actors, most often, face difficulty to understand the so-
lutions that lead to their reluctant to implement them. For this, a different approach of
empowerment is required.
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2.2.2. EMPOWERMENT INCREASING PARTICIPATION OF APSC ACTORS
Empowerment that explicitly addresses (the need for) coordination between actors whom
are connected horizontally and vertically in agricultural production and supply chains is
required to deal with the challenges of a top-down approach. Such coordination focuses
on self-organisation.

In self-organisation, actors are connected based on mutual interdependency, they
interact to build common understanding, participate in decision-making processes to
create (emergent) institutions to govern their networks, and work together to achieve
common goals (Andrews and Shah, 2003; Folke et al., 2005; Gereffi et al., 2005; Rhodes,
1996; van Zeijl Rozema et al., 2008). Self-organisation is defined, in this research, as
a dynamic and adaptive process that emerges from local interactions (without central
control) (De Wolf and Holvoet, 2004; Serugendo et al., 2006).

Participation of all relevant actors is vital to the success of self-organisation (Andrews
and Shah, 2003). Participation is defined as “to be part of a specific larger whole, to be
in a reciprocal relationship with a specific larger whole, for actors to have the ability to
act and to take responsibility” (Brazier and Nevejan, 2014). It means that actors need
to be aware that they are part of a network and have the ability to contribute and take
responsibility for their actions. As most APSC actors in developing countries are small
actors, empowerment is crucial to increase their participation.

A relatively large number of empowerment programmes have been implemented
to increase participation of actors in sustainable APSCs. As mentioned above, the pro-
grammes of farmers to farmers training, aka “train the trainers” (Jors et al., 2016; Kiptot
and Franzel, 2014; Oumer et al., 2014); and farmers field schools (Guo et al., 2015; Islam
et al., 2011; Oumer et al., 2014; Settle and Garba, 2011b), to some extent, have followed
participatory approach. In these initiatives, however, agricultural chain actors often do
not design solutions themselves, but are given the opportunity to learn of existing solu-
tions, often without the option to connect this new knowledge to their own situation.
Therefore, the solutions they learn, most often, do not fit with actors’ characteristics
and/or local context (Fisher et al., 2018; Kiptot and Franzel, 2015).

Programmes that have included space for agricultural chain actors to contribute to
the design of solutions to deal with their own specific situations have been carried out,
both in developed countries (Bots and van Daalen, 2008; Murgue et al., 2015) and in
developing countries (Bene et al., 2011; Bourgoin et al., 2012; Macharia et al., 2010), often
focussed on acquiring involved actors’ knowledge, perspectives, data and information as
input to the design of solutions (by others), but not on letting them design the solutions
themselves.

With respect to this, a different approach of empowerment to increase participa-
tion of APSC actors is needed. Considering ASPCs as complex systems, the approach
should empower actors to improve their awareness of their chain situations through un-
derstanding each other situations and design alternatives (by themselves) to address the
situations.

2.3. CO-CREATION
Co-creation can be used as an empowerment approach that supports participation of in-
volved actors to self-organise (Bjogvinsson et al., 2012; Rowlands, 1995; Spinuzzi, 2005).
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Different definitions of co-creation have been proposed. (Prahalad and Ramaswamy,
2004; Galvagno and Dalli, 2014) define co-creation as a collaborative process of creat-
ing value by all involved actors. (Frow et al., 2016) emphasize the engagement of actors
in collaborative activities through interaction. (Durugbo and Pawar, 2014) define co-
creation as a set of activities for fulfilling the needs of actors based on agreement and
constraints that are defined by themselves. Meanwhile, (Sanders and Stappers, 2008)
define co-creation as any act of creativity that is shared by two or more people.

In this thesis, co-creation is defined as a collaborative activity of actors to create an
artefact (physical and non-physical) that is of use to the actors themselves. In this new
perspective, actors are no longer treated as the passive entities whom just receive designs
of products to be used, but they participate in design processes (Sanders and Stappers,
2008), in co-creation.

2.3.1. ACTORS PARTICIPATION IN CO-CREATION

In creating an artefact, at least three levels of participation are distinguished in the liter-
ature: 1) user-centred design; 2) co-design; 3) participatory design (Tang et al., 2018). In
user-centred design, designers design an artefact based on an understanding of needs
and interests of users/actors (Tang et al., 2018). In co-design, designers and users/actors
work together to design an artefact, but the final decision on designs are the designers
(Tang et al., 2018). Meanwhile, in participatory design, users/actors are given autonomy
to take control in every stage of artefact design (Tang et al., 2018) including final deci-
sions on solutions. For the co-creation approach this research proposes, participatory
design is considered to be the most appropriate to engage actors in all stages of activi-
ties, and to empower them to create solutions they support.

In participatory design, co-creation occurs through intensive engagement and in-
teraction of users/actors to create artefacts that are of use to themselves (Durugbo and
Pawar, 2014; Edvardsson et al., 2011; Frow et al., 2016; Gronroos and Voima, 2013; Sanders
and Stappers, 2008). Functional participation refers to increasing awareness of users/actors
of their ability to contribute to the process (Bjogvinsson et al., 2012; Rowlands, 1995;
Spinuzzi, 2005).

2.3.2. LEARNING IN CO-CREATION

Through co-creation activities, involved actors, can learn from each other, change and
expand their own and others’ way of thinking (Numa et al., 2008), or it is called learning
through interactions (Armitage et al., 2008; Landini et al., 2017; Noguera-Méndez et al.,
2016). Learning through interaction can involve both linear processes of transferring
knowledge from one actor (senders) to another (receivers), but also non-linear processes
involving many interactions between actors, to acquire so-called social learning (Damsa
and Ludvigsen, 2016; Henly-Shepard et al., 2015; Landini et al., 2017; Noguera-Méndez
et al., 2016; Pahl Wostl and Hare, 2004; Phuong et al., 2018) .

Learning through interactions, however, requires an iterative process of sharing and
reflecting on knowledge and experiences owned by actors through intensive discussions
to reach common understanding (Axelsson et al., 2013) to enable co-creation (Galvagno
and Dalli, 2014; Yasui et al., 2016).
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2.3.3. CO-CREATION MEDIUM AND THE ROLE RESEARCHERS PROVIDE
In a co-creation process, an appropriate medium is needed (Yasui et al., 2016). One of
the types of media for co-creation processes is a workshop. A co-creation workshop fa-
cilitates actors to interact with each other, participate to share views and experiences,
reach common understanding, and generate agreed solutions (Numa et al., 2008; Yasui
et al., 2016).

In a co-creation process, researchers play a role as designers of a structure for work-
shops including sets of tasks, to be performed, the information system to be deployed
and place of action. Designing the structure of a workshop is very important to create an
environment of comfort and trust in order to enhance the willingness of the participant
to share (Fraser and Harden, 2015). In addition, the structure of a workshop should pro-
vide the experience of autonomy for participants (Fuller et al., 2011), that is the degree
of actors’ independence in selecting their own action in pursuing their agenda (Franklin
and Graesser, 1996). In co-creation process, the autonomy of actors involved is gained
when actors feel free and enjoy to express their ideas, to interact with others, and to get
and give feedback to and from others (Fuller et al., 2011).

2.3.4. THE USE OF CO-CREATION
Co-creation, in the last two decades, has been widely used as an approach for collab-
orative activity in multiple sectors. Many previous studies of co-creation have focused
on the interaction between companies and their customers to co-create artefacts, e.g.
(Bertoni et al., 2014; Durugbo and Pawar, 2014; Payne et al., 2008; Prahalad and Ra-
maswamy, 2004), from the perspective of service science, innovation and technology
management, and marketing and consumer research (Galvagno and Dalli, 2014).

Co-creation has also been used in the healthcare sector to improve healthcare service
ecosystem (Frow et al., 2016; Lopes and Alves, 2020), and in the public sector to improve
citizens’ participation in policy design (Baptista et al., 2020).

With respect to small actors with lack of education, skills and capital, implementa-
tion of co-creation would be more challenging (Dey et al., 2016; Nahi, 2016). However,
it has the potential to empower them to change (Dey et al., 2016; Nahi, 2016). Previous
studies of co-creation with small actors have focused on the interaction between compa-
nies and small actors as their consumers to co-create products or services that suitable
for small actors (Dey et al., 2016; Nahi, 2016).

With respect to APSCs, the study of co-creation in APSCs has still received little at-
tention (Handayati et al., 2015). Meanwhile, it is considered as a promising approach to
improve coordination between APSC actors (Handayati et al., 2015).

With respect to this, the potential of co-creation to empower APSCs actors, more
specifically small actors, to design artefacts to enable change through improving coordi-
nation in their APSCs needs to be explored.

2.4. KNOWLEDGE GAP
APSCs are complex systems with multiple actors (e.g. farmers, local traders, modern and
traditional market players) whom have the autonomy to take decision and actions based
on their interests and goals. However, they are interdependent in their chain for which
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coordination (through formal/informal governance) is essential.
With respect to pursuing sustainable APSCs, the participation of involved actors to

self-organise has been recognised to be essential. Many previous programmes to em-
power APSCs actors in developing countries have followed the top-down approach. There
is, however, a need for a different empowerment approach that increases actors’ partici-
pation to pursue sustainable APSCs in developing countries.

In designing the new approach, identifying factors contributing to participation of
agricultural chain actors in pursuing sustainable APSCs is required. For this, a com-
prehensive framework that can be used to analyse previous programmes of sustainable
APSCs is needed.

Considering APSCs as complex systems, the approach for empowerment should be
designed to improve understanding of actors of their chain situations through improving
not only their own situations but also others’ situations to pursue common understand-
ing between them. Based on common understanding, the approach should facilitate
actors to co-create alternatives (by themselves) to deal with their chain situations. Then,
the approach should support actors to self-organise to implement co-created solutions.

With respect to this, there is a need for a study that: 1) identify factors contributing
to the participation of involved actors to pursue sustainable APSCs in developing coun-
tries; 2) design an empowerment approach for APSCs actors in developing countries; 3)
implement the approach with cases of APSCs in developing countries; and, 4) analyse
the effect of the approach to the cases of APSCs.
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Many programmes to pursue sustainable APSCs in developing countries have been con-
ducted by, e.g. governments, NGOs, donors, even before the era of UN-SDGs. In fact,
many studies to analyse these programmes have been performed and reported in the
literature.

This chapter addresses the first research question: “Which factors contribute to the
participation of agricultural chain actors to pursue sustainable APSCs in developing coun-
tries?”. To this purpose, this chapter introduces a novel framework for sustainable APSCs
that extends existing frameworks to include the potential for self-organisation to achieve
equity of benefits: Participatory Sustainable Agricultural Development (PSAD). Then,
this framework is used to position literature on sustainable agricultural development
(SAD) programmes to identify strengths and weaknesses of these programmes with re-
spect to the classes of factors distinguished in the framework for PSAD, and their effect
over time.

Section 3.1 discusses frameworks of sustainable agriculture presented in the litera-
ture. Section 3.2 presents a novel framework for Participatory Sustainable Agricultural

This chapter is based on:
Kusnandar, F M Brazier, and O van Kooten. 2019. “Empowering Change for Sustainable Agri-
culture: The Need for Participation.” International Journal of Agricultural Sustainability, 271–86.
https://doi.org/10.1080/14735903.2019.1633899

19



3

20
3. PARTICIPATORY SUSTAINABLE AGRICULTURAL DEVELOPMENT: A FRAMEWORK TO

ANALYSE PROGRAMMES OF SUSTAINABLE APSCS

Development (PSAD). Then, Section 3.3 explains the methodology deployed for the lit-
erature study to identify relevant SAD programmes in developing countries, followed by
a section that focuses on the analysis of these programmes using the proposed PSAD
framework (Section 3.4). The last two sections discuss the results of this study (Section
3.5) and the conclusions (Section 3.6).

3.1. PREVIOUS WORK ON THE FRAMEWORK OF SUSTAINABLE

AGRICULTURE
Table 3.1 provides an overview of frameworks of sustainable agriculture presented in the
literature, their foci, system in question, and factors considered.

Table 3.1 shows that most frameworks have been developed to measure sustainabil-
ity, and to understand factors that will improve sustainability of agricultural production
or agroecology systems. Most previous frameworks are characterised by quantitative
measurement.

The object of analysis is sustainability of agricultural production or agroecology sys-
tems and have been analysed either only from the technical or social perspective.

As shown in Table 3.1 the Framework of Participatory Sustainable Agricultural Devel-
opment (PSAD) this chapter proposes has been developed to analyse the sustainability
of programmes of sustainable agricultural development (SAD) taking 4 perspectives into
account: the environmental, economic, social and governance (discussed in more detail
in Section 3.2).

3.2. FRAMEWORK OF PARTICIPATORY SUSTAINABLE AGRICUL-
TURAL DEVELOPMENT (PSAD)

This section describes the proposed framework of PSAD. The framework consists of classes
of factors and factors that contribute to sustainable agricultural development. The frame-
work and its factors are discussed below.

Sustainable development, in this paper, is defined as a development that not only
concerns current needs, but also a sustainable future for people and planet 1 (Brundt-
land, 1987). Often three classes of factors are associated with sustainable development:
environmental, economic and social (Carter and Rogers, 2008; Demartini et al., 2015;
Harris, 2000; Munier, 2005), also known as planet, profit and people (Elkington, 2004).

These classes of factors are also identified in the agricultural sector (de Olde et al.,
2017; Dillon et al., 2016; FAO, 2014; Grenz et al., 2009; Komnitsas and Doula, 2017; Rei-
dsma et al., 2011; Speelman et al., 2007; Van Cauwenbergh et al., 2007; Zahm et al., 2008).
Environmental factors relate to the quality of production inputs and farming practices;
Economic factors relate to productivity, profitability, stability and viability, while Social
factors relate to local context, actor participation, and distribution of benefits (Demar-
tini et al., 2015; Dillon et al., 2016; FAO, 2014; Grenz et al., 2009; Harris, 2000; Komnitsas
and Doula, 2017; Lehman et al., 1993; Munanura et al., 2016; Reidsma et al., 2011; Speel-
man et al., 2007; Van Cauwenbergh et al., 2007; Zahm et al., 2008).

1http://www.un.org/sustainabledevelopment/development-agenda/
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Table 3.1: Frameworks of sustainable agriculture reported in the literature

Framework Focus Unit of analy-
sis

Classes of factors

MESMIS (López-
Ridaura et al.,
2002)

Understanding important
factors to improve sustain-
ability in natural resource
management

Agroecology
system - Environmental

- Economic
- Social

SAFE (Van
Cauwenbergh
et al., 2007)

Measuring sustainability in
farm and agroecology sys-
tems

Production
and Agroecol-
ogy system

- Environmental
- Economic
- Social

IDEA (Zahm et al.,
2008)

Self-assessment for farmers
to measure sustainability of
their farm

Production
system - Environmental

- Economic
- Social

RISE Grenz et al.
(2009)

Measuring technical aspects
of sustainability in farm

Production
system - Environmental

- Economic
- Social

Sustainable Farm-
ing Dillon et al.
(2016)

Measuring technical aspects
of sustainable intensification
in dairy sector

Production
system - Environmental

- Economic
- Social

Sustainable Agri-
culture in Small
Island Komnitsas
and Doula (2017)

Understanding important
factors to improve the use
and production of organic
fertilizers

Agroecology
system - Environmental

- Economic
- Social

SAFA FAO (2014) Measuring the impact of
agricultural activities on
sustainability

Production
and supply
chain systems

- Environmental
- Economic
- Social
- Governance

PSAD (the proposed
framework)

Understanding factors con-
tributing to actors participa-
tion in sustainable develop-
ment

Production
and supply
chain systems

- Environmental
- Economic
- Social
- Governance
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In addition to these three classes of factors, some literature also distinguishes gover-
nance related factors that address decision-making structures, institutions and regula-
tions between multiple actors involved in SAD (FAO, 2014; Reidsma et al., 2011; van Zeijl
Rozema et al., 2008).

Equity of benefits, the main mission of PSAD (Assembe-Mvondo et al., 2013; Brown
and Corbera, 2003; Gebara, 2013; McClanahan and Abunge, 2016; Munanura et al., 2016)
refers to factors such as equity of access to natural resources for present and future
generations (environmental factor), equal access to resources, e.g. natural resources,
finance, market resources (economic), inclusion of all actors in a chain (social) and de-
centralised decision making structures and processes that enable participation and in-
stitution development (governance-related) (Assembe-Mvondo et al., 2013; Brown and
Corbera, 2003; Gebara, 2013; McClanahan and Abunge, 2016; Munanura et al., 2016).

3.2.1. CLASSES OF FACTORS AND FACTORS IN PSAD FRAMEWORK
PSAD encompasses classes of factors that have the potential to increase participation of
APSC actors in SAD 2 with the mission to achieve equity of benefits. The classes of factors
are: environmental, economic, social and governance.

Each class of factors, then, is translated to a set of factors that are believed to con-
tribute to participation of APSC actors in SAD. These factors are associated with func-
tions in the APSCs, e.g. planting, harvesting, post-harvest activities, transportation and
market.The classes of factors and factors in the framework of PSAD are illustrated in Fig-
ure 3.1: the factors for which improvement is achieved.

Next sections discuss the class of factors and factors in the PSAD framework.

3.2.2. ENVIRONMENTAL
Environmental factors are associated with initiatives in the APSCs that contribute to
maintaining natural resources (FAO, 2014; Van Cauwenbergh et al., 2007; Zahm et al.,
2008). Three factors are distinguished: (1) water, land, and air (Demartini et al., 2015;
Dillon et al., 2016; Grenz et al., 2009; Harris, 2000), (2) biodiversity (FAO, 2014; Grenz
et al., 2009; Harris, 2000; López-Ridaura et al., 2002; Van Cauwenbergh et al., 2007), and
(3) food safety (FAO, 2014; Grenz et al., 2009; Van Cauwenbergh et al., 2007). These three
factors are described below.

1. Water, land, and air: factors related to protection of water, land, and air from any
activities that can (directly or indirectly) cause damage (Demartini et al., 2015; Dil-
lon et al., 2016; FAO, 2014; Grenz et al., 2009; Komnitsas and Doula, 2017; Van
Cauwenbergh et al., 2007). Examples of activities that belong to this factor are
water and land management, waste management, and reducing air pollutant and
greenhouse gas emission in both on-farm and off-farm activities.

2. Biodiversity: factors related to protection of the extinction of important organisms
(plant and animals) for ecosystems (FAO, 2014; Grenz et al., 2009; López-Ridaura
et al., 2002; Van Cauwenbergh et al., 2007), such as, for example, non-enemy es-
sential anthropods (Pisa et al., 2015).

2Experience gained from previous programme, for example, reported by the Peace Corps (Peace Corps, 2005)
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Figure 3.1: Framework of Participatory Sustainable Agricultural Development

3. Food safety: factors related to ensurance that all activities in the APSCs (on-farm
and off-farm), from farm to consumers, avoid the risk of food-borne disease that
can harm consumers (Alli, 2016; FAO, 2014; Jouzi et al., 2017). Examples of food
safety initiatives that focus on on-farm activities are Good Agricultural Practice
(GAP), Integrated Pests Management (IPM), and Organic Farming. Meanwhile, ex-
amples of food safety initiatives that focus on on-farm and off-farm activities are
Good Manufacturing Analysis (GMP), Sanitary and Phytosanitary Measures, and
Hazard Analysis Critical Control Point (HACCP).

3.2.3. ECONOMIC
Economic factors are associated with functions that support the use of natural resources
to produce agricultural products and to deliver it to consumers with the aim of both
improving APSC actors prosperity and satisfy consumers in the long-term period (FAO,
2014; Van Cauwenbergh et al., 2007; Zahm et al., 2008). With respect to functions, the
framework considers principal functions that connect actors along APSC systems: pro-
duction, market, logistics, finance (Van der Vorst et al., 2007). As this framework is im-
plemented in developing countries, capacity development is recognised as one of the
important economic factors (Browning and Moayyad, 2017; Jouzi et al., 2017; Valdez-
Vazquez et al., 2017). These five factors of economic are described below.
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1. Production: factors related to transforming or improving raw materials into de-
sired products that encompass planning, implementation, control and coordina-
tion between chain actors to make it effective and efficient (Simchi-Levi et al.,
2005; Waters, 2003). In APSCs, production encompasses farming practices (includ-
ing land preparation, planting and maintaining crops), harvesting, post-harvesting,
and food processing.

2. Market: factors related to a network of interdependent actors who co-create value
through resource exchange, e.g. material, finance, and information (Diaz Ruiz,
2012; Storbacka and Nenonen, 2011). As mentioned in Chapter 2, market for agri-
cultural products encompasses traditional and modern (e.g. supermarkets, ex-
port) markets.

3. Logistics, transportation and communication infrastructures: factors related to the
flow of material and information within an agricultural chain, within and between
chain actors, such as efficiency and effectiveness (Farahani et al., 2009; Simchi-
Levi et al., 2005; Waters, 2003).

4. Financial infrastructures: factors related to credit and cash flow to support mate-
rial flow in the chain (Hofmann, 2005; Wuttke et al., 2013). Financial infrastruc-
tures include the financing network between chain actors (e.g. cooperation be-
tween local traders and farmers, cooperative) and financing system supported by
external actors (e.g. Government, NGOs).

5. Capacity development: factors related to performance of people, organizations,
communities, including access to resources and opportunities, skills to improve
social economic position (Bolger, 2000; Brinkerhoff and Morgan, 2010; Lusthaus
et al., 1999; UNDP, 1998). Examples of capacity development for APSC actors are
class trainings and field technical assistances.

3.2.4. SOCIAL
With respect to social factors, the framework of PSAD focuses on the values of partici-
patory systems discussed in (Brazier and Nevejan, 2014). Three values of participatory
systems, that are essential to sustainable development (Brundtland, 1987; FAO, 2014;
López-Ridaura et al., 2002; Munier, 2005), are empowerment, engagement and trust
(Brazier and Nevejan, 2014). These values correspond to the concept of the social as-
pects of sustainability proposed by (Missimer et al., 2017): trust, common understand-
ing, learning, and self-organisation.

Social factors of empowerment, engagement and trust are described below.

1. Empowerment: factors related to awareness of capability, decision making, ability
to act and take responsibility, and ability to self-organise (Brazier and Nevejan,
2014; Missimer et al., 2017; Rowlands, 1995).

2. Engagement: factors related to connectedness and interaction among actors to
communicate, awareness of each others’ positions, a common understanding, joint-
decision making, working together and collective learning (Brazier and Nevejan,
2014; Missimer et al., 2017).
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3. Trust: factors related to quality of connection among actors in the system, in par-
ticular with respect to reliability Missimer et al. (2017). Trust develops over time
(either in the positive or negative ways) as a result of actors’ interactions (Bauer
and Freitag, 2018; Rutter, 2001), either face to face or facilitated by ICT (Rutter,
2001; Sousa and Lamas, 2013).

As trust cannot be assessed short-term, and is difficult to measure in the context of
specific programmes. Therefore, this study focuses on empowerment and engagement.

3.2.5. GOVERNANCE
Governance, in this framework, is positioned as an umbrella for the three classes of fac-
tors, as it is essential in any activities related to environmental, economic and social fac-
tors (FAO, 2014). Governance is defined as a collection of rules and structures on which
institutions are based, formal and informal, that govern SAD (Reidsma et al., 2011; van
Zeijl Rozema et al., 2008), involving actors for PSAD (Ostrom, 2010a).

1. Formal Institutions: factors related to formal rules that determine the legal posi-
tions of the actors and the mechanisms for interaction (Groenewegen and Van der
Steen, 2006; Koppenjan and Groenewegen, 2005). These include international reg-
ulations and standards, national laws and regulations (Diaz-Sarachaga et al., 2017;
Harris, 2000; Missimer et al., 2017; Munier, 2005).

2. Informal institutions: factors related to informal rules that determine positions
of actors and mechanisms for interaction e.g. verbal agreements between actors
(e.g. in selling produce, credit systems), local norms and culture (Groenewegen
and Van der Steen, 2006; Koppenjan and Groenewegen, 2005).

3.3. METHOD
The PSAD framework proposed in the previous section has been used as the basis for a
review of the focus and effects of SAD programmes reported in the literature.

The method entails (1) to determine the type of literature, database, time horizon
and the context of these programmes, (2) to determine a list of keywords to search the
literature, (3) to perform the literature search and to select appropriate literature on the
basis of pre-defined criteria and (4) to analyse the selected literature using the proposed
framework of SAD based on participation.

3.3.1. TYPE OF LITERATURE, DATABASE, TIME HORIZON AND CONTEXT
Only journal articles are considered, and Scopus is the database considered. As agricul-
tural systems and their environment change continually, and the focus of this study is
on the effects of programmes within their context, the time horizon of publication con-
sidered is limited to articles published in the last ten years, that is between 2008-2017.
Developing countries are the context of the programmes chosen – a context for which
empowerment is considered of great importance Angeles and Gurstein (2000).
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3.3.2. KEYWORDS
The list of keywords is determined based on the desired topic, that is "efforts to pur-
sue sustainable agriculture in developing countries". Four main concepts/keywords
are considered: effort; sustainable development; agriculture; and developing countries.
Synonyms or other terms or phrases that have the same meaning as one of the main
keywords and/or are commonly used in scientific papers are determined by the authors.
The keywords used to search the literature in this study are listed below.

EFFORT

• effort* OR intervention* OR program* OR initiative* OR scheme* OR action OR
project* OR measure*

These keywords are commonly used to state efforts conducted by governments or or-
ganizations for efforts in the agriculture sector. The symbol * is used to accommodate
plural and singular words, or US/UK spelling differences.

SUSTAINABLE

• sustainable OR sustainability.

• ((environment OR environmental) AND (conservation OR preservation OR pro-
tection)) OR "environmentally friendly".

Both sustainability and sustainable are both used to indicate the essence of sustain-
able, as is the concept of environmental conservation to pursue sustainability.

AGRICULTURE

• agriculture OR agricultural OR farming OR horticulture OR “grain crop*” OR “ani-
mal husbandry” OR livestock OR poultry OR dairy OR aquaculture OR fisher*.

These keywords define the scope of agriculture to include crops, animals and aqua-
culture.

DEVELOPING COUNTRIES

• “developing countr*” OR “less developed countr*” OR “underdeveloped countr*”
OR “low income countr*” OR “low-income countr*” OR “lower middle income
countr*” OR “lower-middle-income countr*”

These terms relate to the concept of a developing country. Some of them relate to
level of income 3.

The search term based on the series of keywords defined above used to search the
Scopus database for appropriate journal articles is:

(effort* OR intervention* OR program* OR initiative* OR scheme* OR action OR project*
OR measure*) AND (sustainable OR sustainability OR ((environment OR environmental)
AND (conservation OR preservation OR protection)) OR "environmentally friendly") AND
(agriculture OR agricultural OR farming OR horticulture OR “grain crop*” OR “animal

3https://blogs.worldbank.org/opendata/new-country-classifications-income-level-2017-2018
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husbandry” OR livestock OR poultry OR dairy OR aquaculture OR fisher*) AND (“develop-
ing countr*” OR “less developed countr*” OR “underdeveloped countr*” OR “low income
countr*” OR “low-income countr*” OR “lower middle income countr*” OR “lower-middle-
income countr*”).

3.3.3. SELECTION
The criteria on the basis of which journal articles are selected in the analysis are: (1) con-
tains a description of at least one programme on sustainable agriculture development in
developing country(ies); and (2) describes the approach used in the programme(s).

Selection of papers followed a two-step procedure: First, the abstract of the papers
are assessed with the given criteria. Second, the papers for which the abstract is judged
to meet these criteria are analysed in depth to determine if, in fact, they meet the criteria.

3.3.4. PROCEDURE FOR ANALYSIS
Each of the selected papers are analysed using the PSAD framework. The analysis of the
SAD programme to which they refer is based on the factors in the proposed framework.
An ordinal value is assigned to each factor for each paper/programme: a value of “2” if
the factor is named and considered, a value of “1” if the factor is considered to a limited
(implied) extent; and a value of “0” if the factor is not considered.

The effect of programmes is determined on the basis of information provided in the
papers considered. An ordinal value is assigned to each programme: a value of “2” if
long-term effects are reported, a value of “1” if short-term effects are named, a value
of “0” if little or limited effect is indicated, and a value of “NA” if no information on ef-
fects is mentioned. Programmes that have lasted for 4 years or more, with a positive
effect are classified as having a long-term effect. Continuity of actor participation in
SAD is the determining criterium. Short-term effect is assigned to programmes with a
reported positive effect that have run for about 1-3 years, with no further information
about the sustainability of participation of involved actors. Limited effect is assigned
to programmes that have stated to have had little effect or limited effect. Programmes
without any information about their effect are classified as unknown.

The Spearman test 4 is used to determine possible correlations between the factors
in the proposed framework and the effect of programme.

3.4. RESULTS
This section provides the results of: 1) the literature search and selection; 2) the analysis
of the focus of programmes based on the factors in the framework of PSAD; 3) the analy-
sis of the effect of programmes; and, 4) the correlation between factors in the framework
of PSAD and the effect of programmes.

The selection process using the set of keyword combinations and Scopus as a database
resulted in 491 papers. 76 papers were selected on the basis of their abstracts and the
criteria of naming at least one programme and describing the approach taken. Based
on deeper analysis of the papers themselves, 45 papers were found to meet the criteria.

4Spearman test is one of techniques that is used to test correlation for non-parametric data (Corder and Fore-
man, 2009)
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From the selected papers, 1 paper refers to 3 programmes, and 2 papers each report on
2 programmes: 49 programmes were identified in total. For one programme, additional
information was acquired from another paper (to which the paper referred).

The programmes were analysed using the factors distinguished within the PSAD frame-
work. The matrix of programmes and the factors in the PSAD framework is depicted in
Appendix 1. Table 3.2 shows the number of programmes that consider each of the factors
in the PSAD framework.

Table 3.2: Number of cases of programmes considering the indicators of the framework of sustainable devel-
opment

Element Indicator Number of cases considering the indicator % of total cases

Environmental Soil, water, air 36 73%
Biodiversity 18 37%
Food safety 5 10%

Economic Production 25 51%
Market 6 12%
LTCI* 2 4%
Financial inf. 11 22%
Capacity dev. 31 63%

Social Engagement 10 20%
Empowerment 13 27%

Governance Formal inst. 27 55%
Informal inst. 9 18%

*) Logistics, transportation and communication infrastructures

Table 3.2 shows that most programmes focus on environmental, economic and governance-
related factors. More specifically on protecting soil, water and air (environmental), ca-
pacity development and production (economic), and formal institutions (governance-
related). Most programmes follow the top-down approach that focussed on capacity
development, formal institutions and production with relatively high number of cases
to encourage farmers to participate in environmental protection. Class training and
field technical assistance were methods often used for capacity development to dis-
seminate knowledge, and to develop knowledge and skills of farmers for sustainable
farming practice. These capacity development programmes were often integrated with
production inputs provisions (production-related). Meanwhile, for formal institutions,
mandatory and voluntary regulation with and without incentives were applied in many
programmes. Most formal institutions were designed by the government and interna-
tional organisations, and some were based on agreements/contracts between farmers
and companies using various schemes.

With respect to the effect of programmes (Appendix 1), most programmes (21 pro-
grammes) have limited effect, 12 programmes have short-term effect, and 8 programmes
have long-term effect. The effect of 8 programmes is unknown.

For programmes with limited effect, four causes were named explicitly. First, con-
flict of interest between involved actors was named for cases 6, 15, 22, 30, 31 and 43.
Some of these programmes, for example, focus on protecting areas from environmental
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damage caused by farmers’ activities or to develop new products that can contribute to
environmental protection. However, the programmes have a negative impact on local
farmers’ livelihoods leading to conflicts between local farmers and programme imple-
menters. Limited effect was the result. Second, a mismatch between technology of-
fered in the programmes and the local situations, farmers’ characteristics and farming
behaviour, and local market chains structure and governance (cases 1, 2, 3, 4, 11, 19, 28,
37, 35), was explicitly named as a cause for limited effect. Third, the absence of sup-
port to translate theoretical information into actionable information/practice for local
farmers (cases 12, 13, 19) was named as a cause for limited effect. In these cases, short
training was provided to disseminate specific knowledge on (farming and waste man-
agement) technology. Fourth, lack of transparency of the structure and rules of new in-
stitutions was named as a cause for limited effect (cases 25, 26). In these programmes,
the new institutions were designed by only a few actors or by the government. Other
actors were not involved and were not provided with enough information to understand
(the implications of) the new institutions.

3.4.1. CORRELATION BETWEEN FACTORS IN PROPOSED FRAMEWORK AND
THE EFFECT OF PROGRAMME

Table 3.3 depicts the results of the Spearman test indicating correlations between each
factor in the PSAD framework and the effect of each of the programmes. The strength
of correlation is interpreted in line with (Corder and Foreman, 2009) as: 0 for trivial;
0.1 for weak; 0.3 for significant; 0.5 for strong; and 1.0 for perfect. In this analysis, the
programmes with unknown effect have been excluded.

Table 3.3: Correlation between factors in the proposed framework and the effect of programmes using Spear-
man test.

Factors Spearman coef. Prob

Environment
Water, land and air -0.12 0.474
Biodiversity -0.15 0.359
Food safety 0.36 0.021*
Economic
Production 0.36 0.021*
Market 0.26 0.099
Logistics, transportation and comm. Inf. -0.03 0.87
Finance infrastructure 0.03 0.831
Capacity development 0.31 0.049*
Social
Empowerment 0.38 0.015*
Engagement 0.45 0.003*
Governance
Formal institutions -0.15 0.351
Informal institutions 0.21 0.184

*) significant at ! = 5%
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Table 3.3 shows that food safety is the only factor within the environmental class of
factors that has a significant correlation with the effect of programme.

Production and capacity development are factors within the economic class of fac-
tors that have a significant correlation with the effect of programme.

Both factors analysed within the class of social factors: empowerment and engage-
ment, show a significant correlation with the effect of programmes. In fact, the coeffi-
cient of these two factors are the two highest (0.38 and 0.45 respectively).

3.5. DISCUSSION
This section, first, provides the discussion of the focus and the effect of programmes.
Then, it is followed by the discussion of factors in the framework of PSAD that are signif-
icantly correlated with the effect of programmes.

3.5.1. THE FOCUS AND THE EFFECT OF PROGRAMMES
Most programmes on pursuing sustainable APSCs in developing countries follow a top-
down approach in governance focusing on economic and environmental factors to en-
courage farmers to participate. Meanwhile, little attention is given to the social dimen-
sion. This result corresponds to previous findings on sustainable development (Dempsey
et al., 2011; Missimer et al., 2017), whilst its importance has been recognized, in particu-
lar as centralised governance is often not feasible (Folke et al., 2005).

This paper shows that most top-down programmes have little or limited effect on
sustainable APSCs. The challenges identified in this study with respect to effect over time
are in line with previous studies: conflicts of interests between involved actors (Wang
and Chen, 2014), incompatibility of technology with local situations (Buch-Hansen, 2012;
Espinoza-Tenorio et al., 2015; Unnevehr, 2015), the need for support to translate theoret-
ical knowledge into practice (Reidsma et al., 2011), and the lack of transparency of new
institutions (Douxchamps et al., 2015).

The social complexity of multiple actors in different roles in the agricultural produc-
tion and supply chain (van Zeijl Rozema et al., 2008) mandates a different approach for
SAD. In the programmes that targeted engagement participants were provided opportu-
nities to interact and communicate with each other to improve understanding of each
other’s situation and needs (Brazier and Nevejan, 2014; Missimer et al., 2017), increasing
awareness and ability to create new forms of coordination, in which actors can act and
to take responsibility within their group or communities, and within the chain (Missimer
et al., 2017; Rezaee et al., 2015; Rowlands, 1995).

3.5.2. FACTORS SIGNIFICANTLY CORRELATED WITH THE EFFECT OF PRO-
GRAMMES

The significant correlations for the environmental (food safety), economic (production
and capacity building) and social aspects (empowerment and engagement) named above
with the effect of programmes are discussed below.

The environmental factor of food safety, included in food safety standards, such as
Good Agricultural Practices and Integrated Pests Management, implemented in pro-
grammes as a tool for farmers to acquire access to global markets (Cases 26 and 41) have
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shown to be successful in targeting long term effects. Access to global markets that offer
a better price, encourage farmers in developing countries to follow food safety standard
in their farming activities (Unnevehr, 2015).

Economic factors related to production: production inputs, production facilities (e.g.
tools, machine), and knowledge of technical aspects of production, are explicitly ad-
dressed in programmes designed to improve production over time (e.g. cases 17, 26,
29, 39, 40), and have shown to be successful in their effect. Capacity development, the
second economic factor with a significant correlation with effect, has shown to be ef-
fective for instructor-led training, field assistance (by project implementers) and peer
to peer assistances methods aimed to improve knowledge and skills of farmers to pur-
sue SAD (e.g. cases 16, 17, 26, 29, 39, 41). As most farmers in developing countries still
have lack of knowledge and skills to improve their farming (Gereffi and Fernandez-Stark,
2016) activities to enhance their capacity, especially in technical aspects of production,
are clearly still important.

The social factors of engagement and empowerment have shown to be effective over
time: first, in programmes that focus on increasing awareness of local farmers through
discussion to analyse their situation, and to find solutions most often facilitated by project
implementers (cases 16 and 49); and second, in programmes that provide local farmers
opportunities to act and take responsibility for their own actions (cases 16 and 41).

Three types of engagement for which a positive correlation with long-term effect was
identified are: (1) engagement facilitated by project officers or other parties, in which lo-
cal farmers were directly involved in programme activities, for example in discussions
on their own situations and on assessments of their own resources (cases 16, and 40); (2)
engagement of local farmers, who were trained first, involved in information and knowl-
edge dissemination to other farmers (cases 29 and 41); and (3) engagement of local farm-
ers who were organized into groups or institutions to work together to foster sustainable
practice, with/ without a facilitator (cases 17 and 29).

Independent of the type of engagement, continued facilitation in a follow-up pro-
gramme, has shown to correlate with a long-term effect (cases 16, 17, 29, 40, 41). The
follow-up implemented in one of the programmes (case 29), enabled a gradual shift of
roles from project implementer to local farmers, over time. This result is in line with the
claim that continued facilitation is needed to foster self-organisation (Folke et al., 2005)
to maintain the momentum of change for local farmers.

3.6. CONCLUSION
This chapter proposes a novel framework of PSAD based on four classes of factors that
influence actor participation in sustainable APSCs: environmental, economic, social
and governance-related. The proposed framework has been developed to analyse sus-
tainable agriculture programmes in developing countries, to understand factors that in-
fluence participation of actors.

Five factors in the PSAD framework have shown to have long-term effect on sustain-
able agriculture programmes: food safety (environmental), production, capacity devel-
opment (both economic), empowerment and engagement (both social).

Based on these findings, in designing an approach to support participation of agri-
cultural chain actors to pursue sustainable APSCs, the social factors of engagement and
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empowerment should be the focus of the approach, in addition to economic and envi-
ronmental factors. Moreover, the designed approach should take into account the im-
portance of follow-up programmes.
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Chapter 3 shows that in addition to economic and environmental factors, social factors
of engagement and empowerment are of importance for the participation of chain actors
in pursuing sustainable APSCs. Co-creation (discussed in Chapter 2) facilitates engage-
ment and empowerment, and as such is the approach this thesis explores. A specific
approach is proposed in this chapter, addressing the second research question: “Can an
approach to empower agricultural chain actors be designed?”.

The COCREATE approach has been designed and evaluated to this purpose, to em-
power chain actors to collaborate to increase their shared understanding of their own
situations, to devise and implement potential sustainable solutions.

Section 4.1 compares previous approaches for sustainable APSCs discussed in Chap-
ter 3 with respect to empowerment and relates these to the goals of the COCREATE ap-
proach this chapter proposes. Section 4.2 motivates the design perspective on which

This chapter is based on:

1. Kusnandar, K., van Kooten, O., & Brazier, F. M. (2019). Empowering through reflection: Participatory
design of change in agricultural chains in indonesia by local stakeholders. Cogent Food & Agriculture,
5(1), 1608685. https://doi.org/10.1080/23311932.2019.1608685

2. Kusnandar, K., van Kooten, O., & Brazier, F. M. (2020). COCREATE: A Self-directed Learning Approach
to Agricultural Extension Programmes. Accepted in Development in Practice (November 2020)
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COCREATE is based. Section 4.3 discusses the types of empowerment for which COCRE-
ATE has been designed. Section 4.4 presents the COCREATE approach. Section 4.5 pro-
vides the conclusion of this chapter.

4.1. PREVIOUS APPROACHES TO PURSUING SUSTAINABLE AP-
SCS AND THE COMPARISON WITH COCREATE

The literature reviewed in Chapter 3 shows that 2 different approaches have been de-
ployed in the pursual of sustainable APSCs: 1) top-down; and 2) participatory, and that
their focus differs. Table 4.1 analyses the previous approaches with respect to these as-
pects and compares them to the COCREATE approach this chapter proposes.

Table 4.1: Previous approaches to pursuing sustainable APSCs in relation to the goals of COCREATE

Previous Approaches
COCREATE

Top-down Participatory

Understanding
situations

Little space for local
actors to understand
their own situations

Space for local actors
to understand their
situations

Local actors are supported
to understand their own
and others situations to
pursue a common under-
standing of the chain

Designing so-
lutions

All solutions come
from the project
initiators

Space for local actors
to contribute to de-
signing solutions

Solutions come from the
local actors

Involved ac-
tors

Mostly farmers (hori-
zontal relation)

Mostly farmers (hori-
zontal relation)

Farmers and other actors in
the chain (vertical & hori-
zontal relation)

Previous approaches to pursuing sustainable APSCs are characterised by the signif-
icant roles of project initiators in identifying a situation with a need for change and de-
signing solutions. In top-down approaches, project initiators identify the local actors
involved, and, then design solutions (based on their perceptions) to be implemented by
the local actors. In (previous) participatory approaches, even though there was space
for local actors to better understand their positions, and the need for change, and to be
involved in the design of solutions, most solutions were still determined by the project
initiators in the end based on input from local actors (e.g. programmes of farmer field
school and farmer-to-farmer trainings).

COCREATE is an approach for empowerment in which local context is the basis for
change. In this approach, solutions are designed and developed by local actors them-
selves (Ostrom, 2010b,a). For this, pursuing a common understanding of involved ac-
tors is essential. The basic assumption behind this approach is that local actors have
the capability to learn and to govern themselves to deal with their situations (Ostrom,
2010b,a).

With respect to actors involved, the approaches presented in Chapter 3, in most
cases, only consisted of farmers (connected horizontally), and focused on the challenges
they encountered (e.g. in production, market, finance). COCREATE involves multiple ac-



4.2. DESIGN PROCESS

4

35

tors in the chains who are not only connected horizontally, but also connected vertically
for which power relations are involved. Therefore, the focus of COCREATE is to empower
agricultural chain actors to engage in developing a means to also improve chain coordi-
nation.

As reported in 3, the implementation of solutions in the approaches described faced
challenges, e.g. incompatibility of designed solutions with local situations, conflict of in-
terests between involved actors. The participatory approaches identified showed promis-
ing results. However, they only focused on farmers’ perspectives. Meanwhile, to pursue
sustainable APSCs, the involvement of different actors in the chain, and the pursual of
common understanding between these actors are essential.

In this thesis, the focus of COCREATE is on the relations between farmers and market
players, especially local traders (vertical relation), and the relations between farmers in
farmer groups (horizontal relation) (discussed in more detail in Chapter 5).

4.2. DESIGN PROCESS
The co-creation process to empower actors in the agricultural chains is a design process
for which different activities are of importance, described briefly in this section.

A design process is a sequence of steps in creating an artefact (Howard et al., 2008;
Tayal, 2013; van Boeijen et al., 2014) that can be physical or non-physical (MacLean et al.,
1991; Tayal, 2013). The steps are not linear, and each step involves decisions on require-
ments, solutions, and the process itself (Brazier et al., 1996; Howard et al., 2008; Tayal,
2013; van Boeijen et al., 2014).

These three subtasks in the design process are distinguished in the Generic Model
of Design introduced by (Brazier et al., 1997; van Langen and Brazier, 2006) : 1) require-
ment design; 2) design object design; and 3) design process coordination. Requirements
design identifies requirements based on needs and desires of involved actors (including
information such as should have, could have, and will not have, reasoning about their
prioritization for consideration in design object design). Design object design generates
possible solutions to satisfy these requirements based on e.g. function, structure, pro-
cess plan, etc. Meanwhile, design process coordination determines whether the progress
in a design process can be accepted and can be continued, backtracked, modified, or
should be terminated based on the result of design object and requirements. A design
can be changed due to the set of requirements, also the set of requirements can be mod-
ified due to the constraints in design options to fulfil requirements. Note there is con-
tinues interaction between the subtasks requirements and design object coordinated by
the subtask of coordination.

For the COCREATE approach this thesis proposes, the above implies the need to dis-
tinguish discussion about requirements for solutions from discussion about the solu-
tions themselves, and to separately consider the rules of game – coordination of the co-
creation process.

4.3. EMPOWERMENT IN COCREATE
The type of empowerment on which COCREATE focus is to improve agricultural chain
actors’ awareness of their capability for change by working together to co-create (Sanders
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and Stappers, 2008) solutions to existing challenges that are appropriate for their own sit-
uations. This requires that agricultural chain actors not only have knowledge about their
own situation, but also about each other’s situations to acquire common understanding,
to be able to reflect on each other’s position (Andersen, 1987).

More specifically, COCREATE is designed to: 1) facilitate actors to learn from their
own experience and others’ experience/perspectives to improve common understand-
ing of their chain situations; 2) facilitate actors to find appropriate ways (by themselves)
to deal with their situations; and 3) support actors to take actions (through working to-
gether) to enable changes in their APSCs. This process enables involved actors not only
to learn from but also to influence other perspectives.

With respect to the learning process, the involvement of multiple actors in the chains
(e.g. farmers and local traders) enables COCREATE to embrace knowledge in multiple
aspects of production and supply chain. APSC encompasses not only about production
(that many previous programmes focus on) but also mandates an understanding of the
market chain, and how chain governance works, including knowledge of how market
and financial institutions function (Trienekens, 2011). In fact, in developing countries,
most farmers are very dependent on local traders and their knowledge of finance, land
and markets (Natawidjaja et al., 2014; Subervie and Vagneron, 2013).

With respect to this, knowledge from external actors is still needed in COCREATE.
Therefore, COCREATE facilitates the involvement of external actors, e.g. agricultural ex-
tension agents, universities, the government, to support the involved actors.

4.4. REFLECTION THROUGH PARAPHRASING TO SUPPORT EM-
POWERMENT IN COCREATE

Core to empowerment process of actors in COCREATE is understanding each other’s per-
spectives (Clement and Van den Besselaar, 1993; Kpamma et al., 2017; Martins et al.,
2018; Ostergaard et al., 2018). Understanding, in turn, requires reflection. Reflection is
defined, in this paper, as a process of considering others’ perspectives, then compar-
ing and assimilating them into their own perspective (Andersen, 1987; Davis, 2003; Frith
and Frith, 2012). This process of reflection not only enriches each actor’s own perspec-
tives, but increases the level of common understanding between actors (Andersen, 1987;
Davis, 2003; Frith and Frith, 2012) .

Many techniques can be applied to increase reflection, one of the simplest is para-
phrasing. Paraphrasing entails explicitly re-phrasing an expression whilst keeping the
same meaning (Bhagat and Ravichandran, 2008; Recasens and Vila, 2010).

4.5. COCREATE APPROACH
Based on the tasks involved in design process, type of empowerment, and reflection
through paraphrasing discussed above, the following design for COCREATE has been
designed. The detailed procedure of COCREATE is explained below.

COCREATE consists of two activities: 1) design activities; and, 2) implementation
activities. In COCREATE, there is no fixed divide between design activities and imple-
mentation activities – the approach is cyclic with continuous feedback between the two
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types of activities, both in co-creation (Figure 4.1) 1.

4.5.1. DESIGN ACTIVITIES
Two phases are distinguished in the design activities: Phase A and Phase B. In Phase A,
participants (agricultural chain actors) work together to understand their current situa-
tions, and then identify possible solutions to deal with these situations. Meanwhile, in
Phase B, participants work together to determine agreed solutions, action plans and the
division of roles and responsibilities.

PHASE A
Three stages are distinguished in Phase A:

1. Identifying strengths and weaknesses.

In this stage, participants identify strengths and weaknesses of their current situa-
tions, writing them on post-it notes, collected on a flipchart. Together they then
group similar strengths and weaknesses on the flipchart to acquire a list of aggre-
gated “unique” strengths and weaknesses.

2. Identifying challenges.

Based on these strengths and weaknesses participants identify main challenges they
face. A challenge is defined as something that needs to be solved to achieve a desired
situation. These challenges are also written on flipchart papers as input for the next
stage.

3. Generating possible solutions.

In this stage, participants work in groups to generate possible solutions to deal with
the challenges identified. They write possible solutions on post-it notes and place
them on the flipchart – one post-it note for each identified solution. They then group
similar solutions on the flipchart to acquire a list of aggregated “unique” possible
solutions. These possible solutions are also written on flipchart papers as input for
the next stage.

PHASE B
Four stages are distinguished in Phase B:
1. Choosing challenges and solutions to discuss.

Based on the results of Phase A, participants choose the challenges and solutions that
they think are most important. They then together determine which challenges and
solutions are to be discussed first.

2. Exploring challenges and solutions.

In this second stage, participants, in groups, discuss the chosen challenges and solu-
tions. They each, in turn, indicate what the challenges mean for them individually,

1Presented in Kusnandar, K., van Kooten, O., Brazier, F. M. (2020). Accepted in Development in Practice (Novem-
ber 2020)
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Figure 4.1: COCREATE: an approach to empower agricultural chain actors
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which barriers they perceive in implementing the identified solutions, and the impli-
cations of implementing each of solutions. Discussions are documented by facilita-
tors.

3. Determining agreed solutions.

In this stage, participants come up with agreed solutions based on the discussions
in the previous stage. The agreed solutions can be one of identified solutions or new
solutions that emerge. Each time participants come up with an agreed solution, fa-
cilitators write the solutions on flipchart papers, confirming that all participants are
in agreement.

4. Making action plans and determining the division of roles and responsibilities.

In this stage, participants devise action plans for the solutions agreed in the previous
stage. They each, in turn, propose plans for implementing the agreed solutions with
as much detail as possible, and discuss feasibility. Once agreement has been reached
on action plans, actors who will be responsible for the action plans are discussed and
determined. Then, the action plans and the division of roles and responsibilities are
written on flipchart papers together with their agreements.

The paraphrasing technique is applied continually. Rule in this technique is that
when a participant is talking, other participants listen and are silent. Then, when an-
other participant is going to talk, he/she has to paraphrase what the previous speaker
has just said before he/she is allowed to contribute his/her ideas to the discussion.

In every stage in Phase A and Phase B, each group of participants is helped by, at least
two facilitators. One of the main tasks of facilitators is to make sure the paraphrasing
technique is consequently applied. In addition, facilitators help participants (who are
not able) to write their ideas on post-it notes, encouraging silent participants to talk,
making notes regarding the process and the content of the sessions, and documenting
the process and the output. Facilitators all speak the local language and have knowledge
of the local agricultural system.

Another role of facilitators is to provide information to answer specific knowledge
questions asked by participants, for example which seeds are best for their situation,
methods to measure pH of soil, procedure to establish a formal farmer group, etc. This
information can be obtained by search on the Internet or other relevant sources, cur-
rently unavailable to these participants, on the basis of explicit request. The information
is provided at the beginning of each session so that it can be taken into account by par-
ticipants in the process of co-creation. The information is factual, and does not involve
indications of solutions by the facilitators.

4.5.2. IMPLEMENTATION ACTIVITIES
During implementation activities participants (i.e. farmers, local traders) together pur-
sue the solutions and action plans to which they have agreed. Facilitators play a role in:
1) organising meetings with external parties, e.g. extension officers, markets, govern-
ment (on request); 2) visiting participants periodically (1-2 times a week) and inviting
experts (when needed) to answer participants’ specific knowledge questions.
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After the implementation activities, follow-up design is performed. The follow-up
design was conducted about 10-12 months after the last meeting of design activities.
During follow-up design, participants identify barriers they have encountered and de-
sign and agree on new follow-up plans.

4.6. DISCUSSION AND CONCLUSION
This chapter proposes COCREATE as an approach to empower agricultural chain actors
to pursue sustainable APSCs. COCREATE focuses on empowering agricultural chain ac-
tors to engage in designing and developing ways to improve their APSCs systems.

With respect to the types of actors whom participate in this approach, COCREATE
involves multiple actors whom are connected not only horizontally but also vertically
in the APSCs in which power imbalance exists. It enables participants to embrace the
knowledge of multiple aspects of APSC otherwise unknown to them. In addition, COCRE-
ATE facilitates support by external actors to provide knowledge/information requested
specifically by the participants.

With respect to empowerment, COCREATE is designed to improve participants’ aware-
ness of their capability to change through working together for which understanding of
their own and others’ situation is crucial.

With respect to its structure, COCREATE consists of design and implementation ac-
tivities, and the process of these activities is cyclic with continuous feedback between the
two. Design activities encompass the activities of identifying challenges and possible so-
lutions, determining agreed solutions, action plans and the division of roles and respon-
sibilities. Implementation activities encompass the activities of implementing agreed
solutions and action plans determined in the design activities.

To support the empowerment in COCREATE, reflection through paraphrasing is one
of the essential procedures. It supports participants in creating a common understand-
ing of their situation as the basis for design solutions.

In COCREATE, participants are supported by facilitators to ensure the procedure of
COCREATE (including paraphrase technique) is applied appropriately. In addition, the
facilitators have a role in providing information and facilitating access to external actors
when specifically requested by participants.
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APSC SITUATION IN INDONESIA

This chapter describes agricultural production and supply chains (APSCs) in Indonesia,
more specifically horticultural production and supply chains.

Section 5.1 provides the research method used to obtain information on APSCs in
Indonesia. Section 5.2 describes the structure of APSCs, the chain governance between
APSC actors and the challenges with which Indonesian APSCs are faced. Section 5.3 de-
scribes the two case studies performed in the context of this thesis in which COCREATE
is implemented. Section 5.4 presents a conclusion.

5.1. METHOD
Information about APSCs situation in Indonesia discussed in this chapter was obtained
from semi-structured interviews 1 with professionals in Indonesia, actors with knowl-
edge of, and experience in, APSCs in the horticultural sector in Indonesia. The interview
protocol is presented in Appendix 2

The 4 professionals interviewed represented the government, academic research,
and industry, namely:

1. An Officer of Directorate General of Horticulture, Ministry of Agriculture of the
Republic of Indonesia.

2. An Associate Professor from the Faculty of Agriculture, Padjadjaran University, In-
donesia (Unpad).

3. An Assistant Professor from the School of Business and Management, Bandung
Institute of Technology, Indonesia (ITB).

4. An employee of an Agricultural Technology Company in Indonesia.

The interviews were recorded (audio-recorded interviews), and transcribed. A sum-
mary of these transcripts was made.

1In line with the TU Delft Human Research Ethics (HRE) guidelines, approved.
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The results of the interviews were then extended with insights from academic liter-
ature (i.e journal and conference papers), reports and documents on governmental law
and regulation.

5.2. RESULTS
This section describes the general situation of APSCs in Indonesia, more specifically in
the horticultural sector, based on the results of (1) interviews extended with (2) infor-
mation from the literature. The summary of results of the interviews can be found in
Appendix 3. Meanwhile, the transcripts of the interviews are provided in Appendix 4.

5.2.1. APSC STRUCTURE IN INDONESIA
Although there are various types of supply chain structure in the horticultural sector in
Indonesia (reported by the interviewees), the main structure is: farmers-local traders-
markets (traditional markets, supermarkets, exporters, horeca 2 and industries). This
finding is in line with the structure of supply chains presented in Chapter 2 adapted
from (Natawidjaja et al., 2007a,b; Soviana and Puspa, 2012; Sunanto, 2013).

The interviews confirm that the number of farmers whom sell their products directly
to markets is still small due to smallholder farmers’ lack of knowledge and information
about markets. The interviews also confirm that there are, however, smallholder farmers
whom do sell their products to markets, especially to modern market players, through
farmer organisations (FOs). Even though modern market players most often buy prod-
ucts from the local traders, they also have programmes of partnerships with FOs. In ad-
dition, in Indonesia, there is a rise in the number of agricultural technology (AgriTech)
companies that build partnerships with FOs. These AgriTech companies sell their prod-
ucts directly to customers (through e-commerce systems), supermarkets, catering in-
dustry and export markets.

The interviews also indicated that there are large farming companies that organise
farmers to supply produce. However, it is still very rare in the horticultural sector in
Indonesia. Farming companies are business entities (state-owned and private), often
plantations that produce palm oil, rubber, tee, cocoa and coffee 3. Supply chain activi-
ties such as post-harvest, processing, market and distribution are most often integrated
within the business.

Based on the explanation above, in the upstream, three types of APSCs are distin-
guished in this thesis: 1) local trader-farmer groups; 2) farmer organisations and 3) farm-
ing companies. Most smallholder farmers (93% of the total number of farmers in Indone-
sia) are members of local trader-farmer groups and farmer organisations.

As this thesis focuses on empowering smallholder farmers, COCREATE is evaluated
for these two types of APSCs: local trader-farmers groups and farmer organisations. local
trader-farmers groups and farmer organisations in the horticultural sector in Indonesia
are discussed below.

2Hotel, restaurants and cafes
3https://www.indonesia-investments.com/culture/economy/general-economic-outline/agriculture/item378
(Accessed on 01 July 2020)
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LOCAL TRADER-FARMER GROUP

A local trader-farmer group is a group of farmers whom are connected to a local trader
in an APSC system through agreed chain governance between themselves (discussed
in more detail in Section 5.2). This kind of relationship has existed for many decades
(Natawidjaja et al., 2007a). In a local trader-farmer group, one local trader is connected
to many farmers (Figure 5.1).

Figure 5.1: local trader-farmer group network

The interviews, confirm that most smallholder farmers in Indonesia are involved in
this type of APSCs. Smallholder farmers very much depend on local traders to mar-
ket their produce (horticultural products) as they often lack (access to) the knowledge
needed to market their own produce. The produce local traders receive from smallholder
farmers is ungraded. local traders are responsible for all post-harvest activities (clean-
ing, sorting, grading, packaging), needed before the produce is marketed. With respect
to the market, local traders sell most produce (supplied by their farmers) to traditional
markets, only a small share of their produce is sold to modern markets. This is in line
with the works of (Natawidjaja et al., 2007c,a)

With respect to access to agricultural land, even though there are farmers who have
their own agricultural land, many smallholder farmers in Indonesia cultivate land owned
by others, such as local traders, family and people who live in cities for whom different
rental or profit-sharing schemes are in place (Natawidjaja et al., 2007a). There are also
smallholder farmers whom cultivate land owned by the government (e.g. land that is un-
der the reign of the Ministry of the Forest) again with dedicated financial arrangements.

With respect to financial arrangements, based on the interview results, farmers whom
work with local traders obtain credit from the local traders (explained in more detail in
Section 5.2). As stated above access to knowledge and information is limited: there is
lack of sharing information and knowledge (e.g. in market, production) from the local
traders to farmers.
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FARMER ORGANISATION

A farmer organisation (FO) is an organisation that facilitates farmers in collective ac-
tions, e.g., in production, market, transportation, finance (Arsyad et al., 2018; Natawid-
jaja et al., 2007a). Farmer organisations connect their members, most often smallholder
farmers, horizontally. The type of governance within farmer organisations can differ:
some aspects are determined by law (discussed in more detail in Chapter 5.2).

The interviews indicate that there are three types of farmer organisations (as men-
tioned in Chapter 2) in Indonesia: informal farmer groups, formal farmer groups and
farmer cooperatives. Informal farmer groups connect farmers through local norms and
culture (Kariuki and Place, 2005), and they work together based on incidental events, e.g.
repairing irrigation channels, roads, helping each other if needed. Formal farmer groups
have a formal structure and rules legalized by the government (Arsyad et al., 2018; Kar-
iuki and Place, 2005). They support farmers in APSC activities, most often, through pro-
grammes from, e.g. governments (including agricultural extension programmes), NGOs,
universities (Arsyad et al., 2018; Kariuki and Place, 2005). In Indonesia, based on gov-
ernmental policy, formal farmer groups located in the same area can form a farmer
group association (group of farmer groups). There is also a possibility that group of
farmer groups are formed informally by the farmer groups who have common goals, e.g.
getting and/or developing access to market. These hierarchies of farmer groups have
been designed to support farmers in: 1) agricultural extension activities; 2) distributing
government aids; and 3) partnerships with modern market players or AgriTech compa-
nies. Meanwhile, farmer cooperatives are business entities (corporations) legalized by
the government that, to some extent, are independent in supporting their farmer mem-
bers (even though they also have access to government programmes) (Kumar et al., 2015;
Owango et al., 1998). A farmer group or a group of farmer groups can establish a farmer
cooperative.

In Indonesia, in most cases, only formal farmer groups and farmer cooperatives sup-
port farmers in APSC activities. The structure of farmer organisations is depicted in Fig-
ure 5.2.

Figure 5.2: A network of farmers in a farmer organisation
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With respect to markets, the interviews indicate that, FOs focus primarily on modern
markets, such as supermarkets, export markets, horeca, industries and AgriTech compa-
nies, for which quality of produce needs to be consistently monitored. These market
players, most often, require FOs to supply graded produce. For this, in most cases, FOs
perform the post-harvest activities to fulfil the market requirements. This is in line with
the works of (Arsyad et al., 2018; Natawidjaja et al., 2007a; van Der Laan et al., 2016b,c).

With respect to access to agricultural land, the situation is similar to farmers who
work with local traders. However, most often farmer members do not cultivate land
owned by their local traders 4, unless the local traders are involved in the FOs, and ap-
propriate agreements are in place.

With respect to financial arrangements, the interviews indicate that, if the organisa-
tions are formal farmer groups as described above, they have opportunities to acquire
access to finance both from government and private companies. From the government,
there are programmes, e.g. that supply tools and machines aids, fertilizer subsidy, credit,
for formal farmer organisations. In some cases, private companies, such as modern mar-
ket players and AgriTech companies provide credit in cash and production inputs for
contract farming. This finding corresponds to the works of (Raya, 2016; van Der Laan
et al., 2016a).

Meanwhile, for farmer cooperatives, in addition to having access to government pro-
grammes, the status of corporation enables them to acquire access to formal funding
institutions (e.g. commercial banks), and to cooperate with other corporations 5. Even
though FOs have the potential to improve smallholder farmers’ position in APSCs, the
interview confirm that there are still few FOs in the horticultural sector in Indonesia that
successfully coordinate market access for their members that is in line with (Natawidjaja
et al., 2007a; Raya, 2016; Soviana and Puspa, 2012).

5.2.2. CHAIN GOVERNANCE IN APSCS IN INDONESIA
This section first describes chain governance between actors in local trader-farmer groups
and farmer organisations in Indonesia, and then focuses on the chain governance of tra-
ditional markets, modern markets and AgriTech companies.

CHAIN GOVERNANCE OF LOCAL TRADER-FARMER GROUPS

The interviews indicate that within the APSCs, local traders have informal (verbal) con-
tracts with their farmers. In these contracts, local traders provide credit (in cash or kind
of input production, e.g. seed, fertilizers, pesticides) to farmers with the condition that
the farmers are obliged to sell all their produce only to them. This finding is in line with
(Karyani et al., 2006; Natawidjaja et al., 2007b,a).

On the one hand, this helps smallholder farmers because most face difficulty in find-
ing capital for farming activities as they have little capital themselves and they have
lack of access to credit from formal funding institutions. On the other hand farmers
are obliged to sell their produce only to the same local trader affecting the bargaining
position of farmers in selling their produce (Natawidjaja et al., 2007a).

4In most cases, farmers cultivating land owned by local traders have to sell all their produce to the local traders
5Act of the Republic of Indonesia Number 17 of 2012 on Cooperatives
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The interviews also confirm that, most often, the relationships between farmers and
their local traders are very strong. This relationship is not only a business relationship
but also a social relationship, as farmers can ask for a loan not only for farming activities
but also for living. This makes it difficult for them to change their supply chain systems,
e.g. joining farmer groups to have partnerships with modern market players on their
own.

With respect to selling systems, as mentioned before, farmers deliver ungraded pro-
duce and local traders evaluate the quality of the produce and decide on the most ap-
propriate market. The price farmers are paid by local traders is based on the price in
the traditional market, even if produce is sold to the modern market (Natawidjaja et al.,
2007a,b). With respect to the payment system, the payment from the local traders to
farmers is not in cash (about 1-7 days) (Karyani et al., 2006; Natawidjaja et al., 2007b,a;
Yanagimura, 2018).

CHAIN GOVERNANCE OF FARMER ORGANISATIONS

Governance of farmer organisations (in particular, formal farmer groups and farmer co-
operatives) can be distinguished into: governance ruled and legalized by the govern-
ment; and, governance determined by the organisations themselves. Governance en-
compassing the procedure and the requirements for the establishment of FOs, FOs func-
tions and business activities that are permitted, the requirements for farmer members
and FOs management (e.g. head, secretaries), and monitoring of the FOs are ruled and
legalized by the government for both, formal farmer groups 6 and farmer cooperatives
7. Meanwhile, governance related to internal production and supply chains (discussed
below) is determined by the organisations themselves.

The interviews indicate that FOs organise their farmer members to have partnerships
with modern market players and/or AgriTech companies. Similar to local traders, there
are modern market players and AgriTech companies that provide farmers (through FOs)
credits in cash or in input production. The difference is that the price offered by these
actors is fixed and more transparent. However, they require strict quality of produce,
volume and schedule of supply. There are also modern market players and AgriTech
companies that only buy products from FOs without providing credit.

To fulfil market requirements FOs have internal governance encompassing function
divisions (e.g. production, post-harvest, transportation), price mechanisms (in line with
contracts with markets), decision making on supply and market plans, and monitor-
ing (Arsyad et al., 2018). In most cases, farmer members supply produce to their FOs,
and then the FOs perform post-harvest activities before selling the produce to markets
(Natawidjaja et al., 2007b). With respect to price, there are price mechanisms between
farmer members and their FOs, such as price agreement in advance and profit-sharing
system (Natawidjaja et al., 2007b). Most farmers in FOs are more aware of the end market
of their produce and its price (Natawidjaja et al., 2007b).

With respect to access to knowledge and information, formal FOs can facilitate farmer
members to acquire access to governmental agricultural extension programmes Arsyad

6Regulation of Ministry of Agriculture Republic of Indonesia, Number 82/Permentan/OT.140/8/2013 on
Guidelines for the Development of Farmer Groups

7Act of the Republic of Indonesia Number 17 of 2012 on Cooperatives
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et al. (2018). In fact, the interviews indicate that there are AgriTech companies whom
organize an agricultural extension programmes for their FO partners.

CHAIN GOVERNANCE OF TRADITIONAL MARKETS, MODERN MARKETS AND AGRITECH COM-
PANIES

Traditional markets, modern markets and AgriTech companies, in general, implement
the same governance in buying produce from local traders and farmer organisations.
The chain governance of traditional markets, modern markets and AgriTech companies
are explained below.

From the interviews, for traditional markets, there is no contract between traders in
traditional markets and local traders and FOs. There are no or fewer volume restrictions
and quality requirements for selling to the traditional markets. This finding corresponds
to the works of (Chowdhury et al., 2005; Natawidjaja et al., 2007b; Yanagimura, 2018).The
price mechanism is a market mechanism, and it is fluctuated. The price is higher when
the amount of supply is lower, and vice versa (Chowdhury et al., 2005). The payment
mechanism in traditional market is often cash (Suryadarma et al., 2010).

The interviews indicate that modern markets players (supermarkets, exporters, horeca,
industries suppliers) have formal contracts with local traders and FOs to ensure that the
modern market players acquire a continuous supply of high-quality produce. Contracts
most often state specific commodities, qualities, order mechanism, payment systems
and price mechanisms. However, the payment is not in cash, and usually takes 3-4 weeks
after the produce is delivered. With respect to price, there is a price agreement between
the modern market players and local traders and FOs. On average, modern market prices
are higher and more stable (price variance is small) than traditional market prices. This
finding is in line with the works of (Natawidjaja et al., 2007b,a; Sunanto, 2013; Yanag-
imura, 2018).

The interviews indicate that AgriTech companies also have contracts with local traders
and FOs (similar to the contracts of modern market players). There are AgriTech com-
panies that require specific graded products, but there are also AgriTech companies that
buy ungraded products. In addition to their role in the market, there are AgriTech com-
panies who also have roles in finance and extension programmes (as mentioned above).
With respect to finance, credit provided by AgriTech companies follows the rules from
the finance authority (part of the government), e.g. the maximum amount of credit per
farmer, interest rate, administrative procedures. Even though it is not as easy as get-
ting credit from the local traders, it is easier than getting credit from the commercial
banks (e.g. collateral is not needed). With respect to extension programmes, to improve
produce quality of their partner FOs, AgriTech companies collaborate with production
inputs companies (seeds, fertilisers, pesticides), universities and the government to con-
duct extension programmes through field experiments and weekly visits and monitor-
ing.

The interviews indicate that with respect to food safety only export market players
are concerned. They follow the food safety standard as required by their buyers. Mean-
while, traditional markets, other modern market players, and AgriTech companies are
less concerned. These parties determine the quality of produce based primarily on only
outer quality, i.e. size, shape and appearances. There is no control for pesticide residues
of produce also noted by (Natawidjaja et al., 2007a; Yanagimura, 2018).
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5.2.3. CHALLENGES IN INDONESIAN APSCS
In general, the challenges Indonesian horticultural production and supply chains face,
are similar to those in other developing countries. The interviews indicate that the chal-
lenges of Indonesian horticultural supply chains encompass aspects related to produc-
tion, market, logistics, finance, capacity development and institutions.

With respect to production, the challenges encompass low quality and productivity,
seeds availability, and poor production systems. Low quality and low productivity are
related to characteristics of most farmers in Indonesia whom are smallholder farmers
with lack of knowledge and capital to implement good farming practices (Abdulsamad
et al., 2015; Menegay and Darmono, 2007; Perdana and Kusnandar, 2012). With respect
to seeds, the seeds for horticultural crops are often not available, as most are imported.
Meanwhile, from production systems, most farmers do not have the production plan,
planting, harvesting and supply schedule to match the production with markets.

Meanwhile with respect to the market, as explained above, most smallholder farmers
are controlled by the local traders in financial and (for some farmers) land (Natawidjaja
et al., 2007a, 2014; Soviana and Puspa, 2012). The interviews confirm that this situation
leads to the challenges of power imbalance, lack of transparency, and unfair chain gov-
ernance in line with the findings of Natawidjaja et al. (2007a, 2014); Soviana and Puspa
(2012). The majority of produce goes to traditional markets: unstructured markets char-
acterised by lower requirements with respect to quality, volume and schedule of supply.
There is little or no incentive for farmers to increase their produce quality.

With respect to logistics, the main challenge reported is the absence of cold chain
systems for horticultural products resulting in high food losses and food waste. The
other challenge is the high cost of delivery of produce in long-chain systems.

With respect to finance, there is the lack of financial infrastructures for farmers that
lead to their dependencies on the local traders (explained above). Even though there is
a credit programme from the government, the number of farmers who can access this
program is still limited.

With respect to capacity development, the governmental agricultural extension pro-
grammes are still struggling to support farmers due to the insufficient number of offi-
cers and lack of trust from farmers. In addition, the extension programmes still follow
the top-down approach that, most often, do not solve the farmers’ problems and still fo-
cus solely on the production aspect. Even though there are extension programmes from
AgriTech companies (as explained above), access is limited to their partners.

With respect to governance, the first challenge is in the chain governance between
actors, especially between farmers and local traders with less transparent information
and unequal margin distribution. Second, there are a few farmer groups whom are able
to facilitate farmers to do collective actions in the production and supply chains. Third,
government policy does not focus on the horticultural sector.

5.3. CASE STUDIES WITH COCREATE
In this thesis, COCREATE is implemented in two case studies, one for each of the two
types of APSCs in Indonesia: local trader-farmer groups, and 2) a farmer organisation,
more specifically a group of farmer groups. Both cases are located in a horticultural
production centre in Indonesia, in the Bandung district (in different sub-districts), West
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Java. This area is exemplary for most agricultural chains in Indonesia in terms of chal-
lenges explained above (Menegay and Darmono, 2007; Natawidjaja and Morgan, 2007;
Natawidjaja et al., 2007a, 2014).

These case studies were performed in collaboration with a local university in Indone-
sia, with Study Programme of Agribusiness, Faculty of Agriculture, of Padjadjaran Uni-
versity (Unpad). Unpad is a local university with many educational programmes in agri-
cultural sector in West Java, Indonesia, with knowledge of the local situations and also
access to farmers and local traders.

5.3.1. CASE OF LOCAL TRADER-FARMER GROUPS IN CIWIDEY
The first case study with local trader-farmer groups was located in the Ciwidey sub-
district in Bandung District, West Java. The information about the case of local trader-
farmer groups is discussed in more detail in Chapter 6.

As explained above, there are many problems in the relations between farmers and
local traders. Meanwhile, they depend on each other. Farmers depend on local traders to
market their produce and to acquire credit, while the local traders depend on the farm-
ers for continuous supply of good quality produce. However, the interviews indicate a
lack of incentive alignment in their relationships. local traders have difficulty to moti-
vate farmers to improve their produce quality due to the implemented selling systems
(ungraded) and lack of transparency (e.g. in price, logistic cost). On the other hand, the
interviews indicate lack of commitment of farmers to the agreements as one the main
problem in APSCs in Indonesia, including their agreements with their local traders.

COCREATE is implemented with local trader-farmers groups to empower farmers
and local traders to improve their understanding on their own and others’ situations,
to find ways to deal with their situations and to work together to improve each other
position in their APSCs.

5.3.2. CASE OF A GROUP OF FARMER GROUPS IN PANGALENGAN
The second case study is performed with a group of farmer groups (GFG) located in Pan-
galengan sub-district, Bandung District, West Java. This GFG consists of smaller farmer
groups located in the same area, some of which are formal farmer groups. The informa-
tion about the GFG of Pangalengan is discussed in more detail in Chapter 7.

As explained above, FOs can facilitate smallholder farmers to acquire access to mar-
kets, especially modern markets that require high quality produce. However, as the in-
terviews indicate, there are many government programmes of FOs and market access
development that have not been successful. Many FOs cannot maintain their organisa-
tions and their partnership with modern market players.

The interviews identified challenges faced in FOs development in Indonesia. First,
there is a lack of common goals between farmer members. The top-down approach in-
herent in the programmes is believed to be one of the factors involved Beber et al. (2018);
Markelova et al. (2009). Second, as mentioned above, there is a lack of commitment of
farmer members to their FOs. When the price is high, most often they sell their produce
to the local traders who offer the highest price. Third, there is usually the domination
of the head of FOs that lead to unequal profit distributions. Fourth, most farmers, espe-
cially the old farmers, lack entrepreneurial spirits to take risks to innovate. Meanwhile,
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to supply to modern markets, the improvement of production and supply chain systems
are required. Fifth, the government programmes in FOs development focus on forming
farmer groups, but less focus on empowering farmers to develop their APSCs.

COCREATE is implemented with the GFG of Pangalengan to empower farmers in-
volved in this group to improve common understanding of their situation (as a group)
and to self-organise their governance to deal with the encountered challenges (discussed
in more detail in Chapter 7).

5.4. CONCLUSION
This section discusses the general situation of Indonesian APSCs, in the horticultural
sector. Three types of APSCs are distinguished in this thesis: local trader-farmer group,
farmer organisation, and farming companies. This research focuses on the first two
types, as they represent most smallholder farmers in Indonesia.

In local trader-farmer groups, farmers very much depend on their local traders, both
for market access and in farming activities (through credit). This kind of APSC is charac-
terised by the low quality of produce (due to lack of knowledge of and capital owned by
farmers) and lack of transparency in market information: end market and price.

In farmer organisations, meanwhile, farmers are encouraged to be more aware of
produce quality, and there is more transparent market information. However, there are
still few farmer organisations in horticultural sector in Indonesia.
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COCREATE IMPLEMENTATION

WITH AGRICULTURAL CHAIN

ACTORS CONNECTED VERTICALLY:
IMPROVING RELATION BETWEEN

FARMERS AND LOCAL TRADERS

COCREATE, an approach to empower agricultural chain actors to pursue sustainable
APSCs in developing countries, has been designed and proposed in Chapter 4. COCRE-
ATE focuses on empowering agricultural chain actors to engage in pursuing common
understanding of their situation, designing and developing solutions (by themselves) to
deal with specific situations, and implementing solutions (through working together) to
pursue sustainable APSCs.

This chapter addresses the third research questions: “Can COCREATE be implemented
to improve the vertical relation of agricultural chain actors in Indonesia?”, and “What are
the effects of the implementation of COCREATE on the situation of the cases with respect
to vertical relations in agricultural production and supply chains?”.

To this purpose, COCREATE was implemented with agricultural chain actors con-
nected vertically, more specifically with local trader-farmer groups. Although farmers

This chapter is based on:

1. Kusnandar, K., van Kooten, O., & Brazier, F. M. (2019). Empowering through reflection: Participatory
design of change in agricultural chains in indonesia by local stakeholders. Cogent Food & Agriculture,
5(1), 1608685. https://doi.org/10.1080/23311932.2019.1608685

2. Kusnandar, K., van Kooten, O., & Brazier, F. M. (2020). COCREATE: A Self-directed Learning Approach
to Agricultural Extension Programmes. Accepted in Development in Practice (November 2020)
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and local traders are fully dependent on each other, there is often little awareness of the
challenges with which they are each faced. It was the main reason to focus on this verti-
cal connection in this thesis (discussed in Chapter 5).

Section 6.1 discusses the method of COCREATE implementation with farmers and
local traders. Section 6.2 presents the results of design activities, implementation activi-
ties and follow-up design. Section 6.3 provides a discussion and conclusion.

6.1. METHOD
A case study in a horticultural production centre in Indonesia, Ciwidey sub-district, Ban-
dung district, West Java was performed in this action research. Four local trader-farmer
groups from this area participated in COCREATE implementation.

The method of COCREATE implementation with local trader-farmer groups is dis-
cussed below.

6.1.1. MOCK-UP SESSION
Ten researchers and research assistants from the Department of Agribusiness, Faculty of
Agriculture, Padjadjaran University, were trained during two mock-up sessions to mas-
ter the procedure and reflection technique required for COCREATE to facilitate the co-
creation workshops (explained in Chapter 4).

6.1.2. SETTING
As discussed in Chapter 5, local traders are connected vertically to their farmers through
traditional chain governance. In short, local traders provide credit to farmers, take care
of all post-harvest activities (cleaning, sorting and grading), and choice of market: most
often the traditional market. Meanwhile, farmers have an obligation to sell all their pro-
duce to their local traders.

There are 4 local trader-farmer groups whom participated in COCREATE implemen-
tation in this study. Actually, first, there were 6 local traders who were willing to par-
ticipate, but then two local traders discontinued their participations. The numbers of
farmers whom worked with the four local traders and participated in COCREATE are
provided in Table 6.1

Table 6.1: The number of farmers who work with the local traders who participated in COCREATE

Number of farmers
local trader 1 15
local trader 2 34
local trader 3 25
local trader 4 32

Note: The other two local traders (who did not continue their participation in COCREATE) did not mention
the number of farmers who work with them

With respect kind of crops, the horticultural crops cultivated by these farmers include
watercress, tomatoes, beans, cabbage, chillies, leafy green vegetables.
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6.1.3. COCREATE IMPLEMENTATION
A series of COCREATE workshops was implemented between April 2017 and April 2018
with local trader-farmer groups. The implementation of each activity is explained below.

DESIGN ACTIVITIES

Design activities encompassing a series of co-creation workshops with local trader-farmer
groups were conducted from April to June 2017. The location of workshops was deter-
mined together with the farmers and local traders close to their home. Each workshop
took about a half day, with about a week between workshops to ensure that workshops
do not disturb farmers’ and local traders’ activities too extensively whilst maintaining
momentum between workshops.

The procedure described in Chapter 4 was implemented as follows:
1. Phase A

In Phase A, two workshops were organised for the farmers, and two for the local
traders. The first workshop focussed on identifying strengths, weaknesses and chal-
lenges. Two rounds were organised for the farmers: first with groups of farmers on
the basis of their connection to specific local traders, and then with mixed groups of
farmers (associated with different local traders). Note that there was only one round
during the first workshop for the local trader group. The second workshop focused
on generating possible solutions for identified challenges with these same groups
(with separate workshops for farmers and local traders).

2. Phase B

In phase B, two workshops were organised with farmers and local traders together.
Groups were formed on the basis of local trader-farmer groups (farmers together with
their local trader) to work together to determine solutions, action plans, and actors
in-charge for the action plans.

The first workshop began by local traders presenting their challenges and possible
solutions identified in the previous workshops to “their” farmers, and vice versa. To-
gether they focused on choosing challenges and solutions to be discussed, explor-
ing challenges and solutions, and determining agreed solutions. Specific knowledge
questions to be addressed were noted.

Then, the second workshop started by facilitators answering the knowledge ques-
tions from the first workshop. Before moving to the next stage, groups reconsider
the results of the previous workshop (challenges and agreed solutions) in light of the
new information they have received. The new list of challenges and agreed solutions
on the flipchart are the basis for discussion and choice of plans of action and actors
in-charge in the action plans.

IMPLEMENTATION ACTIVITIES

The implementation of solutions and action plans agreed in the design activities were
performed between July 2017 and April 2018. Two facilitators 1 visited the groups in
the case study area, at least, 1-2 times a week for a period of 5 months, from August to

1Students from Unpad supported by research assistants and lecturers from Unpad and TU-Delft
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December after which, from January to March, less frequent visits, 1-2 times a month,
were held plus additional meetings with extension officers and other experts to address
specific needs and desires of local traders and farmers.

FOLLOW-UP DESIGN

Two follow-up design workshops were held in April 2018. These workshops were sup-
ported by facilitators 2. In these workshops, local trader-farmer groups, in each group,
identified the changes in situations due to the implementation of agreed solutions, iden-
tified barriers in the implementation of solutions, and design and agree on new follow-
up plans.

In the follow-up design workshop an agricultural extension officer was invited to an-
swer specific questions as requested by the farmers and local traders.

6.1.4. PARTICIPANTS OF COCREATE
DESIGN ACTIVITIES

In Phase A, 6 local traders participated in the first workshop with local traders only, after
which only 4 local traders continued. The four groups of farmers associated with these 4
local traders were invited to participate in this case study, initially for the first and second
workshops for farmers only described above; they accepted the invitation and attended
the workshops.

In Phase B, the 4 local traders and most of these farmers (whom participated in Phase
A) also participated in the first and second workshop with farmers and local traders.

The composition of the groups in both Phase A and Phase B are depicted below in
Table 6.2. Note that there is some variance in the number of farmers per group.

Table 6.2: The number of participants in the design activities

Phase A Phase B
Workshop 1 Workshop 2 Workshop 1 Workshop 2

Workshop with local trader
local traders 6 4
Workshop with groups of farmers
Group 1 8 11
Group 2 7 9
Group 3 3 7
Group 4 7 8
Total 25 35
Workshop with local trader-farmer groups
Group 1 10 8
Group 2 9 10
Group 3 8 10
Group 4 10 9
Total 37 37

Note: in every workshop, each group was supported by 2 facilitators

2Research assistants from Unpad and a researcher from TU Delft (the author of this thesis)
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IMPLEMENTATION ACTIVITIES AND FOLLOW-UP DESIGN

The local traders and farmers in Groups 1 and 2 participated in the design activities,
implementation and follow-up design activities. The farmers in Group 3 did the same.
The local trader in Group 3, however, ended participation in the workshops after the
design activities. The same held for both the farmers and the local trader in Group 4:
they too ended participation in the case study after the design activities workshops.

Table 6.3 depicts the number of participants in the implementation activities and
follow-up design.

Table 6.3: Number of participants in the implementation and follow-up design

Implementation activities
Follow-up design

First workshop Second workshop
Group 1 13 7 6
Group 2 22 9 8
Group 3 11 3 7
Total 46 19 21

Note: in every workshop, each group was supported by 2 facilitators

6.2. RESULTS
This section provides the results of COCREATE implementation with the local trader-
farmer groups. The process and the output of COCREATE are explained below. The
results of the design activities workshops are presented first followed by the results of
implementation activities and follow-up design.

6.2.1. RESULTS OF DESIGN ACTIVITIES
The results of design activities are divided into the process and the output that are pro-
vided below.

THE PROCESS OF DESIGN ACTIVITIES

1. Phase A

In the first workshop of phase A, with separate workshops for local traders and farm-
ers, more weaknesses than strengths were identified (Table 6.4). On average, local
traders each identified 1-2 strengths and 4 weaknesses, of which half were categorised
to be unique. Farmers in three groups (1, 2, and 4), on average each identified 3-4
strengths and 4-5 weaknesses. Farmers in Group 3 identified on average approx. 13
strengths and 17 weaknesses. For each of these groups about 30-47% were categorised
to be unique strengths and weakness.

In the second round of identifying strengths and weaknesses (workshop with groups
of farmers), there was an increase in the average of number of post-its written by farm-
ers. On average, each farmer identified 3-6 strengths and 4-7 weaknesses, and about
30-60% of these post-its were identified as unique strengths and weaknesses in each
group. In this round, one common weakness emerged, that is the lack of access to
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agricultural extension services. In the first round, this weakness had only been named
in two groups, then, in the second round, it was mentioned by all groups.

In the round of identified challenges, the identified strengths and weaknesses were
discussed in separate workshops by the 4 groups of farmers and the group of local
traders. From these discussions, 11 main challenges were identified by local traders,
and 10-15 main challenges were identified by each group of farmers (Table 6.4).

Table 6.4: Number of strengths, weaknesses and challenges identified in the first workshop of phase A

Number of
participants

Number of post-it Unique
Challenges

Strength Weakness Strength Weakness

Workshop
with local
traders

6 10 24 6 13 11

Workshop with farmers (first round)
Group 1 8 31 43 10 12 10
Group 2 7 21 38 10 17 15
Group 3 3 41 52 14 18 15
Group 4 7 23 31 9 13 13
Workshop with farmers (second round)
Mixed group 1 7 31 27 11 14
Mixed group 2 7 25 31 12 15
Mixed group 3 7 35 51 18 16
Mixed group 4 4 24 27 16 15

In the second workshop of phase A, in the round of generating possible solutions with
local traders, on average, 9 solutions were identified by each local trader. After cat-
egorisation, about 37% of written post-its were considered to be unique (see Table
6.5). Meanwhile in the round of generating possible solutions with farmers, in three
groups (1, 2, and 4), on average, each farmer identified 4-5 possible solutions, and in
the group 3 each farmer identified on average 10 solutions. After categorisation, about
25-40% were identified to be unique.

Table 6.5: Number of ideas created in the second workshop of phase A

Number of
participants

Number of
Post its of solutions Unique solutions

Workshop with local
traders

4 37 14

Workshop with farmers
Farmers of Group 1 11 42 12
Farmers of Group 2 9 45 19
Farmers of Group 3 7 70 17
Farmers of Group 4 8 43 17

2. Phase B
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In the workshops of phase B with local trader-farmer groups (local traders work to-
gether with their farmers in each group), paraphrasing was initially a challenge (re-
quiring facilitators to interrupt), but was applied strictly. In the first workshop, every
local trader-farmer group agreed on 3-6 solutions (Table 6.6).

Table 6.6: Number of agreed solutions resulted in the first workshop of Phase B

Number of participants Agreed solutions
Group 1 10 3
Group 2 9 5
Group 3 8 3
Group 4 10 6

In the second workshop of Phase B, first facilitators answered the specific knowledge
questions posed during the first workshop at the beginning of the second workshop
of Phase B.

In this workshop, in general, in each local trader-farmer group, there was an increase
in the number of agreed solutions. On average, in each group, action plans were de-
vised less than half of the agreed solutions (see Table 6.7)

Table 6.7: Number of agreed solutions, action plans, and actors in-charge resulted in the second workshops of
phase B

Number of
participants

Number of agreed
solutions

Number of action
plans

Group 1 8 5 3
Group 2 10 9 4
Group 3 10 8 2
Group 4 9 7 2

THE OUTPUT OF DESIGN ACTIVITIES

1. Phase A

Challenges and solutions resulted from the Phase A of design activities were cate-
gorised by researchers based on their relation to agricultural chains: production, mar-
ket, logistics and transportation infrastructures, financial infrastructures, and institu-
tions, for the purpose of analysis.

Challenges named by local traders with respect to market include price, payment and
order system, and access of information. With respect to production, the main chal-
lenge named by local traders is low quality of produce supplied by farmers. Other
main challenges are the (lack of) commitment of farmers bounded by credit, access
to formal credit, and access to governmental programmes. The main challenges faced
by local traders are listed in Appendix 5.

Meanwhile, farmers first named challenges with respect to production encompass-
ing low yield and quality of crops, soil condition, pests and diseases, access to good
quality of production inputs, water shortage in dry season, and competition in get-
ting farming labour and renting land. The main challenges named with respect to the
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market are market access, price fluctuation, access to market information, and pay-
ment system from local traders. Other main challenges include high transportation
cost related to bad condition of road connected their lands, lack of capital and access
to formal credit, lack of access to agricultural extension services and government pro-
grams, and the absence of farmer organisation. The main challenges of farmers are
listed in Appendix 6.

With respect to possible solutions, most possible solutions generated by local traders
deal with challenges in logistics, that is to control supply from farmers bounded by
them through credit. It encompasses farmer selection, record keeping and negotia-
tion. Solutions to deal with market challenges are negotiation with buyers and new
strategies for volume of supply. Meanwhile, for challenges in production related to
produce quality, a solution would be to encourage farmer to use better farming meth-
ods and to use better quality production inputs (seeds, fertilizers). Other solutions are
to access to formal credit and to establish a formal farmer group to acquire access to
governmental programmes (see Appendix 5).

Meanwhile, for farmers, more than half of the possible solutions relate to challenges
in production. They include farming methods, crop maintenance, maintaining soil
quality, producing better seeds, fertilizing, spraying, getting access to production in-
puts, managing water and labour. Solutions to deal with market challenges are con-
tract and transparency in price from local traders, planning in farming coordinated
by local trader, expansion of local traders’ markets, and government policy in mar-
ket and price. Meanwhile, solutions to deal with financial challenges are establishing
cooperation, and managing and controlling money for farming. The other solutions
are related to improving roads connected their land and establishing formal farmer
groups to get access to agricultural extension services and government programs (See
Appendix 6).

2. Phase B

In Phase B, local traders worked together with their farmers, in each group, to discuss
the important challenges and to determine the solutions to deal with the challenges.

Solutions agreed by local trader-farmer groups addressed challenges in production,
market, logistics and transportation, financial, and institutions. The challenges, agreed
solutions and action plans resulted from the design activities are provided in the Table
6.8

Table 6.8: The challenges, agreed solutions and action plans resulted from the design activities

Challenges Agreed Solutions and action plans

Production
Group 1
Pests and diseases Using kipahit leaves1

Cost and availability of fertilisers Acquiring access to subsidy programmes (linked to institutions)
Water shortage in dry season Group provides and manages water pump

- The local trader will provide water pump
- Farmers will be responsible for operational and maintenance

costs
Continued. . .
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Table 6.8(continued)

Challenges Agreed Solutions and action plans

Group 2
Low yield and quality of produce Conducting field experiments

- Farmers will provide land and labour
- The local trader will provide good quality production inputs

(with credit scheme) and technical assistance
Pests and diseases Improving spraying method (part of field experiments)
Water shortage in dry season Working together to maintain irrigation channels

Group 3
Low quality of produce Improving farming method
Unknown soil pH Using turmeric
Water shortage in dry season Working together to maintain irrigation channels
Labour shortage in rainy season Changing schedule of farming activities

Group 4
Pest and diseases !
Low yield and quality of produce. Conducting field experiments

- Farmers will provide labour
- The local trader will provide land

Water shortage in dry season Farmers and the local trader (as a group) will buy water pump
Labour shortage in rainy season Finding labour from outside area
Market
Group 1
Low price of produce Supplying packaged produce to supermarkets

- Farmers will be involved in post-harvest activities2

- The local trader will be responsible for market and transporta-
tion

Group 2
Price fluctuation Supplying packaged produce to supermarkets

- Farmers will be responsible for supplying good quality produce
- The local trader will be responsible for post-harvest activities,

market and transportation
No planning in planting crops Making a planting schedule

- The local trader will make a planting schedule
- Farmers will follow the schedule

Group 3
Price fluctuation Supplying packaged produce to supermarkets
No planning in planting crops Making a planting schedule

Groups 4
Price fluctuation Supplying packaged produce to supermarkets.
Logistics and transportation
Group 2 and 3
Bad condition of roads Working together to maintain roads

Group 4
Bad condition of roads Request support to the government
Financial
Group 2
Lack of access to formal funding in-
stitutions

The local trader will continue to provide credit

Continued. . .
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Table 6.8(continued)

Challenges Agreed Solutions and action plans

Managing money for farming and
living

Separating money for farming and living

Group 3
Lack of capital Trying to acquire credit from family, neighbours/friends and the

government

Group 4
The absence of record keeping of
credit from local trader to farmers

One farmer is appointed to help the local trader to make record
keeping of credit for farmers

Institutions
Group 1
Lack of access to government pro-
grammes

Establishing a formal farmer group
- Further group meetings
- One farmer is appointed to collect data and documents required

in the process of formalisation
- Farmers and the local trader will contribute to administrative

cost
Lack of means for sharing informa-
tion

"as above"

Group 2
Lack of access to government pro-
grammes

Establishing a formal farmer group

- Further group meetings
- The local trader will collect data and documents required

for the process of formalisation
- Farmers and the local trader will contribute to administra-

tive cost
The absence of a formal farmer
group

"as above"

Group 3
Lack of access to government pro-
grammes

Establishing a formal farmer group
- One farmer is appointed to collect data and documents required

in the process of formalisation
- Farmers will contribute to administrative cost

The absence of a formal farmer
group

"as above"

group 4
Lack of access to government pro-
grammes

Establishing a formal farmer group
- Further group meetings
- One farmer is appointed to organise the further meetings

The absence of a formal farmer
group

"as above"

1 A local name for Thitonia difersivolia
2 i.e. cleaning, sorting, grading and packaging

6.2.2. RESULTS OF IMPLEMENTATION ACTIVITIES AND FOLLOW-UP DESIGN
As mentioned above, 3 groups (Group 1, 2 and 3) continued their participation in the
implementation activities and follow-design. This section provides the results of imple-
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mentation activities and follow-up design of these three groups.
During the implementation activities the groups: 1) held informal meetings among

themselves to discuss farming methods; 2) contacted supermarkets to acquire access
to these markets; and 3) held meetings with extension officers and local government to
form formal farmers groups. As indicated above follow-up design meetings were held
after approx. 10 months supported by facilitators and an agricultural extension officer
was invited to a meeting on specific request of farmers and local traders.

The results of implementation activities and follow-up design are described below
for APSCs in relation to production, market, logistics, finance, and institutions.

PRODUCTION

Farmers and local traders were mostly successful in implementing their plans and dis-
covered limitations during the process (Table 6.9). The plans, then, were adapted (dur-
ing the follow-up design meetings) based on their experience (during implementation
activities) and new technical knowledge gained from interaction with an agricultural ex-
tension officer.

MARKET

With respect to the market, all groups pursued the option to supply produce to super-
markets. Initially, all groups were unsuccessful. Groups 1 and 2 pursued and were suc-
cessful, while Group 3 did not pursue this any further. As of November 2018, Groups
1 and 2 are working with a supermarket supplier to supply produce to two supermar-
kets with a total of 11 outlets 3. Farmers are involved in post-harvest activities and have
access to market information 4 that affect their awareness on produce quality and the
implications for market value. In the follow-up design, Groups 1 and 2 have plans to in-
crease their supply to supermarkets, while Group 3 are pursuing opportunities to expand
their market.

Table 6.10 shows how agreed solutions and action plans have been implemented,
and the follow-up plans of all groups with respect to the market.

3In 2020, the Group 1 and 2 managed to maintain their access to modern markets, even though through differ-
ent suppliers. In fact, the two groups have been successful in obtaining a government programme in coffee
development (as their secondary crops)

4The two local traders share information on price, volume order, post-harvest and transportation cost of pro-
duce supplied to supermarkets with the farmers
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Table 6.9: Implementation of agreed solutions and actions plans, and follow-up plans with respect to produc-
tion

Agreed solutions and action plans Implementation Follow-up plans

Group 1
Using kipahit leaves Farmers applied the kipahit

method, but the availability of
the leaves was limited

Using bamboo to deal with
snails1.

Acquiring access to subsidy pro-
grammes

The group has established a formal
farmer group to acquire access to
subsidy programmes

Accessing a fertiliser sub-
sidy programme from the
government

Using water pump
- The local trader will provide a wa-

ter pump
- Farmers will be responsible for

operational and maintenance
costs

The group cancelled the plan be-
cause the flow of water from the
sources is very limited.

Planting crops that need
less water

Group 2
Conducting field experiments
- Farmers will provide land and

labour
- The local trader will provide good

quality production inputs (with a
credit scheme) and technical as-
sistance

Farmers and the local trader had in-
formal discussions to improve farm-
ing practices, then farmers applied a
new method, but the result was un-
der expectation.

Accessing training from
agricultural extension
programmes2

Improving spraying method (part of
field experiments)

Farmers applied a new spraying
method, but it was not successful

Using bamboo to deal with
snails

Working together to maintain irriga-
tion channels

Farmers continue to work together
to maintain irrigation channels.

Keeping up the activity

Group 3
Improving farming method Farmers tried to improve their farm-

ing method, but it was not success-
ful

Using better quality of pro-
duction inputs (seeds, fer-
tilisers, pesticides)

Using turmeric Farmers applied the turmeric
method successfully, and the pH of
their soil is still in the normal range

Keeping up the activity

Working together to maintain irriga-
tion channels

Farmers continue to work together
to maintain irrigation channels.

Keeping up the activity

Changing schedule of farming activ-
ities

Farmers adjusted the schedule of
farming activities and managed to
do some activities by themselves

Keeping up the activity

1 One of traditional methods informed by the agricultural extension officer
2 Related to their farmer group status that is discussed in institutions
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Table 6.10: Implementation of agreed solutions and action plans, and follow-up plans with respect to the mar-
ket

Agreed solutions and action plans Implementation Follow-up plans

Group 1
Supplying packaged produce to su-
permarkets
- Farmers will be involved in post-

harvest activities
- The local trader will be responsi-

ble for market and transportation

The group has supplied produce
to supermarkets
- Farmers have been involved in

post-harvest activities, and the
local trader is responsible for
market and transportation

Two plans
- Farmers will improve produce

quality
- The local trader will acquire

up-to-date market informa-
tion from supermarkets

Group 2
Supplying packaged produce to su-
permarkets
- Farmers will be responsible for

supplying good quality produce
- The local trader will be respon-

sible for post-harvest activities,
market and transportation

The group has supplied produce
to supermarkets
- Farmers have been involved in

post-harvest activities, and the
local trader is responsible for
market and transportation

Expanding their market, both for
high-grade and low-grade pro-
duce

Making a planting schedule
- The local trader will make a plant-

ing schedule
- Farmers will follow the schedule

The group has not implemented
a planting schedule due to lim-
ited volume ordered from super-
markets

Implementing a planting sched-
ule when market demand has in-
creased
- The local trader will make a

planting schedule
- Farmers will follow the sched-

ule
Group 3
Supplying packaged produce to su-
permarkets

The group prepared and sent
samples of produce to a super-
market, but it was not accepted

Finding other opportunities to
expand their market

Making a planting schedule The group has not implemented
a planting schedule

Identifying the kind of produce
needed by markets before mak-
ing plans for planting crops

LOGISTICS

With respect to logistics, farmers continue to work together to fix roads connecting their
land. However, because most roads are not paved, they are easily damaged. For this,
they came up with follow-up plans to pave the roads and to ask for support from the
local government (Table 6.11).

FINANCE

Little has changed for all three groups with respect to finance (Table 6.12). In the follow-
up design, Group 3 agreed to try to acquire access to finance from the government. This
requires the status of formal farmer group (discussed in the institutions).
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Table 6.11: Implementation of agreed solutions and action plans, and follow-up plans with respect to logistics

Agreed solutions
and action plans

Implementation Follow-up plans

Group 2
Working together
to maintain roads

Farmers continue
to work together to
fix roads

Farmers and the local traders will contribute to
the cost of paving roads, in addition to working
together

Group 3
Working together
to maintain roads

Farmers continue
to work together to
fix roads

Two plans
- Farmers will contribute to the cost of paving

roads, in addition to working together
- Applying proposal to the local government

Table 6.12: Implementation of agreed solutions and action plans, and follow-up plans with respect to finance

Agreed solutions and action
plans

Implementation Follow-up plans

Group 2
The local trader will continue to
provide farmers credit

The local trader continues to
provide farmers credit

Keeping up the activity

Separating money for farming
and living

Farmers have tried to sepa-
rate money for farming and
living

Keeping up the activit

Group 3
Finding access to credit
- Trying to acquire credit from

family, neighbours/friends and
the government

Farmers have not been suc-
cessful in acquiring credit ac-
cess

Applying to a government
credit programme that
requires a formal farmer
group 1

1 Proposed by the agricultural extension officer

INSTITUTIONS

With respect to institutions, all groups pursued formalisation of their group. As of Novem-
ber 2019, Groups 1 and 2 have been registered in the database of the Ministry of Agricul-
ture and have acquired a formal organisational structure. Meanwhile, due to regulations
5 farmers in Group 3 needed to re-join an established farmer group of coffee growers (of
which they were previously members). Negotiations to this purpose were successful 6.

Implementation of agreed solutions and action plans, and follow-up plans with re-
spect to institutions are shown in Table 6.13.

5Based on the rules, farmers who are registered in a formal farmer group cannot become a member of a new
farmer group

6The head of coffee farmer group came to the follow-up design meeting invited by Group 3 and accepted the
plans
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Table 6.13: Implementation of agreed solutions and action plans, and follow-up plans with respect to institu-
tions

Agreed solutions and action
plans

Implementation Follow-up plans

Group 1 and 2
Establishing a formal farmer
group
- Further group meetings
- One farmer is appointed

to collect data and docu-
ments required in the pro-
cess of formalisation

- Farmers and the local
trader will contribute to
administrative cost

The group has processed the le-
galisation of farmer group, but
the process at the level of the
local government has not been
finished yet
- The group had internal meet-

ings and a meeting with an
agricultural extension officer

- The group has collected and
sent required documents to
the local government

- A formal organisational struc-
ture has been defined and im-
plemented

Keeping in touch with the
local government to acquire
up-to-date information re-
garding the process of legal-
isation
- The local trader and farm-

ers in the management of
farmer group will be re-
sponsible for this

Group 3 Establishing a formal
farmer group
- One farmer is appointed

to collect data and docu-
ments required in the pro-
cess of formalisation

- Farmers and the local
trader will contribute to
administrative cost

The group tried to establish a
formal farmer group, but most
farmers have been registered to
an established farmer group (a
coffee farmer group)

Reorganising the group by
- Joining the coffee farmer

group
- Forming a vegetable divi-

sion and appointing one
farmer as a coordinator

6.3. DISCUSSION AND CONCLUSION
This chapter reports on the implementation of COCREATE with local trader-farmer groups
located in a horticultural production centre in Indonesia. The results of COCREATE im-
plementation are discussed below.

The procedure of COCREATE designed in this study supports active participation
of both farmers and local traders. The procedure of COCREATE worked even for par-
ticipants with marginal education. Facilitators played an important role in this process,
supporting farmers and local traders to engage and to apply the paraphrasing technique.

In the design activities, in the separate workshops of farmers and workshops of local
traders in Phase A, the procedure facilitated farmers and local traders to learn from their
peers to improve their understanding regarding their own situations, and to increase
their creativity to generate solutions that could be of use to themselves. These results
are in line with (Numa et al., 2008; Yasui et al., 2016). Facilitated by this co-creation ap-
proach (applying reflection) different strengths and weaknesses were identified by differ-
ent farmers and local traders in each group, shared and discussed by farmers and local
traders and translated into challenges. Then, based on identified challenges, groups of
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farmers and a group of local traders were able to identify possible solutions.
The procedure of design activities in Phase A improved the willingness of farmers

and local traders to participate to share their perspectives and experiences regarding
their situations. Meanwhile, the implementation of reflection in this process allowed
farmers and local traders to learn from their each others’ perspectives and experiences.
These processes (sharing and reflecting) enriched the understanding of farmers and
local traders on their own challenges. This understanding enables farmers and local
traders to identify possible solutions for their challenges.

Meanwhile, in the design activities of Phase B in which local traders and farmers
worked together (in each local trader-farmer group), reflection using paraphrasing tech-
nique enabled farmers to view challenges from a local trader’s perspective, and vice
versa. Based on these challenges, farmers and local traders identified shared challenges
related to quality management of their chain systems from different perspectives (due
to different contexts). Reflection during co-creation workshops contributed to improved
understanding between farmers and local traders regarding each other’s challenges. This
common understanding can be implied from solutions and action plans agreed by farm-
ers and local traders (in each local trader-farmer group). Another important thing in
Phase B is the information provided by facilitators to answer specific knowledge ques-
tions asked by farmers and local traders, as input to the design sessions.

Moreover, the procedure of design activities in Phase B that focussed on common
understanding through reflection worked to ease the issue of power relations between
the actors involved. This approach enabled farmers and local traders to be more aware
of the importance of working together, whilst respecting a division of roles and respon-
sibilities between them.

With respect to the implementation activities, local trader-farmer groups pursued
solutions and action plans agreed in the design activities. Even though, not all solutions
and action plans were successfully implemented, the relation and task division between
farmers and local traders has changed. Local traders in the two groups (Group 1 and 2) in
which they participated have become more aware of the farmers’ situations and farmers
have become more aware of the challenges with which local traders are faced. Shifting
the responsibility for post-harvest activities from the local trader to the farmers (that
had never been done before in this area) for produce supplied to supermarkets, required
a major leap in faith from both parties, but it worked. Availability and transparency of
market information from the supermarkets (price, volume order, post-harvest cost) in-
creased awareness for both farmers and local traders, and provided the basis for discus-
sions on daily practice: the choice of crops, desired quality, production techniques and
possible governmental support. Shifting these tasks and responsibilities to the farmers
was a direct consequence of the COCREATE approach, confirming the importance of
awareness of value chain management for sustainable chains (Hernandez et al., 2015;
Unnevehr, 2015).

Meanwhile, the group who were left by the local trader (Group 3) struggled to im-
plement solutions agreed in the design activities. However, in follow-up design, they
managed to reorganise their group (to be independent of the local trader) and to join an
established group.

The need for additional technical knowledge, (Gebrehiwot, 2015; Benson and Jafry,
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2013) was also confirmed. All groups in this study discovered the need to form formal
farmer groups to access technical knowledge from agricultural extension programmes
and to access financial (governmental) programmes (e.g. production inputs subsidies,
credit with low interest rate). The self-directed learning approach embraced within COCRE-
ATE, made it possible for extension officers to provide information when needed.

In sum, COCREATE has the potential to engage farmers and local traders (connected
vertically in the chain) to develop a participatory system to improve their own situations.
COCREATE has shown to empower participants to work together over time, supported
by facilitators and agricultural extension officers (when needed), in a self-directed learn-
ing approach, to improve their own and each others’ positions in the chain. This result
confirms the importance of space for local actors to: 1) learn from their own experience;
2) learn from each other’s experience/perspective and influence each other’s perspec-
tives (through reflection) to pursue common understanding to find appropriate ways
(through working together) to move forward (Mazigo, 2017; Alemu et al., 2018), and, 3)
to organise themselves take actions to enable the changes. With respect to the effect,
COCREATE has shown to improve the vertical relation and task division between farm-
ers and local traders with respect to market, information transparency, and institutions.
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COCREATE IMPLEMENTATION

WITH AGRICULTURAL CHAIN

ACTORS CONNECTED

HORIZONTALLY: PURSUING

SUSTAINABLE INCLUSION IN A

GROUP OF FARMER GROUPS

THROUGH SELF-ORGANISATION

COCREATE has been successfully implemented to empower local trader-farmer groups
to improve their vertical relationship (discussed in Chapter 6). Farmers, traditionally ex-
cluded from market activities, have engaged in improving their market position together
with the local traders. Meanwhile, the local traders have engaged in supporting farmers
in the production aspect.

This chapter focuses on the implementation of COCREATE with agricultural chain
actors connected horizontally, more specifically with a group of farmer groups (GFG) in
Indonesia. This chapter answers the fourth research question: “Can COCREATE be im-
plemented to improve the horizontal relation of agricultural chain actors in Indonesia?”,
and “What are the effects of the implementation of COCREATE on the situation of the
cases with respect to horizontal relations in agricultural production and supply chains?”.

This chapter is based on Kusnandar, K., van Kooten, O., & Brazier, F. M. (2020). Sustainable inclusion in farmer
organisations as a result of self-organisation: A case study in Indonesia. Manuscript to be submitted for publi-
cation
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As explained in Chapter 5, FOs in Indonesia face many challenges encompassing the
absence of clear common goals, the lack of commitment of farmer members, unequal
profit distribution, risk aversion of farmers and lack of programmes to empower them.
In this thesis, COCREATE is implemented with a group of farmer groups to empower
farmer members to understand each other to reach common goals (as a group), and
to support them to self-organise their governance to deal with encountered challenges.
This group of farmer groups consists of smaller farmer groups located in the same area
some of which are formal farmer groups. However, the status of the group of farmer
groups is informal.

Section 7.1 discusses the COCREATE implementation for a case study with a group of
farmer groups in Indonesia. Section 7.2 provides the results of COCREATE implementa-
tion with the group of farmer groups, followed by a discussion and conclusion in Section
7.3.

7.1. METHOD
A group of farmer groups, located in the sub-district of Pangalengan, Bandung District,
West Java, one of the horticultural production centres in Indonesia, is the case of this
study. Farmer members cultivate various kinds of horticultural crops, for examples beans
(various types), white radish, tomato (various types), cabbage, carrots, potatoes, chillies.

7.1.1. SETTING
The group of farmer groups (GFG) of Pangalengan was initiated by a formal farmer group
located in Pangalengan sub-district. This formal farmer group obtained a programme in
market access from a local university. As a result, in 2015, they acquired access to a su-
permarket. This farmer group’s access to the market grew significantly. As they could not
fulfil the market demand themselves, they involved other farmer groups in the neigh-
bourhood to join them to supply produce to these supermarkets. The informal GFG of
Pangalengan was formed consisting of a number of sub-groups of farmers some of which
themselves are formal farmer groups.

When COCREATE was implemented (in 2017-2018) the GFG of Pangalengan sup-
plied produce to 4 supermarkets, and they had 13 sub-groups with approximately 100
farmers involved. Each sub-group has its own coordinator whom is a member of the
GFG management team (GFG Management).

Contracts with supermarkets are managed by the initiator of the collaboration, the
FG of Pangalengan. The GFG Management is responsible for coordination of produc-
tion, post-harvest activities, quality evaluation, finance and market access and develop-
ment.

Quality evaluation (e.g. % of Grade A, B, C) is the basis for the payment to farmer
members. With respect to price, there is a price agreement between the GFG and farmer
members based on the contract price with supermarkets. Farmers receive payment af-
ter the GFG has received payment from the supermarkets, most often within 3-4 weeks.
With respect to financial arrangements, some sub-groups that have formal legality (for-
mal farmer groups) have acquired governmental programmes for tools and machines.
There is sharing in using tools and machines between farmer groups coordinated by the
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GFG. They also have access to governmental agricultural extension programmes.

7.1.2. COCREATE FOR SELF-ORGANISATION
The COCREATE approach, discussed in Chapter 4, has been implemented to support
self-organisation in the GFG of Pangalengan. Reflection based on the paraphrase tech-
nique is essential to this case study.

As in the implementation with cases of farmers and local traders, the implementa-
tion of COCREATE with the GFG of Pangalengan consisted of design activities, imple-
mentation activities, and follow-up design.

The design activities consisted of 3 workshops between June and July, 2017, in Pan-
galengan. Participants of these workshops are the representatives of sub-groups and the
GFG Management. These meetings were organised to: 1) improve the understanding
of participants on the challenges encountered by their GFG (i.e. the initial situations);
and, 2) co-create solutions to improve their governance to deal with the challenges (i.e.
the first desired situation). These workshops were supported by 2 facilitators and a re-
searcher from TU-Delft.

After the design activities, there was a period in which the GFG (the sub-groups and
the GFG Management) implemented solutions agreed in the design activities (i.e. the
transition period). The transition period lasted between July 2017 and April 2018, after
which the follow-up design commenced.

The follow-up design consisted of 2 workshops conducted between April-May 2018,
in Pangalengan. Participants of these workshops are the representatives of sub-groups
and the GFG Management. These workshops were organised to: 1) share understanding
of the implementation of agreed solutions and the changes in the situation during the
transition period (i.e. the transition situations); and 2) improve solutions based on the
experience in the transition period (i.e. the second desired situations). These workshops
were supported by 2 facilitators and a researcher from TU-Delft.

The number of participants in the co-creation workshops is shown in Table 7.1

Table 7.1: Number of participants in the design activities and follow-up design

Number of farmers

Design activities
(June-July 2017)

Workshop 1 13
Workshop 2 12
Workshop 3* 15

Follow up design
(April-May 2018)

Workshop 1 15
Workshop 2 18

*) An extension workshop due to the time constraint in the Workshop 2

7.2. RESULTS
This section discusses the implementation of COCREATE by the GFG of Pangalengan
(supported by facilitators) to self-organise their governance (during the period of re-
search between 2017-2018) to deal with their challenges. The discussion is divided into:
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1) challenges faced by the GFG of Pangalengan; 2) the initial and first desired situations
(Section 7.2.1); and 3) the transition and second desired situation (Section 7.2.2).

7.2.1. CHALLENGES FACED BY THE GFG OF PANGALENGAN
From the first workshop of design activities, participants indicated that the GFG of Pan-
galengean faced the challenges of: 1) commitment of farmer members to the GFG; 2)
internal information flow; 3) bottlenecks in the production and supply chain; and 4) fi-
nancial arrangements.

With respect to commitment of farmer members to the GFG, farmer members often
do not supply the agreed quantity and quality of produce to the GFG (through their sub-
groups) needed to fulfil the contracts, especially when the price in the traditional mar-
kets is higher. This situation has become worse as market demand increases (as mar-
ket access increases). With respect to information flow, as the number of sub-groups
increases and the geographical distance between members increases, the information
flow no longer suffices. With respect to bottlenecks in the chain, the GFG faces a labour
shortage for post-harvest activities and quality monitoring and grading 1 as market de-
mand increases. Meanwhile, with respect to financial arrangements, farmer members of
the GFG (who are smallholder farmers) require financial support in cash and production
inputs (e.g. seeds, fertilisers, pesticides), while neither the GFG nor the sub-groups are
in the position to provide such types of support.

7.2.2. THE INITIAL AND FIRST DESIRED SITUATIONS
The discussion of the initial and first desired situations of the GFG of Pangalengan is
divided based on the four challenges with which they were faced (i.e. commitment of
farmer members, information flow, bottlenecks in the production and supply chain, and
financial arrangements).

GOVERNANCE TO DEAL WITH THE CHALLENGE OF COMMITMENT OF FARMER MEMBERS

The challenge of the commitment of farmer members is related to the agreement of sup-
plying produce through the GFG to fulfil market contracts. With respect to market con-
tracts, the GFG, represented by a sub-group (the GFG initiator), had formal (written)
contracts with supermarkets encompassing product, price, quality, quantity, and supply
schedule.

In the initial situation, the responsibility of managing produce to fulfil the market
contracts was centralised at the GFG. Meanwhile, farmers (in every sub-groups) were re-
sponsible for supplying produce (in bulk) through the GFG with informal (verbal) agree-
ments between farmer members (through their sub-groups) and the GFG. These agree-
ments are based on the contracts with markets, for example, the GFG implemented the
price based on produce quality, with a price agreement in advance (contract price ad-
justed to markets).

To deal with the challenge of the commitment of farmer members (to supply pro-
duce through the GFG), in the design activities, the GFG decided to have sub-groups

1The GFG hired and trained people from neighbourhood to do post-harvest activities and quality monitoring
and grading activities.
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perform monitoring on farming activities of farmer members (to increase produce qual-
ity 2 and to supply produce based on agreement). Also, there will be a change in the
system of produce supply such that farmer members (through sub-groups) are to sup-
ply packaged/graded produce, instead of produce in bulk (related to the challenge of the
bottleneck in the chain).

GOVERNANCE TO DEAL WITH THE CHALLENGE OF INFORMATION FLOW

With respect to the challenge of information flow, related to the distribution of market,
supply plans and produce quality (as the basis of payment) information. In the initial
situation, with respect to the market and supply plan information, the GFG Manage-
ment had meetings with the coordinator of sub-groups on market contracts, to discuss
produce supply plans (that have been made by the GFG Management) to fulfil the mar-
ket contracts. Then, based on these plans, the coordinators were responsible for mak-
ing planting crop schedules for their sub-groups and to distribute them to their farmer
members.

In the design activities, participants agreed to improve communication between the
coordinators of sub-groups and the GFG Management, both through face to face (regu-
lar meetings) and online communication (WhatsApp group) 3. Meanwhile, to improve
information distribution to farmer members, every sub-group agreed to organise regular
meetings, both to share information from the GFG Management and to gather informa-
tion from farmer members. These regular meetings will also be used as a medium to
determine planting crop schedules through discussions between farmer members and
their coordinators.

GOVERNANCE TO DEAL WITH THE CHALLENGE OF BOTTLENECKS IN THE CHAIN

The challenge of bottlenecks in the chain is related to internal production and sup-
ply chain activities. In the initial situation, the GFG Management was responsible for
post-harvest activities and quality monitoring and grading 4 (e.g. % of grade A, B, C),
informing farmer members through their coordinators of the results as the basis for pay-
ment. In addition, the GFG Management also coordinated the internal supply of seeds
5. Farmer members (in every sub-groups) were responsible for production (planting,
maintaining and harvesting crops).

As mentioned before, there were bottlenecks in the post-harvest and produce qual-
ity evaluation due to labour shortage. In the design activities, participants agreed to dis-
tribute these activities to the sub-groups. Therefore, the sub-groups will supply graded/packaged
produce to the GFG (to be supplied to supermarkets). With respect to labour, farmers in
every sub-groups will participate in post-harvest activities and produce quality moni-
toring and grading (with an incentive scheme). An additional benefit of this approach is

2the GFG of pangalengan, supported by Unpad, extension programmes, developed and disseminated standard
procedure for farming to improve produce quality of farmer members

3
4The GFG hired and trained people from neighbourhood to do post-harvest activities and quality monitoring
and grading activities

5Some seeds (e.g. tomato, potato, beans, carrot) are provided by the GFG to support farmer members (with a
credit scheme), and there are farmer members who have specialized in producing these seeds
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increased transparency of produce quality information for farmers. The GFG Manage-
ment agrees to help sub-groups to train their farmer members together with experienced
coordinators and some farmer members.

GOVERNANCE TO DEAL WITH THE CHALLENGE OF FINANCIAL ARRANGEMENTS

With respect to financial arrangements, some of the sub-groups that are formal farmer
groups have acquired in-kind financial support from governmental programmes, lim-
ited to agricultural machines and tools. Farmer members, however, require financial
support in cash and/or in kind (i.e. production inputs).

In the design activities, participants agreed to formalise their GFG through pursuing
the establishment of a farmer cooperative to enable them to access formal funding insti-
tutions as an appropriate legal entity. Each sub-group agreed to contribute to fulfil the
requirement of seed capital 6.

The initial and first desired situations of the GFG of Pangalengan are shown in Table
7.2.

The initial situation of the GFG of Pangalengan with respect to governance with ex-
ternal parties is provided in the Figure 7.1

6Based on the government rules, to establish a cooperative, such amount of money is required to be used as
seed capital



7.2. RESULTS

7

75

Table 7.2: The initial and first desired situations of the GFG of Pangalengan with respect to governance

Initial situation First desired situation
Centralised Decentralised Centralised Decentralised

Market contracts (to deal with the challenge of commitment of farmer members)

- Formalising mar-
ket contracts
(represented by a
sub-group)

- Managing pro-
duce supply to
fulfil market
contracts

- Supplying pro-
duce (in bulk)
through the GFG

- Formalising mar-
ket contracts
(represented by a
sub-group)

- Managing pro-
duce supply to
fulfil market
contracts

- Supplying
graded/packaged
produce through
the GFG

- Monitoring farm-
ers

The plan of produce supply (to deal with the challenge of information flow)

- Decision mak-
ing on produce
supply plans,
planting crop
and seed supply
schedules at
sub-group level

- Meetings be-
tween the GFG
Management
and the coordi-
nators

- Information dis-
tribution by the
coordinators

- Planting crop
schedules at
farmer level by
the coordina-
tors (based on
centralised plan)

- Face to face
meetings and
online com-
munications
between the
GFG Manage-
ment and the
coordinators

- Decision mak-
ing on produce
supply plans,
planting crop
and seed supply
schedules at
sub-group level

- Sub-group meet-
ings to share
information (e.g.
market, produc-
tion, financial
arrangements)
and to decide
planting crop
schedules at
farmer level
(based on cen-
tralised plan)

Internal supply chain (to deal with the challenge of bottleneck in the chain)

- Supplying seeds
- Post-harvest and

produce quality
evaluation

- Produce qual-
ity information
distribution

- Planting, main-
taining and
harvesting crops

- Supplying seeds - Planting, main-
taining and
harvesting crops

- Post-harvest and
produce quality
evaluation

- Produce qual-
ity information
distribution

Financial support (to deal with the challenge of financial arrangements)

- Coordination in
sharing of the
use of tools and
machines.

- Access to gov-
ernment pro-
grammes

- Coordination in
sharing of the
use of tools and
machines

- Establishing a co-
operative.

- Contributing to
seed capital of
cooperative

- Access to gov-
ernment pro-
grammes
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Figure 7.1: The initial situation of the GFG of Pangalengan with respect to governance with external parties:
(a) with the market; (b) with the government

Figure 7.2 illustrates the initial situation of the GFG of Pangalengan with respect to
internal governance encompassing supply agreement, the produce supply plan, internal
supply chain activities, and financial supports (tools, machines, seeds).

7.2.3. THE TRANSITION AND SECOND DESIRED SITUATIONS
The transition and second desired situations of the GFG of Pangalengan is also presented
based on the four challenges with which they are faced.

GOVERNANCE TO DEAL WITH THE CHALLENGE OF COMMITMENT OF FARMER MEMBERS

In the transition situation, sub-groups were struggling to monitor farming activities of
farmers, especially with respect to the implementation of a standard procedure for farm-
ing. The result was low quality produce. This situation became worse because the GFG
only accepted grades of produce required by supermarkets, while marketing the rest be-
came the responsibility of the sub-groups themselves. This led to many farmer members
(in every sub-group) selling all of their produce to traditional local traders again because
of the less strict quality requirement, and the payment is much faster compared to su-
permarkets 7. In addition, a couple of sub-groups acquired direct access to supermar-
kets and exporters by themselves. This situation resulted in new conflicts in the GFG of
Pangalengan.

In the follow-up design, to deal with this situation, participants agreed to change the
role of the GFG, especially with respect to the market. In this new governance, the sub-
groups are to become be responsible for managing the produce supply to fulfil acquired
7The payment from traditional local traders takes 2-3 days, while from supermarket take 3-4 weeks
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Figure 7.2: The initial situation of the GFG of Pangalengan with respect to internal governance: (a) supply
agreement; (b) produce supply plan; (c) internal supply chain; (d) financial support

market contracts. The shift of this responsibility is followed by the shift in incentives.
To support the sub-groups, the GFG will coordinate sub-groups in fulfilling market con-
tracts (related to the governance to deal with the challenge of information flow). In ad-
dition, the GFG can take a role in coordinating contract formalisation represented by
sub-groups, especially sub-groups who have formal legality.

GOVERNANCE TO DEAL WITH THE CHALLENGE OF INFORMATION FLOW

In the transition situation, the GFG tried to improve their internal communication, for
example, by creating a WhatsApp group consisting of GFG Management and the coor-
dinator of sub-groups. Meanwhile, at the sub-group level, a couple of sub-groups have
started to have meetings among themselves. However, because of the situation in mar-
ket governance (explained in 4.2.1), most of these activities did not continue.

In the follow-up design, related to the decentralisation of market responsibility, sub-
groups agreed to become responsible for decision making on plans to fulfil market con-
tracts. In this new governance, sub-groups are responsible for making the produce sup-
ply plans, planting schedules, and production input plans 8. Meanwhile, the GFG will
take a role as an information hub for sub-groups, for example, to coordinate sub-groups
in case of produce shortage in certain sub-groups, while there is oversupply in other
sub-groups.

8In the desired situation, the GFG have plans to provide production inputs support (e.g. seeds produced ex-
ternally, fertilisers, pesticides)
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GOVERNANCE TO DEAL WITH THE CHALLENGE OF BOTTLENECKS IN THE CHAIN

In the transition situation, a couple of sub-groups started to do post-harvest activities
and quality monitoring and grading by themselves. Meanwhile, the rest are still strug-
gling to do this.

During the follow-up design, participants agreed to continue the plans agreed in the
design activities. This decision is also related to the plan to decentralise the market re-
sponsibility.

GOVERNANCE TO DEAL WITH THE CHALLENGE OF FINANCIAL ARRANGEMENTS

In the transition situation, with respect to the plan of establishing a cooperative for
more financial support, the GFG was struggling to collect contributions from the sub-
groups to fulfil the requirement of seed capital. The internal conflict mentioned above
also made it more difficult for the GFG to pursue the plan of establishing a cooperative.
Despite this situation, one sub-group acquired access to funding on their own through
collaboration with an investor.

During the follow-up design, participants agreed to hold on to the plan of establish-
ing a cooperative. To acquire financial support, the sub-groups will look for investors
with whom to collaborate in profit-sharing systems (inspired by the previous successful
sub-group), instead of trying to access funds from formal funding institutions. In addi-
tion, the formal sub-groups will maintain access to governmental programmes. Mean-
while, the GFG will have functions in information sharing with respect to potential in-
vestors and supporting the sub-groups to formalise such cooperation (with investors).

The transition and second desired situations of the GFG of Pangalengan with respect
to governance to deal with their challenges is shown in Table 7.3

The second desired situation of the GFG of Pangalengan with respect to the gover-
nance with external actors is depicted in the Figure 7.3
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Table 7.3: The transition and second desired situations of the GFG of Pangalengan with respect to governance

Transition situation Second desired situation
Centralised Decentralised Centralised Decentralised

Market contracts

- Formalising market
contracts (rep-
resented by a
sub-group)

- Managing produce
supply to fulfil mar-
ket contracts

- Supply
graded/packaged
produce through
the GFG (not all)

- Monitoring farmers
(still struggling)

- Formalising market
contracts (repre-
sented by appro-
priate sub-groups)

- - Coordinating sub-
groups to fulfil mar-
ket contracts.

- Supplying pro-
duce through the
sub-groups

- Managing produce
supply (to fulfil
appointed market
contracts)

- Monitoring farmers

The plan of produce supply

- Meetings between
GFG Management
and the coordina-
tors (face to face
and online)

- Decision making
on produce supply
plans, planting
crop and seed sup-
ply schedules at
sub-group level

- Sub-group meet-
ings to share in-
formation and to
decide planting
crop schedules at
farmer level (not
regular)

- Information hub
(face-to-face and
online)

- Sub-group meet-
ings to share in-
formation and to
determine pro-
duce supply plans,
planting crop and
production inputs
schedules

Internal supply chain

- Supplying seeds
- Post-harvest activi-

ties (not all)
- Produce quality

evaluation (not all)

- Planting, maintain-
ing and harvesting
crops

- Post-harvest and
produce quality
evaluation (a cou-
ple of sub-groups)

- Produce quality in-
formation distribu-
tion

- Supplying produc-
tion inputs

- Planting, maintain-
ing and harvesting
crops.

- Supplying produce
to sub-groups (all
sub-groups)

- Post-harvest and
produce quality
evaluation activi-
ties (all sub-groups)

- Produce qual-
ity information
distribution (all
sub-groups)

Financial supports

- Establishing coop-
erative (struggling)

- Collecting seed
capital for coopera-
tive establishment
(struggling)

- Access to investor
(one sub-group)

- Access to govern-
ment programmes

- Information shar-
ing with respect to
potential investors

- supporting formal
cooperation

- Access to investors
(more sub-groups)

- Access to govern-
ment programmes
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Figure 7.3: The desired situation of the GFG of Pangalengan with respect to the governance with external
actors: (a) with the market; (b) with the government; (c) with investors

The second desired situation of the GFG of Pangalengan with respect to internal gov-
ernance encompassing supply agreement, the plan of produce supply, internal produc-
tion supply chain, and investment from investors are depicted in the Figure 7.4. Internal
governance of support from the government and production inputs are still the same.

7.3. DISCUSSION AND CONCLUSION
This chapter explores the potential of COCREATE to support self-organisation in a case
study in an exemplary group of farmer groups in Indonesia, i.e. the GFG of Pangalen-
gan. Supported by facilitators, following the procedure discussed in Chapter 4, multiple
COCREATE sessions were performed over time by the GFG of Pangalengan.

The results show that, through COCREATE, the GFG of Pangalengan was able to self-
organise their governance, in particular in the production and supply chain, to deal with
their challenges. The COCREATE empowered the GFG of Pangalengan to improve un-
derstanding of their situations and challenges and to find solutions (by themselves) to
reorganise their governance.

The results also show that the self-organisation in the GFG of Pangalengan is an
evolving process. Challenges identified in the initial situations evolved during the tran-
sition period as a result of the implementation of solutions (agreed in the first round of
co-creation meetings). Then, based on this experience, the solutions were evaluated and
adapted to deal with evolved challenges.

In this self-organisation process, the commitment of farmer members of the GFG of
Pangalengan was sustained through participation in the multiple sessions of COCRE-
ATE. Hence, the GFG of Pangalengan was able to maintain the inclusion of farmer mem-
bers (Apparao et al., 2019).

Meanwhile, with respect to the form of governance, the GFG of Pangalengan decided
to move from centralised to decentralised governance. In this new form of governance,
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Figure 7.4: The desired situation of the GFG of Pangalengan with respect to internal governance: (a) supply
agreement; (b) the plan of produce supply; (c) internal supply chain; (d) investments from investors

most GFG responsibilities with respect to market, supply plans, internal supply chain
activities, and financial supports were moved to the sub-groups. The GFG new roles
include information coordination and supporting contract formalisation. The GFG be-
lieves that decentralised governance can help them deal with their challenges (commit-
ment of farmer members, information flow, bottlenecks in the chain, financial arrange-
ments) because it facilitates more farmer members to participate in the activities of the
GFG. This is in line with previous works on production and supply chain governance,
e.g., (Klaas-Wissing and Albers, 2010; Lee and Billington, 1993; Lintukangas et al., 2009).

In sum, three findings are shown in this study: 1) through COCREATE, self-organisation
in FOs in developing countries is possible; 2) self-organisation leads to sustainable inclu-
sion due to the increase in participation; and 3) decentralised governance is a promising
solution for FOs to deal with challenges, such as commitment of farmer members, infor-
mation flow, bottleneck in the chain, and financial arrangements. However, the process
of reorganising governance is a long-term process and requires new forms of evolving
support for self-organisation in FOs in developing countries.





8
DISCUSSION, CONCLUSION AND

FUTURE WORK

The importance of participation for sustainable agricultural production and supply chain
(APSC) has been implicitly stated in the UN’s SDG 2.4 and 2.C. For this, empowering agri-
cultural chain actors, especially in developing countries, is needed. APSCs in develop-
ing countries are characterised by the large number of smallholder farmers who do not
recognize opportunities to change their own situations due to the lack of knowledge, in-
formation, and capital. This thesis proposes an approach to empower agricultural chain
actors in Indonesia to self-organise themselves to pursue sustainable APSCs.

Participatory Action Research, supported by Research through Design was performed
consisted of: 1) a literature review on basic concepts related to the research; 2) the design
of a framework for participatory sustainable agricultural development (PSAD) used to
analyse previous programmes on sustainable agricultural development (SAD), 3) lessons
learned from previous programmes of sustainable agricultural development; 4) the de-
sign of a co-creation approach to empowerment (by taking into account the results of
point 1, 2 and 3; and, 4) implementing this cocreation approach over time in case stud-
ies of horticultural production and supply chains in Indonesia. The results from every
step are analysed to answer the research questions.

Section 8.1 addresses the research questions based on the results of this research,
followed by a discussion and conclusion (Section 8.2) and future work (Section 8.3).

8.1. RESEARCH QUESTIONS REVISITED
The main question to be addressed in this research is: “Can agricultural chain actors
(connected vertically and horizontally) in Indonesia be empowered to pursue sustain-
able agricultural production and supply chains?”.

This question is addressed by answering the following research questions:
1. Which factors contribute to the participation of agricultural chain actors to pursue

sustainable agricultural production and supply chains in developing countries?

83
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To answer this question, in Chapter 3, a framework for participatory sustainable agri-
cultural development (factors of environmental, economic, social, and governance)
is proposed, on the basis of which sustainable agricultural development programmes
(SAD) in developing countries reported in the literature are analysed. The framework
of PSAD focuses on the principles of participation on which most previous frame-
works do not focus.

This thesis shows that most programmes on SAD in developing countries followed
the top-down approach focusing on improving economic factors and enforcing for-
mal institutions (governance) to improve environmental factors. Most of these pro-
grammes have limited effect due to: 1) conflicts of interest between actors in the
chain; 2) incompatibility of technology with local situations; 3) lack of translation of
theoretical knowledge into practice; and, 4) lack of transparency of new institutions.

This thesis also shows that although most programmes deployed a top-down ap-
proach focusing on economic factors and existing formal institutions, several pro-
grammes have broadened this focus to include social factors of engagement and em-
powerment, in addition to economic, governance, and environment. In these pro-
grammes local actors were given space to participate in situation analysis and de-
signing solutions. In fact, several programmes supported local actors (in continuous
follow-up programmes) to take actions and take responsibilities for their own action.
These programmes, that focus on horizontal relations in the chain, have had positive
effects on pursual of SAD. Increasing actor participation in pursuing sustainable AP-
SCs, by considering social factors of engagement and empowerment, in addition to
economic, governance, and environment is the approach this thesis embraces.

2. Can an approach to empower agricultural chain actors be designed?

To address the challenges faced by most previous top-down programmes on SAD,
Chapter 4 proposes the COCREATE approach. This approach focuses on social fac-
tors of empowerment and engagement while still embracing economic, governance
and environmental factors. While the significant roles of project initiators charac-
terise previous approaches of pursuing sustainable APSCs, the COCREATE empow-
ers local actors to engage in designing solutions to be implemented by local actors
themselves (through working together) to deal with their situations. For this, pur-
suing a common understanding of involved actors on their common situations is
essential in COCREATE. With respect to involved actors, while previous approaches
focus on horizontal relationships, COCREATE involves multiple actors connected not
only horizontally but also vertically in the APSCs in which power imbalance exists.

COCREATE is designed to: 1) facilitate actors to learn from their own experience and
others’ experience/perspectives to improve common understanding on their chain
situations; 2) facilitate actors to find appropriate ways (by themselves) to deal with
their situations; and 3) support actors to take actions to enable changes in their AP-
SCs. With respect to its structure, COCREATE consists of design and implementation
activities, and the process of these activities is cyclic with continuous feedback. Re-
flection through use of a paraphrasing technique is essential to COCREATE. To en-
sure that the procedure of COCREATE (including paraphrase technique) is applied
appropriately, actors are supported by facilitators.
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3. Can the designed empowerment approach be implemented to improve vertical re-
lation of agricultural chain actors in Indonesia? With which effects?

Chapter 6 provides the results of the COCREATE implementation (consists of design,
implementation, and follow-up design activities) in a case study with local trader-
farmer groups in a horticultural production area in Indonesia, supported by facilita-
tors.

In the design activities farmers and local traders were able to apply the COCREATE
approach, including the paraphrasing technique to improve their awareness of both
their own and others’ situations. They identified common challenges and co-created
solutions.

In the implementation activities, farmers and local traders worked together in their
own groups to implement the agreed solutions. This resulted in changes in their pro-
duction and supply chains including changes in: 1) the relations between actors and
task division; 2) their market position; 3) information transparency; and, 4) the gov-
ernance of the groups.

In the follow-up design activities, farmers and local traders co-created follow-up plans
in their own groups to adapt to the changes in the situation (e.g. market, institutions)
and to find new solutions for those that that are less effective (e.g. in dealing with
pests and diseases).

4. Can the designed empowerment approach be implemented to improve horizontal
relation of agricultural chain actors in Indonesia? With which effects?

Chapter 7 provides the results of the COCREATE implementation in a case study with
a group of farmer groups (GFG) in Indonesia that faced challenges of commitment of
farmer members, information flow, bottlenecks in the chain, and financial arrange-
ments.

As in the cases of farmers and local traders (Chapter 6), members of the GFG (repre-
sented by the GFG Management and coordinator of sub-groups) were able to apply
the COCREATE approach including the paraphrasing technique to acquire a com-
mon understanding of their own situation, to identify challenges, possible solutions
and actions to improve their situation. The GFG was able to self-organise their gov-
ernance to deal with the encountered challenges.

This thesis also found that self-organisation, in this case, is an evolving process, and
that the commitment of farmer members of the GFG is shown. It resulted in the
ability of the GFG to maintain inclusion.

8.2. DISCUSSION AND CONCLUSION
This thesis has shown that COCREATE can be effectively deployed to empower agricul-
tural chain actors in Indonesia to learn over time, to adapt to the changes, and to self-
organise. COCREATE focuses on the engagement of involved actors to participate and
to work together to enable sustainable change. COCREATE embraces knowledge in mar-
kets, logistics, financial and institutions, in addition to knowledge in production by in-
volving market chain actors (local traders) and supporting actors (agricultural extension
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agents and a local university). The main effect of COCREATE is common understanding
improvement of actors (through paraphrasing and reflection) on their own situations
and that of others, as the basis to find appropriate ways to move forward, not only as
individual actors but also as actors in an APSC.

COCREATE has shown to be a promising approach that can be used to empower agri-
cultural chain actors in Indonesia and other developing countries to pursue sustainable
APSCs. However, implementing COCREATE requires a different type of support than
most previous top-down programmes for sustainable APSC. In this approach, the pro-
gramme’s initiators (e.g. government, NGOs, universities, agricultural extension agents)
should take a role as facilitators to support agricultural chain actors in self-directed learn-
ing activities in addition to providing specific courses and support for specific topics and
issues.

With respect to support, COCREATE requires intense support from facilitators both
in design and implementation activities. The support encompasses: 1) encouraging in-
volved actors to engage and to apply the procedure of COCREATE, including the para-
phrasing technique; 2) acquiring information to answer specific knowledge questions
asked by participants, facilitating access to external parties when needed, and 3) sup-
porting and facilitating self-directed learning activities. However, if COCREATE is im-
plemented over time with farmers and other chain actors, less intense support should
be needed from facilitators. Empowering agricultural chain actors to pursue sustainable
APSC is a long-term process that enables actors to learn and to adapt to the changes over
time. As a consequence, a different type of investment is needed to implement COCRE-
ATE over time (in long term programmes) to support actors in this process.

Agricultural extension programmes (that have been established in Indonesia and
other developing countries) can be extended to enable long term programmes of COCRE-
ATE implementation (discussed in more detail in Section 8.3). As the resources of agri-
cultural extension programmes in Indonesia and other developing countries is limited,
cooperation with local universities can be a promising strategy. Training for extension
officers and others (people from local universities) is required to ensure COCREATE pro-
cedure is implemented appropriately.

Another challenge of implementing COCREATE is scalability. COCREATE requires in-
tensive support in its initial phase, and sustained support thereafter. A phased approach
is needed in which different types of support may be organised. Technology may be able
to support farmers learning activities through online information exchange and discus-
sions (discussed in more detail in Section 8.3). Considering the case of farmer groups
(Chapter 7) that have already used social media such as WhatsApp to share information,
this solution would be feasible. However, based on the results of this research (Chapters
6 and 7) and considering previous cases of e-extension programmes in developing coun-
tries that have shown to have limited effect e.g. (Kelly et al., 2017; Munthali et al., 2018),
physical interaction is still critical. Therefore, online interactions should be combined
with the physical interactions.

8.3. FUTURE WORK
COCREATE that was designed and implemented in this thesis has shown the promising
effect of enabling self-organisation for sustainable change in APSC. However, this thesis
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has limitations including: 1) the choice of actors in the chain; 2) the period of empower-
ment; and, 3) cases of implementation (explained in more detail below).

Based on these limitation and insights gained during this research, future work will
focus on:
1. Involving more than two tiers of agricultural chains actors in COCREATE imple-

mentation

With respect to the main actors of APSC, this thesis only involves two tiers: farmers
and local traders. However, results show that regulation (e.g. payment period, order
mechanism, order volume) implemented by other market players, are the cause of
some of the challenges faced by both farmers and local traders.

Future research will focus on the potential of COCREATE to the involvement of other
market players (e.g. supermarkets, exporters), in addition to farmers and local traders
to improve the coordination in APSC.

2. Translating COCREATE into long-term programmes

As explained in Section 8.2, a long-term period is needed to empower agricultural
chain actors through COCREATE, and agricultural extension programmes could be
extended to implement COCREATE through cooperation with other institutions, e.g.
local universities. However, the structure of COCREATE designed and implemented
in this research is project-based, and not programme based.

Further study, therefore, is needed to include the COCREATE structure into long-
term programmes, e.g. agricultural extension programmes, local universities pro-
grammes, with a regular schedule of activities to support agricultural chain actors in
self-directed learning to explore the potential of different types of facilitation (per-
haps by farmers themselves).

3. Technology for COCREATE

As explained in Section 8.2, technology may provide a solution to increase the scala-
bility of COCREATE implementation, i.e. through online communication. However,
considering the many small actors with marginal education involved in the APSC in
Indonesia and other developing countries, the technology should be designed to be
appropriate for them to participate.

With respect to this, further study is needed to: 1) find appropriate mechanisms for
online communication (including information sharing and discussion) that can sup-
port engagement of farmers and other actors in the chains; 2) design a platform that
can support the essential elements of COCREATE, especially to facilitate the reflec-
tion; and, 3) design a procedure to combine the online and physical interactions to
be effective to support involved actors in self-directed learning activities.

4. Implementing COCREATE in multiple APSCs systems

The cases explored in this thesis are limited to APSCs located in a specific horticul-
tural production centre in Indonesia. Even though there are similarities (e.g. involved
actors, chain structure, power relation), different locations will have a different local
context.
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88 8. DISCUSSION, CONCLUSION AND FUTURE WORK

With respect to this, further study is needed to understand the effects of COCREATE
implementation in other APSCs located in multiple locations in Indonesia and other
developing countries to enrich the findings of this research.
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Appendix 2. Interview Protocol

Information sheet
You are being invited to participate as a respondent for an interview in a research study titled [Empow-
ering Horticultural Supply Chain Actors in Indonesia] . This study is being done by [K. Kusnandar] , a
PhD candidate from the Systems Engineering Sections, Department of Multi-Actor Systems, Faculty of
Technology Policy and Management, TU Delft, Netherlands. This study is his PhD research project.
The purpose of this interview is [to obtain information about general situations of agricultural pro-
duction and supply chain in Indonesia] , and will take you approximately [60] minutes to complete. The
interview will be recorded (an audio-recorded interview), and [the transcript] will be made. The data will
be used as [materials for writing PhD thesis and academic publications] .
Your participation in this study is entirely voluntary and you can withdraw at any time. You are free to
omit any question.
We believe there are no known risks associated with this research study; however, as with any online
related activity the risk of a breach is always possible. To the best of our ability your answers in this
study will remain confidential. We will minimize any risks by [keeping the personal information of the
respondent conÞdential] .

Questions:

1. Could you describe the current supply chain structure (actors, networks), from farm to market,
for agricultural products, especially for horticultural products, in Indonesia?

2. Based on that structure, could you describe the relationships/chain governance/dependencies
between these actors?

3. Could you describe challenges in Indonesian agricultural production and supply chains, espe-
cially for horticultural products (e.g. in production, market, logistics, finance, governance)?

4. Could you describe the types of (formal and informal) farmer organisations in Indonesia, espe-
cially in horticultural sector? Could you explain the differences between them (e.g. in their gover-
nance, role in agricultural production and supply chains, possibilities/restrictions)? Challenges
with which they are faced?

5. Could you describe challenges for farmer organisations in Indonesia to develop and be sustain-
able? Do you know of any (e.g. governmental) programmes/attempts now/in the past designed
to tackle these challenges?

6. Could you describe the role/importance of extension programmes in Indonesia with respect to
sustainable development?

7. Could you describe if and how food safety is currently addressed by the different stakeholders in
the production/supply chain for horticultural products in Indonesia (related to the activities from
farm to market)?
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Appendix 4. The transcript of interviews with the respondents

Notes:
I : Interviewer
R : Respondent

The translation of transcription of interview with a people from Directorate General of Horticulture,
Indonesian Ministry of Agriculture

I Thank you very much for your willingness to be a respondent for this interview. This interview has a
purpose to obtain information about general situation of horticultural production and supply chain in
Indonesia. It is a part my PhD project.
Your participation in this interview is voluntary, so if you mind to answer specific questions, you may
not to answer them.
This interview will be recorded, audio recording. With respect to research ethics, the access to the
recording will be limited to the researchers in this project. In addition, your personal information will
be kept confidentially.
Is everything already clear?

R Yes yes.
I Ok, let’s start with the first question. Could you please to explain about the structure of horticultural

supply chains in Indonesia, including who actors are, from production to market, and what the net-
works look like?

R Form the actors, for supply chains, it is started from farmers. Actually, there are many supply chains
in horticulture in Indonesia. It can be from farmers go directly to market, there are also from farmers
through the local traders. There are many systems between farmers and local traders. There is a system
called “ijon”. There are also farmers who sell products. Ijon is when farmers sell their crops before
harvesting period with low price. It is because they have no money, they have planted the crops, for
examples until 2 months, then they have no money then they sell the crop to the local traders. The next
activities of farming including harvesting are taken by the local traders, but farmers have received the
money.
There are also farmer groups, but farmer institution in Indonesia is still weak. Actually, there are good
farmer groups. So, farmers join farmer groups, then join the joined farmer groups, then join a corpora-
tion. It is the highest level of farmer groups, the best. Farmers in this corporation has been coordinated
to sell their products through the corporation. This corporation has been had a partnership with a
private company.

I Could you explain about the corporation, what is it?
R It is a cooperative. I can give you a good example that is in Lampung (Sumatera). So, they have had

partnership with a big company called A. So, the A not only buy products from farmers from the co-
operative, but also give technical assistances especially in farming practices. The A also supply seeds
to farmers. It is because their market is not only domestic but also export markets, so the varieties of
product have to suit the market demand. It is the highest level of agricultural supply chains.

I Are there a lot of cases like this in Indonesia?
R No, only this one.

Actually, there were many programmes from the Ministry of Agriculture to bridge farmer groups to
markets, but they are not sustainable. It is because the lack of commitment of farmers, for example,
first they want to join the program, but then after some time they sell again their product to local
traders because of the higher price. So, there is less commitment of farmers. But, there are not only the
commitment of farmers, but also the commitment of partner. So, the private companies, for example
first they agreed with the initial agreement, such as about the grade of products, then after some time
they change it. Therefore, the farmers are disappointed about that.
I think it is the challenge.

I Yes, we will talk about the challenges later. You mentioned that there are farmers who sell their products
directly to farmers, could you explain the characteristics of these farmers?

(Continued)
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(continued)

R Usually, farmers who have capital, farmers who have knowledge and capital. If they are smallholder
farmers who only have land with small size, they usually don’t do it. It is because farmer who have
access to markets, they are usually aware what market needs, and also the risk for these farmers are
low. So, they take the risk to sell their product directly to market.

I Let’s talk about the chain of farmers who sell products through local traders. Which markets usually
local traders sell their products?

R Mostly to traditional markets.
There are also farmers who have partnerships with start-up companies, e-commerce companies. There
is an increase in this kind of company in Indonesia. Even though most of them are in Jakarta, maybe
only in Java.
There is also for export, mangosteen, it is in Bali. It comes from a farmer group who has a partnership
with an exporter. But it is different with the cooperative I explained before. This exporter only buy
products, they don’t involve in production.

I Is there anything else you want to explain about the supply structure?
R Let’s continue, if remember something else, I’ll tell you.
I Ok, let’s move on to the relationship between actors and the governance, the relationship between

farmers and local traders, local traders and their markets, as you explained the relationship between
the cooperative and the company.

R The relationship between farmers and local traders is the capital relationship. They don’t have money,
they ask for a loan to the local traders, then their products will be sold to the local traders. That is like
informal contract. It is because the lack of capital owned by farmers.

R Oh yah, I just remember about supply chain structured, there is a development of auction market for
chilies in Sleman (Central Java). In this market, farmers from anywhere can supply their chillies. So,
every night there is an auction market, after “Isya” (around 7 pm). Farmers are pleased to supply, then
the buyers from anywhere can involve in the auction. It is organised by the farmer association in that
area. The good thing from this is the competitive price.
However, the problem is many farmers do not want to join. Even though farmer groups have persuaded
them to be involved, but most of them rejected it, because they prefer to sell their chillies to the local
traders. Maybe, it is because the payment from the local traders is faster and, maybe, because the close
relationship between them.

I Do you know about the supermarket chains?
R Yes, in Cianjur District (West Java), for vegetables, for this I just give an example, there is a farmer

group who has a partnership with a supplier to supply not only to retail but also to hotel, restaurant,
café, horeca. Maybe there are individual farmers, but I still don’t know. It is usually a contract to have
a continuous supply, if there is a farmer group, it can be organised, harvesting schedule, so it can be
continuous.

I Now, could you explain, in general, what are the challenges faced by horticulutal production and sup-
ply chains in Indonesia?

R One has been mentioned, the commitment.
There was a case, the cooperation with Korean for pineapple. It cannot continue because there was
no continuous supply. I think it is because the lack of commitment of farmers. Mostly is like that.
Meanwhile, the continuous supply is very important for modern markets, for export markets.
And also, the institutions is not good. As I said, if there is an offer from the local trader that is easier,
they prefer the local trader.

I What about the production aspect?
R The production, I think the quality. The quality assurance is still not good. It is not like in Japan or

Europe, they have Global GAP. We have IndonGAP, but it is only a registration system for farm land. For
production, our quality assurance is still not good. But, for export, it must be the high quality products.
For the quality, the problem is also the disparity. There are good products, there are also bad products,
so it not uniform.
Also continuity, it is because of the season, except for the crops that can be planted anytime, such as
banana, pineapple. Mangosteen doesn’t continue due to the season.

I What about the market aspect, what are the challenges for market?
(Continued)
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(continued)

R For export, usually, ministry of agriculture, every year, always try to open market access. Last year, for
example, we open the market to China, next to other countries. next year we will find market access
for pineapple. So, we always have international meeting, so there is always a plan for international
markets. As I know last year is for the dragonfruit, the next is for fresh pineapple.

I From logistics, is there any challenges?
R The challenge is the cold chain, it is because the horticulture product is vulnerable. It should use cooler,

but they don’t use it.
Infrastructure is also not good to support the quality assurance of products.

I Ok that is the logistics, what about the finance?
R Actually, last year, we have launched the program of credit for farmers. For the loan below IDR 50

million, it doesn’t need the collateral. But, in the implementation, our bank partners, appointed by
the government, they make the procedure become more difficult. There are still many problems in the
implementation. Even though we have target of the amount of the credit accessed by farmers, but it is
not reached. Maybe, it is because a lot of farmers don’t have access to this information. But, there is an
effort from the government to give the capital to farmers.

I Ok, from the aspect of governance, it can be government policies or the governance between actors in
the chains, is there any challenges?

R Actually, if all farmers join farmer groups, their institutions will be strong, then they will have better
bargaining position. However, most farmers don’t want to join, they don’t care. Actually, if the insti-
tutions is improved, then they make partnerships with retail or other markets, they could have good
bargaining position. But, unfortunately, up to now, the farmer institutions are still weak.

I So, the main challenge is the farmer institutions.
R Yes, that is the main challenge.

Also, farmers don’t have Entrepreneurial spirit. It should be, if they want to sell the products, they have
to know the markets, what markets need, what quality, what variety. But, our farmers don’t do that,
most farmers are not like that. Farmers who do that, maybe, farmers with big capital. Therefore, the
quality planning has not existed yet. So, smallholder farmers have not been like that.

I Relate to the farmers institutions, now we are talking about the farmer group. Could you describe the
type of farmer group in Indonesia, and what the differences between them?

R Farmer groups, as I know, the formal farmer groups are registered in “simluhtan” (systems of agricul-
tural extension programmes). Farmer groups form the joined farmer groups, then the joined farmer
groups form associations.
One village usually consists of a number of farmer groups, the joined farmer group is in the level of
village.

I Actually, what are the function of the form of joined farmer group and association?
R Joined-farmer group will have more farmer member, so, as I mentioned, to organise the products. So,

if there is a partnership with a private company, it must need continuous supply, so there will be more
farmers participate.

I Still talking about farmer group, it has been explained, there are many cases of the partnership between
farmer groups and private companies don’t continue. Could you explain what the challenges of farmer
group to developed and to be sustainable?

R That is what I have said, they are not cohesive, there are some farmer who tried to maintain the farmer
group, but there are also farmers who prefer working with the local traders. So, they don’t have the
same voice. There are many temptations that broke their commitment. Meanwhile, there should be
commitment to be together.

I You have mentioned there are many programmes from Ministry of Agriculture to develop farmer
groups and to bridge them to markets. Is there anything else that you want to add?

R The programmes of market access are always conducted every year, we always help the farmers. Usu-
ally, from countries with tight requirements, we always help to get the access. Usually, they (interna-
tional markets) come here to verify farmers, then we help the farmers to prepare everything they need
for it.

I Ok, now we continue with the topic of agricultural extension programmes. Could you describe the role
of extension programmes in horticultural production and supply chains in Indonesia?

(Continued)
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(continued)

R Their roles are very important, especially to disseminate the information, technology in farming. Farm-
ers are still not good in agricultural technology.
However, the number of extension officers is still limited. As I know, it usually in sub-district level.
One officer can handle one village, even, can be more than one village. So, it is the lack of number.
Meanwhile, technical assistances to farmers are very important, not only in production but also in
institutions. Usually, if extension programmes also strengthen the institutions, it is usually better. But,
there is still the lack of the number of extension officers.
In addition, the extension officers are functioned to facilitate the programmes from the government,
because they know the real situation of farmers. So, they have extra works. In fact, sometime they are
asked to help the local government, so it decreases their time in the field. So, actually their function is
very important to transfer the information from central government to farmers, but there is the lack of
number of the officers.

I So, the number of officers is not sufficient, and also there are extra works for them
R Yes, that what I understood.
I Is there anything else you want to add?
R I think that’s all.
I Let’s move on to the topic of food safety. Could you describe for current situation, how actors in horti-

cultural supply chains in Indonesia address the food safety?
R Actually, in the farm land registration, there is also food safety aspect. For certification, there is also

food safety aspect. But, it has not been implemented by all farmers. Maybe the dissemination of this
programme is still needed. So, from production, post-harvest still does not exist yet. I mean, it is not
like in Europe, the farmers are big farmers who have certification. In here, most farmers are smallholder
farmers who have small farm land. For farm land registration, I think, the effort is too much.
Also, market certification has not existed yet. So, the certification has not been value added for us. We
should conduct a promotion to consumers to inform the certified products that have high quality, and
to encourage them to buy the products with high price due to the quality. It is like what Thailand and
other countries did. However, the certificate has not been value added for our customers, so it is not a
priority of farmers.
Except for export, it is usually based on market requirements, for example markets need GlobalGAP, or
organic. For organic, there is a value added, and there are markets for organic products in Indonesia,

I How is the development of organic product in Indonesia?
R As I understood it has developed. The certification system has established, and there are organic certi-

fication institutions in Indonesia. And also, the price is good.
I Is the organic certification institution under the government?
R No, there are many LSOs (organic certification institutions), such as B.
I Is there anything else you want to add?
R Actually, there are many programmes from Ministry of Agriculture to build the quality, but Indonesia

is big countries with various conditions. So, it is not easy to build horticultural in Indonesia. The good
thoughts are needed.
There are many challenges. Maybe in the future we need the sustainable programmes.

I Ok, thank you very much for your time and information. If I still need some information, do you mind
if I contact you again?

R Sure. Just contact me if there is any other information needed.

The translation of transcription of interview with an Associate Professor from Padjadjaran Univer-
sity (Unpad)

I Thank you very much for your willingness to be a respondent in my research project. This interview
has a purpose to get information about general situation of agricultural production and supply chain
in Indonesia, especially for horticultural products. It is my PhD research project.
In this interview, your participation is voluntary. If you mind to answer certain question, you can refuse
to answer them. This interview will be recorded, voice recording, and the access to the voice recording
will be limited to only the researchers of this project. Also, your personal information will be kept
confidentially.

(Continued)
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(continued)

I Let’s start with the first question, could you please to describe the supply chain structure of horti-
cultural products in Indonesia, from farmers to market, including who the actors are, and what their
networks look like?

R Ok, thank you for choosing me as a respondent.
So, the structure of horticultural supply chains in Indonesia, in general, there are farmers, interme-
diary traders or local traders, distributors, consumers. Distributors can also go to supermarkets, or
from distributors can also go to inter islands traders, from distributors can also go to hotels restaurants
and cafés (HORECA), and sometime to industries. The distributors are located in markets, traditional
markets.
local traders are located in the production centers. They are traders not agents, because there is a
transaction process between farmers and them. There are many local terms for local traders: tengku-
lak, pedagang pengumpul, bandar, etc. Every region has their own term.
So, in general, Indonesian supply chains for horticulture products are dominated by that structure.
But, there are also cases that from farmers directly to distributors not through local traders. These dis-
tributors are usually distributors who supply most products to supermarkets, in addition to traditional
markets.

I Do you mean supermarket suppliers?
R Yes, they are supplier supermarkets, but they are located in the production centers.
I So, the distributors can be divided into distributors of traditional markets. . .
R Yes, there are distributors located in traditional markets, there are distributors supplying products to

supermarkets. But, there are also distributors in traditional markets supply produce to supermarkets.
Therefore, in the big cities, supermarket build their distribution centers close to traditional markets.

I What about export markets?
R There are exporters who buy produce from distributors, they also buy produce from local traders.

There are also exporters who buy products from farmers directly. They are exporters who have con-
tracts with farmers and make planting schedule to ensure continuous supply.
There are also exporters who buy products from distributors in traditional markets.

I Currently, there is a trend of online market, or e-commerce, for agricultural products in Indonesia,
what about this market?

R The proportion of this market is still low. But, due to this pandemic, there is an increase, before the
pandemic the proportion is only about 5%, now it is about 10-15%. The function of this market is to
shorter the supply chain. But, some of them buy produce from the local traders, or there are also the
companies who buy produce from distributors in traditional markets.

I In the supply chain structure, in which category is the e-commerce company?
R In my opinion they are in the category of distributor who use technology in their business. But, there

are the companies who buy produce from distributors in traditional markets, for examples in Jakarta.
But there are also e-commerce companies who build partnerships with farmers.

I Is there any data for the proportion of horticultural products that go to traditional markets, supermar-
kets, export markets, and other markets?

R There is no research about that since the research of World Bank in 2006-2007. Based on that research
the proportion of products sold to modern markets is 30%, and the rest goes to traditional markets. I
think there is no significant difference with today situation.

I Let’s moving on to the topic of governance, could you describe the relation between farmers, local
traders, distributor and the governance between them in the horticulture supply chains in Indonesia?

R Mostly, the relation is transactional, only selling and buying. But, today, there is a development, be-
cause of the need of markets, especially structured markets, such as supermarkets, export markets,
including e-commerce, then they build partnerships with groups of producers, groups of farmers, or, it
can be called contract farming. They usually give farmers credit in kind of production inputs, but there
are also distributors who don’t give credit, just market the products. These are usually distributors who
supply products to structured markets, such as supermarkets or export markets, for examples in horti-
culture C Farm, D, and other companies. They have started to build partnerships with farmers. There
are also food companies who do the same thing.

I What about the relation between farmers and local traders?
(Continued)
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R First, it is only transactional relationships, but then it changed. Because the local traders need continu-
ous supply of products, including to supply to supermarkets and export markets, then farmers become
regularly selling to the same local traders, then there is a need of farmer to get a loan from the local
trader. Therefore, from business relationship turns to social relationship due to the loan. Farmers can
ask the loan to the local traders anytime. It is because there is no financial infrastructure for farmers.
Meanwhile, getting a loan from the local trader can be very fast and easy, because farmers have guar-
antee to supply their products to the local traders. In addition, they already know each other. The loan
can be for farming also for other needs, such as cost of education of farmers children. Therefore, the
social ties between them become much stronger.

I About the distributors that you mentioned, supermarket suppliers, exporters, who have the partner-
ships with farmers, did they build partnerships directly with farmers?

R Mostly through local traders, but there are also the cases of partnerships with farmers directly.
I What about the governance of traditional markets?
R There is no partnership with traditional markets. They buy products “abresan” (all grades with one

price). They buy products from anyone, from anywhere.
I Now, let’s talk about the challenges, could you please to describe the challenges faced by Indonesian

agricultural production and supply chains, in particular for horticultural products, for example form
the aspect of production, market, logistics, finance, governance?

R The first and the most important challenge is the mismatch between market and production. So, the
market should change first, they have to build the continuity of supply with stable price and food safety
and etc. I call it the structured market, then they have to build the structured production systems. Cur-
rently, most production systems are not structured. Therefore, the production systems do not connect
to the market. There is no production planning. Farmers plant crops based on the size of their land,
then look at the plants grown by other farmers in their neighbourhood, then they choose crop to be
planted, plant it, harvest and sell it. There is no planting schedule.
So, when there are structured markets, such as supermarkets, export markets, industries, HORECA, the
main problem is how farmers are able to change their production systems to be more industrialise. It
means to be structured with production planning, planting schedule, seed schedule, harvest schedule,
and delivery schedule. It is not easy for farmers, especially for farmers who are above 40 years old. It is
very difficult for them. That is the first challenge.
Second, when farmer harvest their crops, they already spent money for their crops, but when they sell
their products, the money is not directly received by them, because the delay payment, especially from
supermarkets, exporters, industries, HORECA with the reason of administrative procedure. Therefore,
it needs the financial infrastructure. It is the challenge of supply chain finance.
For vegetables, the availability of seed is also a challenge because most of seeds are imported. The main
point is how to maintain the sustainability of supply. From the aspect of logistics, from pre-harvesting,
if markets require Grade A, the production should be designed to produce mostly Grade A product.
But it does not happen. Then, harvesting and post-harvest, because of not good infrastructure, there
is very high lost. Food losses and waste is about 10%. Cold chain does not exist in the village level. It
also contributes to the food losses. For exporter companies, they have not been trained in logistics for
agricultural products, for example, cold chain should be in the pre-harvest, harvest, and post-harvest
activities, but they do not implement it. For finance, I have mentioned it. Also, the finance still focuses
on production. Meanwhile, it should not only in production aspect.
For governance, the policy from government still focuses on staple food crops, such as rice, corn and
soybean. For horticulture, the budget is very limited. Even though there are programmes of govern-
ment in horticulture, but they are limited to onion and chili, because they are considered as strategic
commodities. Meanwhile other commodities are neglected.

I Let’s move on to the topic of farmer organisation. Could you please to describe the types of farmer
organisations in Indonesia, formal and non-formal?

R Based on the government version, there are the beginner farmer group, middle-class farmer groups,
and advanced farmer group. Then, between farmer groups can form a joined farmer groups organisa-
tion. It usually consists of 4 farmer groups located in the same villages. There are also farmer groups
joining cooperative, but it is very rare in horticulture.

I What are the differences between the beginner, middle-class, and advanced farmer group?
(Continued)
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R It is the government version, they are categorised based on the experience of the members in farming,
based on the period of the establishment of the groups. They have to be registered in agricultural
extension systems (Sisluhan).

I With respect to the governance, is there any differences between these farmer groups?
R Normatively, it should be different, the more advance should be better in managerial, but it is not.

The only active if there are aid programmes from the government, mostly like that. But, there are also
farmer groups who are active because they are connected to markets.

I You mentioned about the joined farmer groups, what are the functions?
R They are established only to fulfil the requirements from government to get access to government aid

programmes, because some programmes are performed through the joined farmer groups.
In addition, they are formed to make it easier for agricultural extension programmes. The base of agri-
cultural extension is sub-district that consists of villages, so to organise farmers they form the joined
farmer groups.

I What about the cooperative?
R It is different thing. Cooperative is a legal business entity who owned by the members. Meanwhile, the

farmer groups focus on production aspect.
I Still talking about farmer organisation, based on literature there are many farmer organisations formed

by the government or NGOs, but most of them are not sustainable. What do you think the main chal-
lenges of farmer organisations in Indonesia to develop and be sustainable?

R The first challenge is the motivation of farmer members, it should be the same motive between the
members, because there should be the same goals, economic goals, for example to fulfil the market re-
quirements. Most farmer groups in Indonesia have no clear common goal. The motivation to develop
together, prosperity, are only normative things. That is the internal challenge.
The external challenge is from the government. The government, form the aspect of empowerment,
the designed does not increase the capacity of farmers. There are the division of farmer groups, be-
ginner, middle, advanced, but it is only the division of groups, but they are not designed to increase
the capacity of farmers, the design of programmes is not clear. Including other aspect, it should be
connected to market, the connection between them. That the biggest challenge.

I So, so far, the government programmes are only to form farmer groups, not to increase the capacity of
farmers.

R Yes, it is still sporadic. It should be sustainable, isn’t it? And also, the budget form government is very
limited.

I We’re moving to the topic of agricultural extension programme. You have mentioned it before. Could
you please to describe the role of extension programmes in sustainable horticultural production and
supply chain in Indonesia?

R Actually, the extension programmes for horticultural products are quite neglected, because the govern-
ment focuses on staple food crops, rice, corn and soybean. The dynamics are different. Horticultural
sector are more dynamics because it is connected to market, etc. the role of extension officers for hor-
ticultural products are very limited. First, from the aspect of their capacity, second, form the aspect
of the number of the officers. There is only one horticultural extension officer for one sub-district.
Therefore, their scope is very limited. That is for the government extension programmes.
However, with this new era of technology, in the future the role of extensions will be included in the
farmer organisations and markets. For example, F (an e-commerce company), they have built the
ecosystem encompassing market, finance, then they make the technical assistances programmes. That
is the function of extension programmes, isn’t it? But with different context, because from the aspect
of commercialisation, their level is higher than the government extension programmes.

I You mentioned there is only one horticultural extension officer for one sub-district, if you have the
idea, how many farmers in one sub-district?

R Actually, I don’t know precisely, but if we calculate, one sub-district usually consists of 15 villages, one
village consists of 4 farmer groups. Therefore, one sub-district consists of 60 farmer groups. One group
usually has 25 farmer members, so it is about 1500 farmers. One officer for 1500 farmers.

I Is there anything else about extension programmes you want to explain?
(Continued)
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R In my opinion, this situation should be addressed through the cluster approach, agrocluster. But it
should be connected with markets, it should be market hub that is not only market but also there is
an education programmes for consumers and also farmers. So, the voice from consumers are heard
directly by farmers.
I mean with cluster is there is an integration, for example in planting schedule, there is an integration
among plants, integration between plants and animals. So there is a circular systems, because our
farmers are smallholder farmers, not big farmers.

I Ok, let’s move on to the last topic that is about food safety. Could you please to describe how every
actor in the horticultural supply chain in Indonesia address the food safety?

R Actually, for food safety, horticultural sector is more advanced than staple food sector. In horticulture,
there is a government programme of GAP (Good Agricultural Practices), from farm field registrations
to certifications. However, it is not connected to market, market actors are not involved. Therefore,
when the programmes form government ended, it is done, because there is no market incentive. It
is the problem of sustainability. So, we cannot rely on the budget from government. It should be the
initiatives from the stakeholders.
Then, at the packing house, there is a certification for warehouse. At consumer level, especially in the
big cities, it just started, there is a rapid test for food safety. The big companies, especially exporters,
they should have GAP certificate. For big companies, they have started to build packing house, and
then fulfilled the food safety through ISO 22000, including cold chain systems, halal, etc.

I Are there a lot of actors who comply the food safety?
R For exporters, yes, they have to. Supermarkets, food processor companies, they have started. For exam-

ple, F, they have ISO 22000 including HACCP. They use it as a competitive advantage for their company,
when most other companies have not fulfilled food safety yet. So, there is also an education for their
consumers, and become their competitive advantage.

I What about traditional markets?
R Traditional market has not concerned on food safety. Meanwhile, due to this pandemic, food safety

should be one of pillar.
I Is there anything else you want to explain?
R I think that’s all.
I Ok thank you very much for your time, information and insights.

The translation of transcription of interview with an Assistant Professor from Bandung Institute of
Technology (ITB)

I Thank you very much for your willingness to be a respondent in my research project. This interview
has the purpose to obtain the information about general situation of horticultural supply chains in
Indonesia. It is a part of my PhD research.
Your participation in this interview is voluntary. Therefore, if you mind to answer certain questions,
you may not to answer them. This interview will be recorded, an audio recorded interview. Then,
considering the research ethics, the access to the recording will be limited to only researchers in this
project.
Is there anything you want to ask?

R I think everything has been clear.
I Ok, so we can start with the first question. Could you describe the supply chain structure of horticul-

tural products in Indonesia? who the actors are, from farmers to markets, and what the networks look
like

R Horticulture, I think we have to agree first about the scope of horticultural products.
I Oh, horticultural encompasses vegetables, fruits, flowers and herbal plants. About my research, the

focus is on vegetables.
R Ok.

In general, for supply chains of horticultural products in Indonesia, it is in general, it is still domi-
nated. . . in the upstream it starts from farmers, then there are local traders, there are small local traders,
big local traders. Then, after that, the chains can go to traditional markets then to customers. There are
also the chains to exporters or supermarkets, but all of the chains are dominated by the local traders.

(Continued)
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I Are there farmers directly sell products to markets?
R I think yes, but there only few farmers, and almost impossible. If they sell products directly to markets,

the markets are located very close to their farm lands, not markets located in big cities.
If farmers sell products directly to markets, they not only concern on farming activities but also on
markets. For most farmers, it is too much. They can’t concern on both farming activities and markets,
if they concern on markets, the concentration to farming activities will be not optimal.

I Ok I see
What about farmers join the farmer groups, then they take a role in market?

R Yes, there are farmer groups that also take a role in market. But, in some cases, in these farmer groups,
the head of farmer group take a role as the local trader. But he is a part of the farmer group. He is like
a double agent, as a farmer and as a local trader, and he has access to markets. The example is farmer
groups who supply products to G (a big food companies), the potatoes. The head of farmer group has
already had access to Indofood, then he organises farmers located in his area to supply their potatoes
to Indofood.

I Ok, so there is a key farmer who become the head of farmer group and functions as local trader.
R Yes, it is because farmers in Indonesia are dominated by small farmers who have no knowledge and

information about market.
I Oh ok.

Is there anything else you want to add about the structure of horticultural supply chains?
R Horticultural supply chains. Currently, there are farmer groups that have access to markets, so the

chain become shorter. But, what I see, there is still lack of incentive alignment. It is still the head of
farmer group, even though he is part of the farmer group, he has a highest proportion of profit com-
pared to other farmers. But, I think it is better, because they have fix demand for farmers, for example
the case of Indofood. I think it is better through the farmer groups than through the local traders. It is
because, the head of farmer group, he experiences as farmers, so he would threat farmers better.

I Ok.
Now, let’s move on to the topic of relationship between actors, farmers, local traders, traditional mar-
kets, export, supermarkets, what do their relationships look like?

R The relationship between farmers and local traders, it is actually the transactional relationship. What I
need and what you have. They don’t talk about long-term relationship. Why farmers have very strong
relationship with their local traders, it is because of financing. Farmer need finance, and it is very
difficult for farmers to get finance from legal banks. The only actors who can give them finance are the
local traders. So why their relationships become strong. In addition, farmers are struggling to organise
the finance, they cannot separate money for farming activities and for living.
The local traders, actually, do not connect to only one farmer. But, farmers have lack bargaining power,
because they don’t have enough information about market, what markets require, what the price. So,
they just accept what the local traders offer. It is the relationship between farmers and local traders.
Between local traders and markets, actually they can negotiate, but the price is still determined by the
markets. But, the local traders are still actors who have highest margin along supply chains. Meanwhile,
the biggest risks are borne by farmers. When farmers have crops failure, the local traders don’t help.

I Ok.
For the local traders, what are the differences between selling to traditional markets, supermarkets and
export markets?

R Ok. It is related to the certainty of demand and the specific requirements. In traditional markets, it’s
like, the quality requirements are not specific, what local traders have are accepted by the traditional
markets. For export market and supermarkets, they have contract stated specific demand for every
period, the quality of products, and also the specific of weight, for example the weigh per tomato. For
these requirements, it is very difficult to find farmers who can fulfil them. And also, farmers don’t know
what supermarkets and exporters require. That is why contract farming is important. When we know
what markets require, it can be the basis for determining seeds, scheduling to have continuous supply
that suit market demand. In traditional markets, there is no contract like that.

I Ok.
Is there anything else you want to add about the relationships between actors?
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R That what I said, because it is transactional, so there is no information sharing, no knowledge sharing,
no capacity development from local traders to farmers. Meanwhile, if they want the long-term rela-
tionship, and for the sustainability of the local traders, they are very important because farmers are the
main source of product supply. If they know what market require, they should build the capacity of
farmers to fulfil the market demand.

I Ok, so because of transactional, there is no effort from the local traders to build the capacity of farmers.
R Yes.
I Ok.

Now let’s talk about, I think you have mentioned, about the challenges. maybe you can explain more
about challenges in horticultural supply chains in Indonesia. It can be from the aspect of production,
market, logistics, finance and governance.

R The main challenge is the long chain of supply. It is still long. In fact, for some products, for example
in West Java, the producers of horticulture, producers of rice, etc. When farmer harvest their crops,
then they are distributed to Jakarta, but then they are sent back to Bandung (West Java), then they are
consumed by consumers in West Java. It happens. You can imagine the logistic cost, it must be high.
And off course, the consumers should pay the high transportation cost. Meanwhile, the price from
farmers, maybe, very cheap.
So, that is the long chain of supply, and farmers receive low margin share compared to others in the
chains, and there is no incentive-alignment, no information sharing.
Also the culture, sometime farmers are considered have lack of commitment, they only care about
themselves. Sometime, when the price is high, farmers sell their product to the local trader who offer
the high price. Meanwhile, hey have contract, for examples with supermarkets with fix price and de-
mand. Sometime, with many reasons, they betray the contract. Meanwhile, following the local trader
systems, there are many uncertainties. But, yah, that is their behaviour. It needs capacity building of
farmers.

I Ok. Is there anything else you want to add?
R What else, maybe later when I remember.
I Ok

Let’s talk about farmer group. Could you describe the types of farmer groups in Indonesia, and what
are the differences between them?

R Farmer groups, there are formal farmer groups, or they are formed based on the commitment of farmer
members. The member of this farmer group a, b, c, d, and has their own responsibilities. Usually, the
formal farmer groups who have access to supermarkets or exporters.
For informal farmer groups, they don’t have any agreement. Farmer can supply products through the
farmer groups or not to farmer groups. Mostly, they sell products to traditional markets.
There are also farmer groups based on cooperatives. So, the cooperatives are established first, then
they find farmers to be their members. I think the cooperative is similar with the formal farmer group,
but they are different in the legal aspect.

I Still talking about farmer group, what challenges faced by farmer groups in Indonesia to develop and
be sustainable?

R Regeneration, when they are dominated by old farmers, they are usually resistance to innovate, they
don’t want to do trial and error again, they don’t want to try something new. They just do what they
have been doing for a long time. Meanwhile, our farmers really need technology. They are still in doubt
to implement the new technology, they prefer manually.

I So, they don’t want to take a risk
R Yes, they don’t want to take a risk before they see that others are successful in implementing the new

method. But, even though they have seen the successful case, sometime, it doesn’t guarantee they will
change their method. . . is it true it will be successful with only one trial?...they have to make sure it first.
So they are risk averse.
Actually, there are young farmers nowadays. But, these young farmers should improve their capacity
and innovation continuously. And also in the commercialisation, it should be developed. So, not only
do harvest, but it should be added value given to, so they will earn more. It should be young farmers
who do that.
I think that is the most important challenge.
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I Ok, let’s talk about the agricultural extension programmes. could you explain what the role of extension
programmes in the horticultural supply chains in Indonesia?

R Ok, when I talked about capacity of farmers that can still be developed, it means the role of extension
programmes is very important. But, the problem is our extension programmes are conducted sporadi-
cally, it is not structured and not integrated. For examples, every department (in provincial government
or district) has their own programmes. Meanwhile, their objects are the same. If they coordinate with
each other, their budget can be integrated, so the extension programmes can be continuous based on
what farmers need, it should not be top-down, but bottom-up. It should not be what programme you
have, but it should be what farmers need.
In addition, the extension programmes, sometime, when I interviewed some farmers. the farmers are
sceptical, if they heard about training programmes, workshops, they must think that it will be one-way
discussion, and the topics can be the same that farmer have known. It should be how to attract the
farmers first. So, the farmers are like objects for the departments without knowing what the next will
be. After the programmes ended, they are left.

I Ok.
Is there anything else you want to add?

R The importance is it should be bottom-up, we have to know what farmers need, then send people who
understand the real situations.

I Ok.
It is the last question. it is about food safety. Could you explain, for current condition, how actors in
Indonesia address the food safety, from farmers, local traders, markets?

R I think it is still far away, except as I mentioned for export markets. But, sometime, it is sceptical. I
heard the story, for example for organic, organic vegetables, organic fruits. For organic I think it is
better. But, I got the story. . . is it true organic?...sometime farmers told, for the organic you can just
buy the packaging, just buy the logo. It is so sad.
Food safety is for export, but their value added is high, so they can offer high price to farmers when the
farmers can fulfil the product requirements. But, for other chains, I think it is still far away, the price
for farmer is also low, so it is very difficult, I think.

I Ok.
Is there anything else you want to explain about food safety?

R But, for organic it is trending in Indonesia now. There are a lot of organic shops, not only for vegetables,
but also for flour, etc’
I think that’s all.

I Thank you very much for the information. If I miss some information, can I contact you again.
R Sure, OK.

The translation of transcription of interview with a people from an AgriTech company

I Thank you very much for your willingness to be a respondent in this interview. So, this interview has a
purpose to obtain general information about horticultural supply chains in Indonesia, and it is a part
of my PhD project.
Your participation in this interview is voluntary. Therefore, if there are certain questions you mind to
answer, you are allowed not to answer them. This interview will be recorded, an audio recording, and
the access to the recording will be limited to only researchers this project.
Is there anything you want to ask?

R I think it is clear.
I Ok. So, we start with the first question. Could you describe the supply chain structure of horticultural

products in Indonesia, from farmers to market?
(Continued)
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R Ok. Thank you very much for choosing me as a respondent in your project.
Actually, related to the supply chain of horticultural products, there is no significant changes. It is
not like in the transportation sector, for examples, there is on-line transportation, etc. In the horti-
cultural supply chains, it is as usual. However, nowadays, farmers have more options with respect to
finance, technology, from the aspect of market, etc. Actually, nowadays, there are many start-up com-
panies. Start-up means that there is technology intervention that makes options for farmers, that in the
past was very limited, now there are more options. So, farmers are more comfortable, so it is related
to. . . they can focus on their production.
I am working for an agricultural financial technology company in Indonesia located in Jakarta. First,
actually, this company is considered as s a new player in the supply chain structure, we were consid-
ered as disturber. As a new player in the supply chain systems, in the horticulture, livestock, etc. But,
actually, with financial technology (fintech) itself. . . fintech comes as a new option for farmers as I said
before. These new fintech or start-ups in agriculture is new options for farmers, because before this,
there are many layers in the supply chains from farmers to market, from farmers to local traders then
to markets, etc. Now, it is shorter and more transparent.

I This fintech, is the role of this fintech only in finance or also in market?
R Actually, the start-ups have already taken roles in all aspects of supply chain, from upstream to down-

stream, they have roles in the upstream, in the downstream, in the transportation, in the middle. Cur-
rently, there are many start-ups in agriculture. For fintech, it is an option for farmers to get capital.
Beyond this, there are companies that focus on production, using drone, sensor, technology bases.
Then, there are also companies that focus on information system development. So, farmers can up-
date the price, characteristics of their locations, etc, following data or geospatial data from a university.
Usually, they collaborate to develop an application, then it is developed and given to farmers to be
used. In addition, there are companies that focus on market. Now, there are many start-up companies
in Indonesia, the new start-up that become market place or e-commerce. But, for agricultural prod-
ucts, I think e-commerce is still appropriate. It is because the market place is to bring together farmers
and their customers directly. However, there is a difference between the behaviour of farmer and the
customers. Farmers usually sell product in the large quantity, while the demand of customers in the
small quantity.

I So, there are start-up companies trying to bridge farmers with costumers. Are there any start-up com-
panies who bridge farmers to supermarkets or export markets?

R Yes, usually, start-ups, in downstream, they have channels to markets. Comparing to when farmers sell
their products to the local traders, farmers just sell products to the local traders. Usually in selling to the
local traders, there is no transparency, such as how much the production costs, trend of price, etc, they
usually don’t know them. But, nowadays, where there is technology, there is transparency. Usually, the
start-up companies, they have access to many markets, encompassing horeca, modern markets, home
industries, or traditional markets, even export markets.

I Oh ok, so not only selling product to customers, but also supply products to other markets.
Now, let’s talk about the governance, what are the differences between the governance between farmers
and local traders and the governance between farmers and the start-up companies?

R Actually, the differences are quite significant. First, these start-ups use technology or innovation in
their systems that make the supply chains are more proper. Actually, there is nothing wrong with the
local traders because, so far, they the only actors who help farmers to live, so there is no other option
for farmers to sell their products. So, there is nothing wrong with the local traders. The start-ups are
established to offer new options to farmers. usually, these start-ups offer not only markets, but also
other services. When farmer joined the local traders, they only focus on markets, but if they join the
start-ups, they can receive the information, price information, so they will know it. They are also taught
how to use the technology and how to make a good administration. So, the difference is maybe in the
traditional supply chains they don’t know anything, they only focus on production, selling crops, they
get money, but they don’t know whether the price covers the production cost. But through the start-
ups, they are required to be able to do administration works, to know market information, to know
new technology, understand the market channels. So, there is an opportunity for them to improve
their knowledge and also income.

I Ok, understood.
Who are the start-up collaborate with, with the individual farmers or farmer groups?
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R There are start-ups who have partnership with individual farmers directly, but to maintain the eco-
nomics of scale, they usually have partnership with farmer groups, even the joined farmer groups.
I So, in addition to take roles in market and finance, the service that usually local traders provide, the
start-ups also give technical assistances in technology and administration.

R Yes.
I Ok.

So, when collaborate with farmer groups, are they the established farmer groups or, start-ups form new
farmer groups?

R Usually, the rules are not too strict. Usually, the start-ups focus on the farmer groups that have been
established, and farmers who are experts in their field. So, if there are farmers with lack of experience,
they can join the farmer groups that are experienced in farming, so the head of farmer groups can co-
ordinate the groups, so they can have more farmer members. Therefore, the productivity can increase
and also the size of farm land, for example from 5 Ha to 20 Ha. So usually, we have partnerships with
the established farmer groups.

I Ok.
Do you also cooperate with the government extension programmes.

R Usually, the start-ups have their own extension officers who are recruited to monitor the projects. In
addition, they also cooperate with government and universities. So sometime. . . the start-ups are still
not stable in the regulation, standard operating procedure, etc. They usually cooperate with other com-
panies, such as with pesticide companies, seed companies, and also with government and universities.

I Ok. So, actually there is a hope for this new supply chain structure.
If you can estimate, how much the proportion of the horticultural product that goes to the start-up
chains?

R I have no idea about the exact number, but if it is seen from the amount of credit from the fintech that
has been absorbed by farmers (not only horticulture), it has already reached about Rp 1 trillion (about
57.151.100 euro).

I Ok.
Still related with the governance. One of the reasons why farmers very rely on local traders is because
when they need a loan, it is very easy, they can ask anytime, and they pay it after harvesting their
crops. It is different with the rule of commercial banks. What about the rule of credit from the start-up
companies?

R Ok. Actually, the rule can be easier than the rules of banks, but not as easy as the rule from local traders.
But, the interest rate is monitored by the finance authority. So, if getting loan from the local traders,
for examples, today we borrow Rp 1 million, then when we pay it become Rp 1,1 million, so we can
calculate how much the interest rate. Meanwhile, the interest rate from the fintech, it has been ruled
by the finance authority.
The process of getting credit from the fintech is easier than the process in the bank. It is because the
fintech is not required the collateral, because it is not allowed. Usually they use personal or corporate
guarantee, for example a farmer joins an institution. The required documents are more simple than
the requirement of banks. Some of the basic rules have been determined by the authority.

I Ok.
Talking about the supply system. If farmers sell products to local traders, they sell them ungraded, what
about supplying products to the start-up companies?

R It depends on the start-up companies. There are start-ups that usually buy products ungraded. It is to
make farmers focus on their farming activities. But, there are also star-ups who require graded prod-
ucts, such A, B, C. It is to encourage farmers to not only planting crops but also to learn about product
quality, so they will now about the product specification, especially for modern markets or other mar-
kets. So, they will now, for example the specification of tomato, etc. So, there is a knowledge transfer
process from the fintech company to farmers. So, there are start-up companies that buy ungraded and
also graded products.

I Ok.
Now let’s move on to the topic of challenges. Could you explain, what are challenges faced by horticul-
tural supply chains in Indonesia?
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R Ok. For horticulture, more specifically green vegetables, it is the products that cannot be distributed
widely, it is usually distribute in domestic area. One of the challenges is every region has different
productivity, while the demand is also different. So, the challenge is how to maintain the productivity
of this product.
Second, how we can start to do cold chain systems in Indonesia. The horticultural products have short
self-life compared to other products, such as plantation products, etc. Then, for horticultural product,
how we change the mindset of costumers. The customers consider the good products are products
without the scratch. Now there are campaigns to inform that the good product cannot be seen from
the outside condition only. So, the customer preferences should be changed.
So, first is to maintain the productivity, then cold chain system development, from upstream to down-
stream to maintain the quality, quantity and freshness, the third is the customer preferences.

I Ok. Is there anything else?
R For horticulture, the challenge of market. There are a lot of markets that buy products ungraded, so

there is no development in the farming activities of farmers. Farmers only think how to plant crops.
They don’t know the market requirements. So, maybe it has to be changed.

I Yes, I agree.
Ok. Let’s move on to the topic of farmer group. Could you explain the types of farmer groups in In-
donesia? and what are the differences between them.

R Actually, I don’t know much about the farmer group. As I understood there are farmer groups, joined
farmer groups, cooperative. That is all.

I Oh, it’s ok
As far as you understood, maybe you have experience cooperate with farmer groups, what are chal-
lenges face by the farmer groups to develop and to be sustainable? They are many reports, also from
previous interviews, stated that farmers are reluctant to join the farmer groups and when they join the
farmer group, many farmer groups are not sustainable

R Oh, maybe how the farmer groups can be maintained and developed?
I Yes.
R Maybe the goals have to be clear for farmers. First, the goals should be clear. As I know there is a govern-

ment programme called “one village one product”, so maybe it can be connected to this programme.
When there are farmer groups, what are their focus, and who they will collaborate with. Usually, the
start-ups in agricultural sector, they are not alone. Usually they collaborate with others, such as with
seed companies. They come in a big group to farmer groups. So, usually the farmer groups were con-
fused, they established the farmer groups, but they didn’t know how to sell their products. With the
start-ups, usually, the goals are clear, there is knowledge transfer process. So, to enable the sustainabil-
ity of farmer groups, maybe we have to make the clear vision and mission of the farmer groups, where
they sell their products, who they collaborate with. I think that’s all.

I Ok. Is there anything else you want to add regarding the farmer group?
R Regarding the farmer groups, maybe it needs more farmer groups that are legalised. It is because with

legalisation, the access of farmer groups to the finance, partnership with other actors will be easier
compared to the farmer groups without legalisation. Usually, the legal farmer groups can be easier to
collaborate, because they have legalisation.
In addition, maybe in the internal farmer groups, how to build the bonding between farmer members.

I Ok.
Now, let’s talking about the agricultural extension programmes, maybe you have the information or
experience about the agricultural extension, the government agricultural extension programmes. Ac-
tually, what are the roles of agricultural extension programmes in the horticultural supply chains in
Indonesia?
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R Ok. I conducted survey. . . our company conducted many surveys to farmer groups, how the process of
extension programmes looks like. We asked farmers, is there agricultural extension programme, or is
there an impact from the agricultural extension programmes. Mostly, farmers feel that the extension
officers give information that don’t suit the phenomena that is happening. For example, there is an X
pest in their chillies, but the extension officers give trainings not related to this kind of pest, but they
give the material that are provided in their backlog. The importance is they work, they have the infor-
mation and they deliver it to farmers. Whether it is appropriate or not. . . it is what farmers said, usually
it is not appropriate. Then, there are many programmes, such as aids in kind of tractor, pesticides, fer-
tilisers. . . tractors were given to farmer in the valley area, so that is not appropriate. So, the government
programmes should be appropriate with characteristics of regions.

I So, the programmes are not appropriate with the farmers’ needs.
R Yes, sometimes also the extension programmes. . . Sometimes, farmers have more knowledge than

the extension officers, because they do farming activities every day. So, sometimes, they don’t trust the
extension officers. What they need is the field experiments. It is more effective when the big companies
come and perform the field experiment programmes. They prefer this because they can see the results.
Maybe, because from the government extension programmes is only the theory.

I It has been mentioned that there are also technical assistances from the start-up companies. Could
you explain more about it, and what are the differences with the government extension programmes?

R I don’t know much about the process in the government extension programmes, maybe it can be vali-
dated. From the government, usually they give information, when there is new information, they come
and disseminate the information to farmers. But, it is still a question whether this new technology is
appropriate or not.
From the start-ups, usually the start-ups have cooperation with other companies. In the past, the com-
panies come by themselves to give technical assistance to farmers, also the government. Now, through
the start-ups, we bring them together, make field experiments and give farmers technical assistances.
In addition, there are also technical assistances from universities. As it is mentioned, the start-ups al-
ways come to farmers in a group, for examples from the fintech, from the seeds, from the pesticides,
they collaborate to develop a product in a region. It is because we support the government programme
of one village one product. So, we join and build the group with them, come to certain villages, and
give technical assistances to farmers, then there is also university. The start-ups also do weekly mon-
itoring, and usually they share information with farmers. What I heard from farmers, they prefer this
system, because from government usually only come 1-2 times a month. With the start-ups they can
share information every week.

I Ok. The programme is clearer.
R Yes, the programme should be clear.
I Is there anything else you want to add?
R I think that’s all.
I Ok.

Now, let’s move on to the last topic, that is about food safety. Could you explain, how every actor, from
farmers, local traders, markets, start-ups, address the issue of food safety in horticultural products?

R There is a case, it is conducting by our company, so the case is the development of cashew and rice for
organic, the organic cashew and rice. So, the demand comes from other country. So, there is a company
from that country come to us, usually the approach is directly to the government, then the government
look for the partner, or the PIC. Actually, now there are farmers who are aware of what market needs, in
the past they didn’t now it. Now, they know commodity with high value such as hydroponic, organic.
Because of the capital, usually the collaboration is with financing company, with the institutions that
give certification, come to certain villages talk with farmers, inform them that there is a market for
organic product, and there is the standard for the organic. Usually they are interested. If we explain
about the value, how much the cost, how much the value, usually they are interested, because farmers
are also realistic, from this effort, when they get the certification, they pay for example Rp 10 million,
how much will I earn. With the transparency of information, they usually want to join.

I So, it should be the value for this issue.
R Yes, it is right.
I What about most farmers, are they concern on it?

(Continued)
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(continued)

R Now, because of technology, so, they are more aware, maybe because I am from the AgriTech company,
a start-up, there are more farmers who are aware. They have started to think business. In the past they
think the importance is they can buy rice for eating, now they have started to think how to expand their
business. From the farm labours, there is an increase in the labour wage.

I Is there anything else you want to add about the food safety?
R Usually, for food safety standards, GAP, ISO, usually it needs the technical assistances. Farmers cannot

do it by themselves. Most farmers don’t do that, except the companies. For most farmers they have not
started yet. So, it needs the technical assistances, needs knowledge sharing what value are offered.

I Ok. I think it has finished. Thank you very much for your time and information. If there is some
information missing, is it ok if I contact you again?

R Yes. It’s ok.
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Appendix 5.Challenges and solutions of local traders

Challenge Solution

Production
Most produce supplied by farmers has
low quality

Two solutions:
- Farmers do better farming activities (use good quality of

seeds, regular fertilizing, spraying, crop maintenance, etc.)
- Find appropriate seeds for their location

Pest and disease causing low supply
and a lot of rejected produce

!

Finding ways to help farmers to im-
prove their farming methods

!

Market
Price of Grade A from exporters is low Negotiate with exporters regarding price
Payment from exporters takes long
time (about 4 weeks)

Lower the supply to exporters to deal with longtime payment

The change of volume order from ex-
porters

!

Finding markets to sell off-grade pro-
duce

Use off-grade produce that cannot be accepted by market as
animal feed

Logistics
Loyalty of farmers to only supply pro-
duce to local traders who give them
credit

Five solutions:
- Choose trusted farmers in giving credit
- Consequences for farmers who are not loyal
- Record keeping to control supply produce of farmers who

have credit
- Talk to local traders who are going to buy produce form

their farmers
- Negotiate with farmers who have credit regarding selling

system
Finance
Getting more capital to give farmers
credit

Try to get credit from funding institutions

Institutions
Getting access to government pro-
grams

Three solutions:
- Establish a formal farmer group initiated by the local

traders who involved in the workshop
- Ask Unpad to help them in establishing a formal farmer

group
- Find information how to make a good proposal to apply

government programmes
Better communication with farmers
especially about the price fluctuation
at traditional markets

!
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Appendix 6.Challenges and solutions of farmers

Challenge Solution

Production
Yield and produce:
- Low productivity (2 groups)
- Low quality of produce (1 group)

Farming method:
- Better farming method (1 group)
- Producing good quality of seeds (1 group)

Dealing with soil condition (e.g. pH) (1
group)

Find information about pH soil measurement, then do
soil treatment based on pH condition (1 group)

Finding technique to intercrop some kinds
of crops (e.g. bean) (1 group)

Wider space between plants in intercropping and select
appropriate kinds of crops to be intercropped (1 group)

Pest and diseases:
- Dealing with a lot of pest and diseases (4

groups)
- Appropriate pesticides for pests and dis-

eases (2 groups)

Pest and diseases:
- Use pesticide regularly (1 group)
- Kill pests manually (1 group)
- Find information about appropriate pesticides for

certain kinds of pests and diseases (1 group)
Price of good quality of production inputs
(seeds, fertilizers, pesticides) are expensive
(2 groups)

Production inputs:
- Produce and use more compost for fertilizing (2

groups)
- Government subsidies in production inputs (seeds,

fertilizers, pesticides) (1 group)
Quota of fertilizers from production input
shops is limited (1 group)

Buying fertilizers:
- Buy fertilizers as a group (when they have a farmer

group) to get more quota (1 group)
- Make a stock for fertilizers (1 group)

Water shortage in dry season (4 groups) irrigation:
- Build small reservoir to catch water in rainy season

to be used at dry season (2 groups)
- Local government regulation in organizing the flow

of water from the sources (3 groups)
- Continue to work together to repair irrigation chan-

nels. (3 groups)
- Using pump machines to lift water from sources (2

groups)
- Make simple sprinklers (1 group)
- Government build good irrigation system (1 group)
- Use plastic mulch to maintain humidity of soil (1

group)
Labour shortage in the beginning of rainy
season (2 groups)

Dealing with labour shortage:
- Get labour from outside area (1 group)
- Reduce the size of cultivated land (1 group)
- Do some activities by themselves (2 groups)
- Use technology such as tractors (1 group)

There is no standard in rent land price (2
groups)

!

Market
(Continued)
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Appendix 6 (continued)

Challenge Solution

Price:
- Price fluctuation (3 groups)
- No contract in price between farmers and

local traders (2 groups)
- Price from local traders is low (1 group)
- No information about kind of crops

planted by farmers in other locations to
anticipate a drop in price (2 groups)

- No planning in planting crops due to lack
of knowledge in predicting price (1 group)

Dealing with challenges of price:
- Government regulation in price of vegetables (3

groups)
- Contract in price between farmers and local traders

(3 groups)
- More transparent in price from local traders. (1

group)
- Information from government regarding planting

schedule other farming areas (1 group)
- local traders coordinate planting schedule of farmers

(3 groups)
- local traders should expand their markets to get

higher price and to deal with price fluctuation (2
groups)

Farmers do not have market option but local
traders (1 group)

Government programs to market farmers’ produce (1
group)

Payment from local traders is not in cash (2
groups)

!

Transportation
Bad condition of road connected farmers’
land (2 groups)

Dealing with bad condition of road:
- Continue to work together to improve road (2

groups)
- Apply proposal to government to improve road (1

group)
High transportation cost (1 group) !
Finance
Lack of capital and credit:
- Limited capital owned by farmers (1

group)
- Lack of access to formal funding institu-

tions (1 group)
- Requirement of funding institution does

not match with farming characteristics. (1
group)

Dealing with challenges of capital and credit:
- Establish a cooperative that can give farmers credit

(3 groups)
- There should be funding institutions for farmers (1

group)

Difficulty in managing money for farming
activities and for living (1 group)

Managing money:
- Farmers should separate money for farming activi-

ties and for living (1 group)
- Make record keeping of farming activities (1 group)

Institutions
Sharing and communication :
- Farmers do not have a medium for shar-

ing ideas and experience (1 group)
- Communication between farmers and lo-

cal traders (1 group)

Regular meeting between farmers and local traders (3
groups)

Farmer group:
- The absence of farmer group (1 groups)
- Farmers less knowledge about the advan-

tage of farmer group (1 group)
- Farmers have no ideas how to establish a

formal farmer group (2 groups)
- Limited access and information to gov-

ernment programs (2 groups)

Dealing with the challenge of farmer group:
- Establish formal farmer groups to get access to gov-

ernment programmes, including agricultural exten-
sion programmes (2 group)

- Training in establishing a farmer group (1 group)

(Continued)
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Appendix 6 (continued)

Challenge Solution

There is no access to agricultural extension
services (4 groups)

Dealing with the absence of extensions:
- Asking agricultural extension to give trainings and

field visits (3 groups)
- local traders give farmers technical assistances in

farming (1 group)
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