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Executive summary

In this report we present a brief overview of the research strategy and related protocols that will be used
in WP6 activities in connection to the topic of how to analyse the role of value chain conditions on adoption
and diffusion mechanism. The research strategy is organised in three lines of inquiry: the first line of inquiry
is represented by a case-study analysis in which we will compare and contrast empirical evidence from the
14 so-called short term case studies and the literature review in order to make sense of the key value chain
conditions related to process of adoption and diffusion of CDPs. The second line of inquiry is represented
by an in-depth case study analysis (or deep-dive) which will aim at understanding how specific mechanisms
of value chain coordination can be designed and assessed to facilitate the adoption and diffusion of CDPs.
The third line of inquiry refers to thematic analysis developed by consortium partners on topics related to
the adoption and diffusion of CDPs in various contexts. This thematic analysis will be managed and
implemented by partners under the supervision of the WP coordination team.
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1. Introduction

In this document we present and discuss the research strategy and protocols that will be used
during the activities related to WP6. The aim of the document is to create a joint and shared
methodological framework which will help researchers of the Diverfarming consortium to work
together on common tasks, in order to collect data and information aligned with the project, WP
and tasks objectives.

We start by presenting the overarching research strategy of the WP6 related activities (figure 1.1).
We discuss how this strategy intends to tackle the key methodological challenges of this project
and more specifically ‘how to analyse the role of value chain (VC) conditions on adoption and
diffusion mechanism’. As presented and discussed in Deliverable report 6.1. investigating and
analysing the conditions leading farmers to the adoption and diffusion of crop diversification
practices (CDPs) is a complex task which deals with multifaceted economic, social and
environmental aspects.

Therefore we have identified a research strategy approach that takes this complexity into account
and designed three key methodological approaches that form our overarching research strategy.
We have organised these approaches through three lines of inquiry.

The first line of inquiry is represented by a qualitative case-study analysis in which we will
compare and contrast empirical evidence from the 14 so-called short term case studies and the
literature review in order to make sense of the key value chain conditions related to process of
adoption and diffusion of CDPs. The case study methodology will develop three interconnected
data collection activities:

1) In each case study we will reconstruct inductively and retrospectively the longitudinal
process of adoption and diffusion of CDPs, its barriers and support factors. Qualitative
process data will be collected and then compared and contrasted between and among
cases.

2) Starting from the analysis of the different phases of the value chain and the respective
actors, the focal points of the VC will be identified, focusing the attention on the power
relations and the exchange of value, through the aid of a matrix-based approach?.

3) Based on the process data collected we will develop an overarching conceptual model to
identify “pathways” of adoption and diffusion. Pathways will inform a scenario-building
analysis which will be conducted with key informants and stakeholders to define the “futures
of CDPs” in the European and international agri-food value chains.

The second line of inquiry is represented by an in-depth quantitative case study analysis (or
deep-dive) which will aim at understanding how specific mechanisms of value chain coordination
can be designed and assessed to facilitate the adoption and diffusion of CDPs. This line of inquiry
will be developed with a selected set of consortium partners and will engage directly with the case
studies related to the diversification of annual crops and particularly cereals and tomatoes in the
Mediterranean pedo-climatic area and involving Barilla and Casalasco cooperative as key
stakeholder partners. The line of inquiry is developed in interconnected data collection activities:

e A preparatory phase with qualitative data collection through focus groups, observational
data and interviews with key informants related to stakeholder partners.

! Further guidelines for the case study managers will be delivered during the implementation stage
of this research.

6|Page



DIVERFARMING

A supply chain contract co-design and piloting phase, in which Design Thinking will be used
to define contractual arrangements which will be subsequently tested in pilots with a small
group of farmers.

A field work-based experimental study to test adoption and diffusion of CDPs through
innovative contracts with a sample of farmers operating in the Barilla and Casalasco supply
chains.

The third line of inquiry refers to thematic analyses developed by consortium partners on topics
related to the adoption and diffusion of CDPs in various contexts. The thematic analyses will be
managed and implemented by partners under the supervision of the WP coordination team. Pre-
selected thematic areas of inquiry are:

In

Plant breeding and diversification strategies
IT, big data and logistics

Short supply chains

Regenerative practices

Circular food systems

order to ensure flexibility, consistency and scientific rigor, the detailed methodological
approaches used in the thematic analyses will be discussed between the partners and WP
coordinator and Diverfarming Project coordinator.

In the next section we present the research protocols related to the different activities of the first
line of inquiry (Qualitative case study analysis), while in chapter 3 we present the research protocols
related to the second line of inquiry. We conclude with an overview related to the third line of inquiry
and its expected contribution to the WP and the project.

Figure 1.1: Overarching research strategy

(Short-term)
-------- Case Studies 1 -14 Desk analysis
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Unit of analysis: All cases
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2. Qualitative case study analysis (line of inquiry 1)

Our analysis takes a grounded theoretical approach based on an inductive cross-case study
methodology, analysing 14 cases of crop diversification in the different pedo-climatic areas included
in Diverfarming project. This methodological protocol is based on an iterative and inductive
process of data collection and analysis:

0] to map and identify the supply chain configuration, their features changes over time in
each case study,
(i) to identify value chain dimensions/characteristics per crop/flow;

(iii) to identify value chain conditions to adopt and diffuse diversification;
(iv) to assess the economic increase of the economic value added.

The use of a case study methodology is justified by the lack of theorising about mechanism of
adoption and diffusion of CDPs in both the practitioner-oriented and academic-oriented literature.

Therefore, a theory development is considered an appropriate approach to support development
of conceptual and empirical models and frameworks to understand and explain new phenomena,
in this case, adoption and diffusion of CDPs (Eisenhardt et al., 2016). Given the nature of inductive
research, this methodology entailed an iterative process from data to theory and purposively
selected cases to provide evidence of the conceptual categories emerging from the research
guestions, and as presented in the deliverable 6.1 (Yin, 2014).

The results of the analysis will be generated by researchers’ interpretation of emerging themes
and patterns, which will lead inductively to the choice of suitable theoretical lenses (Eisenhardt,
1989; Langley, 1999). More specifically, our research protocol is based on the idea of theory-
building form cases where different source of information could be used (Eisenhardt et al., 2016),
compared and contrasted both within each individual case and between cases (Gioia et al., 2013)
in order to reconstruct the process data related to emergence and diffusion of CDPs (Langley,
1999).

Primary data for each case will be mainly collected by in-depth interviews with one or more key
informants, who will be asked individually to describe the origin of the value chain, its key features
and activities, and how these changed over time. Interviewees will be asked to focus on adoption
and diffusion of CDPs and to reflect on the role of value chain conditions, particularly looking at
contractual arrangements. This research protocol entails an engagement with the case study
manager (please see draft questionnaire in appendix 2) which will be leading to the definition of
interviews that will be semi-structured in design, with the option of follow-up discussions when
needed. The structure and key elements of the interviews with key informants will be adjusted, as
necessary, to the context. Moreover to enrich our primary data, interviews with other stakeholders
and observational data can be collected in all cases.

Finally, we will integrate information from the cases according to the specific needs suggested by
evidence from the field (Gioia et al., 2013). More specifically, in order to ensure triangulation of
sources, in each community we will be mapping and using all the secondary sources already
available. All the studied cases will have an inventory of documents and information related to their
activities, as well as a website and/or social media page. All the material collected from primary
and secondary data will be transcribed, where necessary,
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The 14 Diverfarming short-term cases offer the WP6 research team access to rich primary and
secondary sources enabling them to reconstruct the history and key developmental stages of the
supply chain, particularly looking at processes of crop diversification. In each case study a filed
survey will be used to gather data from key value chain actors and stakeholders. The survey will
be organised in two phases:

Phase 1 — Mapping the configuration / structure of the diversified value chain (please see
figure 2.2), through the following steps:

Step 1 — Identify the focal farmer(s) F1
Step 2 — Identify the different crops/product flows at farm level
Step 3 — For each crop/product flow identify the upstream and downstream matrix

In this phase the case manager of each case study will collect data, and interview involved
stakeholders to map the value chain and to reconstruct the main changes between and after the
diversification process.

The following scheme represents the approach to use in analysing and mapping the different value
chains. The analysis will be done for the main products (from Aid to And) as well as for the ones
deriving from the diversification processes (from B1 to Bm).

Figure 1.2: Example of matrix to map value chains

Status quo crops
MARKET
A
oL NEW
. iyeo= No supply
VALUE € i i
: e T o chain analysis
Mapping new value
chains genereted by
Diversified crops . - )
i diversified cropping
B | 7] SUPPLY CHAIN system
EXISTING NO
B, DOWNSTREAM MARKET
™ VALUE-CHAIN SELLING ﬁ\(

No suppl
DENTIRiCATION  DRET [ ] CO—— | PPy i
chain analysis

Then, only for the products for which there will be an expected increase of value or a different
market, the following matrix should be filled.
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Figure 1.3: Example of matrix to identify phases and actors in the value chain mapping

PHASES
S s e = s
Farmers X -
Input supplier
Trader X | €
Transport company X €
Legend

* X:presence of the actor
* Power |evel of the actors

Yellow: low power Red:
Strong power
* € exchange of value

In order to complete the matrix?, the case manager should be able to:
¢ define who do the activities related to each process/chain phases;
¢ identify who addresses the decisions about the different activities;
¢ identify several level of power;

o identify when different actors exchange each others products and services with money.

The final filled matrix will then guide the selection process of the VCs to be considered for the in-
depth analysis.

The second phase will look into the specific features and conditions that may be associated to
diversification processes and particularly to adoption and diffusion of CDPs in the given case study.

Phase 2 — Interviews with key value chain actors:

Step 1 - Identify value chain dimensions/characteristics per crop/flow
Step 2 - Identify value chain conditions to adopt and diffuse diversification
Step 3 - Assess the economic increase of the economic value added

An example of the draft questionnaire which will be used by case study managers in their interviews
is presented in Appendix 1. Before the data collection will take place, the WP 6 leader and task
coordinators will organise a preparatory meeting with the case study manger in order to ensure that
the protocol for the data collection is shared and adapted to the specific conditions of the case
study.

2 A guideline explaining how to fill in the matrix for each case study will be discussed within the specific
workgroups and then the WP leader will made it available.
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Figure 2.1: Value chain standardised structure
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Besides the inductive case study analysis we will develop a process data methodology in order
to be able to identify and further specify patterns of diversification and derive generalizable
conceptual models of adoption and diffusion of CDPs. We will use this analysis also to create
scenarios to make sense of future changes of diversification patters. In this section we briefly
present the research protocol associate to the process data analysis.

Our process data approach will be based on a consolidated set of practices in the field of
organizational and institutional change. In a process data methodology researchers focus on
reconstructing sequences of key events that shape a given process (Langley, 1999; figure 2.2).
Events, like strategies, become the unit of analysis and in a process methodology approach they
are the primary focus of a data collection strategy. Process methodology is qualitative in nature as
as oppose to variance theory based approaches aims at reconstructing “logics”, “narratives” and
“themes” rather than quantify indicators or variables associated to strategic changes (please see

figure 2.2. for a comparison between variance and process theory based approaches).

Figure 2.2: Process methodology as research approach to identify organisational changes

FIGURE 1
Two Approaches to Explaining Strategic Change®

TR SR S IR AT S AR e e liaife S el L

| Variance theory Process theory
Explaining strategic change with Explaining strategic change with
a variance model a process model

| |
\ Attributes of

* environment —__

. -\-H-H'"-\-\.
¢ leadership e LT Extent of B >l
ot — : |
* decision > Y strategic Strategy 1 Strategy 2
progesses o f o ® change
| * performance — * events
Y =1f(xl,..., xn) * activities
* choices

| 10 ——————————->tn

@ After Mohr (1982).

Source: Langley, 1999

In our case we will focus on conditions that have determined adoption and diffusion of CDPs, the
emergence of patterns in these sequences and any kind of barriers or bottlenecked. The unit of
analysis will be the farm decision making process and farmers’ strategizing around value chain
relations, farming activities and their interconnections in terms of decisions of adopting CDPs.
Particularly we will focus on three theoretical aspects as discussed in the deliverable 6.1. report,
and namely: proximity, quality, and relations. The process data collection protocol is divided in 5
distinct but interconnected steps, as briefly presented below.
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Step 1: Narrative Construction (chronological)

The first step of the data analysis we aim derive a chronological reconstruction of the events which
have characterized the emergence of CDPs particularly in relation to the farming activities, value
chain conditions.

Step 2: Visual Mapping

The second step of the analysis will be based on a visual mapping approach to present the
sequence of events and “phases” for the development and verification of our conceptualization
(Langley, 1999). In this way we have been able to show how the parallel processes and events
characterizing the adoption and diffusion of CDPs in the different cases took place, and how
conditions might have been translated in different “phases”.

Step 3: Temporal Bracketing

The third step of our analysis will be using temporal bracketing to identify patterns between phases
in relation to the development of key conceptual issues.

Step 4: Open Coding

In this step of the analysis researchers will code meanings, themes, and emerging narratives to
define a conceptual framework related to patterns of changes or phases in the adoption and
diffusion of CDPs.

Step 5: Reliability Checks and Interviewee Validation

The last round of analysis relates to reliability check and validation. This is performed by
triangulating the first four steps between researchers in the team and with a new round of
engagement between the researchers and the stakeholders (farmers and value chain actors).

13|Page



.....

DIVERFARMING

3. In-depth quantitative case study analysis (line of inquiry
2)

In this section we present the research protocols associated to the second line of inquiry and
namely the in-depth quantitative case study analysis. In this analysis we will be focusing on the role
of value chain conditions, particular looking at how participations and contractual arrangements
may be used to facilitate the take up of CDPs and thus their adoption and diffusion. This is calling
for a rather experimental design approach since there is limited evidence in this field of inquiry
on the relation between contractual arrangements and farmers’ strategic responses in terms of
farming practices and therefore likelihood to adopt and diffuse CDPs.

To the best of our knowledge, there are currently only few studies reporting on the effect of
contractual arrangement on crop diversification practices, or technology and practice adoption in
general, using experimental or quasi-experimental designs in a farm decision making environment.
Our desk analysis has highlighted that so far, quasi-experimental studies focused on income effects
rather than effects on technology or practice adoption. In fact, a recent systematic review of contract
farming arrangements in developing countries did not find a single study using an experimental
design (Ton, Vellema, Desiere, Weituschat, & D'Haese, 2018).

This is a significant gap in the literature. In current strides to make agriculture more sustainable,
globally, contract farming could be a tool to improve the adoption of more sustainable practices or
technologies. Yet, this aspect has yet not been investigated.

Based on this consideration we have defined a research protocol which aims at using new
contractual arrangements mimicking the approach used by stakeholders in contract farming
strategies to tackle barriers to adoption and diffusion of CDPs. The experimental design
presented here will be applied to the case of the supply chains of Barilla S.p.A., a pasta
manufacturer with global reach and Casalasco, a farmer cooperative in Italy. The cooperative has
branches across different regions in Italy and focusses on processing of tomato. The two parties
have been cooperating for the past years under the Barilla Sustainable Farming (BSF) contract to
supply durum wheat to Barilla. This contract contains specifications of quantity, quality, price (incl.
quality premium scale) and timing of delivery, as well as access to a decision support tool
surrounding agronomic advice for durum wheat. The BSF contract builds the status quo option for
farmers in the sample. This means that any alternative contract offered to farmers in the treatment
groups would be offered alongside this status quo contract so that farmers can choose between
them. The new alternative sample would include a requirement of crop diversification. The sample
is comprised of members of the Casalasco cooperative.

In the following sections we present the activities which form the research protocol steps.
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The research protocol used for this approach requires extensive preparation. Firstly, qualitative
data will be used to identify the major barriers to the adoption of crop rotations in this case and
options for contracting mechanisms. Secondly, baseline survey data will be collected to observe
stated preferences of farmers with regard to crop diversification and perceived obstacles and
needs. Thirdly, new contractual arrangements will be co-designed between the cooperative
Casalasco and Barilla. Only then alternative contracts can be offered to farmers based on
randomization and contract adoption be observed. This section deals with the first steps as a
preparation to the experimental approach.

3.2.1 Qualitative data collection

Key informant interviews with farmers, cooperative managers, intermediate traders and Barilla and
Casalasco employees will help to understand the context and processes currently involved in the
negotiation and contracting procedure between the main actors in this case (see appendix 3).
Further, interviews should also offer a first insight into barriers and enablers of crop rotation as
identified by the actors involved. Possible issues that may arise are soil health awareness, climate
change awareness, risk and uncertainty, agronomic knowledge gaps or marketing of minor crops
in rotation. Focus groups with farmers and traders provide an additional tool to validate interview
outcomes. The information provided will inform the development of a survey tool.

3.2.2 Contract co-design

The aim of this stage of the preparatory phase is the creation of testable, legally binding and
commercially oriented contracts for crop diversification between Barilla and Casalasco. In the
process Barilla’s ‘Design Thinking’3 team, alongside Casalasco representatives, intermediaries,
farmers and researchers will work together to identify and negotiate promising contract
mechanisms based on the previously collected data (appendix 3 and 4). Due to the extensive
consideration and inclusion of farmers’ perceptions and needs, the new contractual arrangements
should connect well with farmers and have a relatively high adoption rate.

3.2.3 Baseline survey

Alongside the contract co-design, baseline survey data of the Casalasco farmers for the
experimental sample will be collected. This survey observes the status quo of farmers before any
new contract is introduced and allows for the measurement of changes in farming practices and
socio-economic outcomes when compared to an end-line survey implemented after contract offer.
The survey will focus on farming practices, attitudes, risk preferences, perceptions on value chain
governance and business relationships, knowledge and experience with alternative practices (in
their network), as well as some socio-economic data and farm characteristics.

3.2.4 End-line survey

Two years after the contract offer, farmers will again be asked to fill in the survey. Now we can
observe changes in farm management, practices and other outcomes, such as farming income,
yields and environmental effects and relate them to the contract implementation.

3 Please see appendix 4 for an overview of key steps of the Design Thinking methodology
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3.3.The experimental protocol: Field experiment

3.3.1 Experimental set up

The experiment is set up as a 2x2 between subject comparison completely conducted in the field.
It will be conducted among Casalasco members in Italy. The process of contract offer will be
conducted exactly according to current contract offer procedures in Casalasco and will be
performed by the same people (Casalasco employees) that already perform the contract
negotiations within Casalasco. The aim of this is to keep the procedure as familiar to farmers as
possible in order to avoid introducing additional barriers to adoption due to process issues. While
farmers are already used to this type of contract negotiation their understanding of the differences
will be ensured through explanations and questions during the contract offer procedure.

Who will be offered which of the additional contracts, or none of them, will be determined according
to a randomisation procedure. To achieve this, farmers will be randomly assigned to one of the four
groups. Figure 3.1 presents an example of how the allocation in the different groups may look like.
We will randomise group allocation using the Casalasco member registry.

Figure 3.1: Treatment groups

Sustainability premium mechanism

Additional contract offer

Standard contract offer . . o :
with sustainability premium

£
82
=
IS
=
o
4]
S
[%)]
(%]
)
(8]
Q
IS
)
o)
S
@
=
(e)
=
X

Additional contract offer
with sustainability premium
and knowledge access

Additional contract offer
with knowledge access

In order to have every province represented in every group, the sample may be stratified by
province. Exact stratification quotas would be determined based on the internal regional
organisation and distribution of members of Casalasco. The current status quo contract will be
offered to all farmers, either exclusively (control group) or alongside one of the alternative contracts
(treatment groups). Depending on the group to which farmers were assigned, they will receive
either a contract according to the standard conditions that Barilla and Casalasco have been using
in the past years (Barilla Sustainable Farming — BSF contract) or they will additionally receive the
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option of a new contractual arrangement. This new contractual arrangement will specify a
diversified crop rotation as a requirement to be able to supply under that alternative contract. If they
are given the option, farmers will then decide whether to remain in the status quo BSF contract or
to accept the new arrangement.

In summary, the differences between the groups will lie: i) in the offer of an additional contract next
to the status quo contract (control vs. treatment groups), and ii) in the type of mechanisms that the
contract includes (treatment 1 vs. treatment 2 vs. treatment 3) to induce the acceptance of a
contract that includes diversification as a requirement. This is also summarized in Table 3.1. These
groups form the independent variables of interest. The adoption of CDPs is a concept that has to
be further operationalised by defining several outcome variables to be assessed as dependent
variables. The outcome variables are likely to include whether or not a nitrogen binding crop or
minor crop is included in the rotation at least once every three years on each plot, the extent to
which additional CDPs and soil health measures beyond crop rotations are adopted (such as
reduced tillage, mulching, use of plant residues), the share of a farm’s land on which CDPs are
applied, the average length of crop rotations on a farm, or the average number of crops grown on
each plot in the last 5 years.

Table 3.1: Overview of example contract types

Content C_rop S
diversification

Includes pricing, quality, quantity No

Standard contract o No
and timing)
Contract with Standard contract plus
S . L ; Yes Yes
sustainability premium sustainability premium element
Contract with knowledge Standard contract plus
Yes Yes
access knowledge access element
Contract with Standard contract with both
sustainability premium sustainability = premium and Yes Yes

and knowledge access knowledge access element

The theoretical framework to be used to model this decision, for example an expected utility
framework for decision-making under risk, will depend on the identified barrier(s) addressed in the
contracts as it will have to model behaviour in relation to that particular issue. It can thus not be
determined at this point. All contract offers will take place during the general contract negotiation
phase that Casalasco goes through every year, in September and October 2019.

3.3.2 Informed consent

The participants will be informed that they are part of an experiment through the communication
channels of Casalasco, e.g. mail or email, before the contract offer. They will also be informed
about the existence of a randomisation procedure. Before the contract offer they will have the
opportunity to give or deny consent. If farmers do not wish to participate in the experiment, only the
status quo contract will be offered. Still, once offered, also all treatment groups will always have
the opportunity to reject the additional contract offer and stick to the status quo contract so that
experiment participants are in no way disadvantaged over non-participants. Participants will not be
rewarded separately for their participation but their payment will be solely through the commercial
specifications of the contract chosen. Participants’ data will be handled confidentially and according
to the guidelines of the Diverfarming project (Appendix 1).
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3.3.3 Treatment effects and sample

Due to these ethical and feasibility considerations, it will not be possible that farmers only receive
the new contract but they will need to have the option to choose to remain within their current
arrangement. This means that when comparing average outcomes in control and treatment groups,
one measures the average intent-to-treat effect (ITT). When comparing those that accepted a new
contract with those that did not from the same or the control group, we estimate the average
treatment effect on the treated (ATT). Due to possible self-selection bias in the decision on whether
or not to accept a new contractual arrangement and heterogeneous treatment effects, an average
treatment effect (ATE) can only be approximated with econometric techniques and under certain
assumptions (e.g. selection on observables or parallel trends assumption).

In order to detect a treatment effect, the sample has to be sufficiently large. The sample is limited
by the number of members Casalasco has at the time which is approximately 370 farmers. Using
the example of including n-fixing crops in the rotation, we can approximate the effect size we will
be able to detect given this sample size. Based on a database of BSF farmers, 27% recently used
an n-fixing crop as a crop previous to wheat. These crops are often minor crops and we can use
this information as a proxy for a diversified rotation. While this variable does not tell us anything
about the entire cropping system, it is an indication of the degree to which farmers include minor
crops on their fields. Assuming we can include all members of Casalasco in the experiment, a
power calculation for a binary outcome variable (diversified crop rotation yes/no) can tell us the size
of effect we can expect to detect. Aiming for a statistical power of 80% and a significance level of
5%, and with a sample of 370 farmers, a minimum of approximately an additional 14% of farmers
would need to adopt CDPs for that effect to be detectable with statistical significance. Yet, since it
is likely that some observations have to be dropped, e.g. due to incomplete data, the effect size will
likely need to be somewhat beyond 14% to be detected. An exemplary sample division across
treatment groups is shown in Figure 3.2.

Figure 3.2: Exemplary sample division across treatment groups
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3.3.4 Challenges and alternatives

While the plan described above is technically feasible, there are some practical challenges that
may force changes to the plan to be made. Therefore, this sections outlines alternative approaches
in case circumstances do not allow for the above plan to be carried out.

Firstly, it may be challenging to achieve the necessary sample size with Casalasco’s members
alone. This implies that we may not be able to detect a change in the adoption of CDPs with
statistical significance even though the change does exist. In that case, the best alternative would
be to increase the sample size by adding another cooperative from Barilla’s BSF supply chain. If
this is not possible, there is a risk that effects could be too small to measure.

Secondly, as the contract offer will take place in mid-2019 and time needs to be allocated for effects
to take place, the endline survey would ideally be three to four years after the contract offer in order
to be able to observe a full rotation cycle. Due to the length of the project and delivery dates, this
is not possible. While the feasible aim is to observe changes in mid-2021, two years after
implementation, when a large part of the rotation and planning for the remainder of the rotation has
been completed, this planning also leaves limited time for the collected data to be analysed before
the project has to be completed. Should it become clear that the analysis cannot be completed in
time, endline data may have to be collected in 2020 instead which would imply that less and less
definitive changes may be observed. The clear disadvantage of such an approach is that results
may have to be considered more preliminary than if they had been collected after two years.

Lastly, it could happen that participating parties can only agree on one type of contract as the
outcome of the contract design phase. This contract could then also draw on several mechanisms
rather than just one. As this contract has to be commercially viable, it is in the hands of the
negotiating parties to develop contracts they can agree to. Such a combined contract may even
have a higher chance of adoption as drawing on different mechanisms may allow for more farmers
to accept the contract if farmers face different barriers addressed by different mechanisms. From
a scientific perspective, this would mean that no definitive conclusions can be drawn on individual
contracting mechanisms but only on the combination of mechanisms included in the contract.
Conclusions on the effectiveness of ‘contracting for sustainability’ in general would still be possible.
Indications for the relative effectiveness of different mechanisms could then only be based on
farmer’s perceptions and opinions on what was most important to them in their decision to adopt
CDPs. This approach also implies a higher risk of not finding significant effects of the contract offer
as there would only be one possible effect to test.

4. Thematic analysis (line of inquiry 3)

As mentioned new thematic analyses will be encouraged during the duration of the project. The
intention is to stimulate researchers involved in WP6 activities to further investigate what are the
barriers and potential drivers of diversification, looking at aspects that belong to the local/regional
context, or related to a specific stage of the value chain or farming system. Interdisciplinary
research activities and case studies will be particularly supported and welcomed. The WP6
coordinator and research team will discuss with Divefarming project coordinator and the involved
stakeholder how to support researchers to contribute to thematic analyses from a methodological
stand point.
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APPENDICES

Appendix 1: Data privacy guidelines

This research protocol will follow the data privacy guidelines as specified by the Diverfarming project. The individuals whose personal data is being collected
and processed have the right to: i) obtain a copy of their Personal Data being stored by the Participant without undue delay; ii) request that any Personal
Data relating to them which is shown to be incomplete or inaccurate be rectified; iii) request that on compelling legitimate grounds processing of their
Personal Data should cease; and iv) know the contact details of the Project Coordinator to which the individual should direct requests in relation to their
rights above. All Diverfarming participants dealing with personnel data derived from interviews, questionnaires or surveys will record the following elements,
which will be always confidential: name and contact details of the Participant Processing Personal Data; description of Personal Data being Processed; and
purpose or purposes of Processing of Personal Data. Personal Data shall never be transferred to individuals or organisations outside Diverfarming
consortium unless there is an appropriately enforced legal request.
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Appendix 2: Draft template of the filed survey for case manager in the qualitative case study analysis
‘ QUESTIONNAIRE FOR FARM LEVEL

TO BE FILLED OUT PREVIOUS TO INTERVIEW
Date
Place

Case study ne

Interviewee

Organisation

Position/Title

Interviewer

Type of
diversification
applies in case
study

1) Please be as specific and detailed as possible when recording an answer.

2) For questions for which no answer options are given, please record the respondent’'s answer.

3) For questions for which answer options are given, read out all options before the respondent answers. Additional information to
INSTRUCTIONS | explain the answer can be given.

4) Record all answers in this form. If interview is conducted in a language other than English, please provide a translated version
to the WP leaders.

5) Text in cursive is for the information of the interviewer.
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Section 1; Farm characteristics

Questions

Answers

What crops/products do you produce? List all
products/crops produced on the farm, not just
those related to the diversification project.

Which crops/products are affected by the new
diversification strategy related to the Diverfarming
project?

Do you pursue any other crop diversification
strategies not related to Diverfarming? If, so which?

How much land for crop production do you own?
Indicate unit used.

How much additional land do you rent for crop
production? Indicate unit used.

How many people work on the farm on average
throughout the year?

Does your farm hold any certifications? If so, for
which crops?

Section 2: Sales and marketing
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Please list every buyer category to whom you have
sold in the last year for each crop. Please also
categorize the relationship you have with that
buyer. One crop may have more than one buyer.
You may add rows if needed.

Buyer categories:

Own sale (e.g. on farmers markets, on-farm store)
Cooperative

Local buyer (i.e. within region of province) - trader
Local buyer - processor

National buyer - trader

National buyer - processor

International buyer - trader

International buyer - processor

Crop/product

Buyer(s)

Are there any crops that will become available due
to the diversification strategy? Please name them
and any plans you may have with regard to their
sale.
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What changes do you observe, expect or plan due
to the diversification strategy? Please specify if
changes are observed, expected or planned.

What challenges do you observe or expect in
selling your crops/products due to the
diversification strategy? Please specify if changes
are observed or expected.

What solutions to these challenges have you
considered?

Do you know where your buyers in turn intend to
sell the (processed) product? If so, please add this
information.

Even if no details can be given, information such as "For national retail
market" or "Supermarkets" is already helpful. Other examples:

Food market (local, national, international)

Feed market (local, national, international)

Industrial market (local, national, international)

Crop/Buyer

Intended market
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Do you expect or observe any changes to this due
to diversification? Please specify if changes are
observed or expected.

Section 3: Standards

This section only concerns the crops affected by diversification, for main and diversification crops (if already known).

Examples: certifications, specifications on shape or colour, protein content,
particular production processes, seed or variety selection, determination of
technologies or machinery, determination of timing (e.g. for seeding or
harvesting), provision of information, use of a decision support system, use or
avoidance of certain agrochemicals, etc.

For each buyer, please specify what kind of
standards and quality criteria are required and/or
desired by this buyer. Please provide this
information in detail.

Crop/Buyer Standards and quality specifications
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Do you expect or observe any changes to this due
to diversification? Please be specific to which crops
these changes apply. Please specify if changes are
observed or expected.

Section 4: Input purchases and advice

What type of inputs did you buy before the
implementation of the diversification strategy?

Where did you purchase these inputs?

Input

Seller

What changes do you observe, expect or plan due
to the diversification strategy? Please specify if
changes are observed, expected or planned.

What challenges do you observe or expect in
purchasing inputs due to the diversification
strategy? Please specify if changes are observed
or expected.

What solutions to these challenges have you
considered?
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From whom do you receive agronomic advice?
Please specify whether advice is received per crop
or for the farm as a whole.

Section 5: Networks and associations

Are you member of a cooperative or farmer group | 1 - Yes
that sells output? 2-No

If yes, please describe all the activities the
cooperative/farmer group offers.

Are you member of a cooperative or farmer group | 1 - Yes
to purchase inputs? 2-No

Please describe all the activites the
cooperative/farmer group offers.

Are you member of any farmer group/association | 1 - Yes
to represent farmer interests? 2-No

If yes, please describe all the activities the
group/association offers.

Are you member of any farmer group/association | 1 - Yes
to share or distribute knowledge? 2-No

If yes, please describe all the activities the
group/association offers.

Are you member of any farmer group/association
for any other reason?
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If yes, please describe the reason and all the
activities the group/association offers.

Section 6: Innovation

Please indicate to which degree you agree with
the following statements?

1 - | totally disagree

2 - | somewhat disagree
3 - | somewhat agree

4 - | totally agree

Soil is a living ecosystem that needs to be
considered in its entirety.

Agrochemicals are an essential aspect of my
production process that cannot be replaced.

I need to feel very well informed about a crop
before | start growing it.

Whatever a crop takes from the soil, | can replenish
by adding these elements, for example with
agrochemicals.

The benefits of diversification are recognized by my
buyers.

Diversification means | have to change to whom |
sell the crops | already grow.

Diversification means | have to find new buyers for
the diversification crop since | cannot sell it to my
current buyers.
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Diversifying the crops | grow will affect my existing
sales relationships negatively.

.....

I consider crop diversification an innovative
practice.

| consider the diversification strategy proposed by
the Diverfarming project an innovative practice.

Crop diversification requires a complete rethinking
of my farm management.

Crop diversification is just another step towards the
farm management that | aim for.

| consider crop diversification as a big risk.

Ecosystem services are very important to the
functioning of my farm.

My farm is an ecosystem.

Diversification can be a solution to soil degradation.

Farmers in my neighbourhood also grow diverse
crops.

Farmers in my neighbourhood recognise the
benefits of crop diversification.

Farmers in my neighbourhood believe in the use of
agrochemicals.

The buyers for my crops are usually found by me,
my family or employees.
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The logistics around the sale of my crops have to
change when | implement crop diversification.

Not enough research has been done on seed
varieties for diversification crops.

Not enough research has been done on crop
protection for diversification crops.

| find it difficult to access information on how to
produce diversification crops.
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Appendix 3: Guideline for the co-design engagement with Barilla and Casalasco decision-makers

Job sector interviewed

Typology of information

Representative of the
cooperative's farmers

1) Understand how Casalasco deals with the sustainability theme and how farmers are affected by this demand for sustainable productions

2) What kind of obstacles and opportunities do farmers encounter with diversification (on the farmer's side)

3) Understand how the crop diversification products could be managed by farmers

Technical field agronomist

1) Understand the strategy / means used to engage with farmers to undertake pursue sustainability

2) To initiate sustainability (and crop diversification) processes, in your opinion, what are the technical and training obstacles for farmers? (to Cooperative's side)

3) Understand if and how the crop diversification has modified / can modify the current planning of the “fields"

Marketing & Communication

1) Understand if and why sustainability is a fundamental aspect for large-scale agricultural products

2) Understand if and how crop diversification can give added value to raw materials (to customers) and to final products (to consumers)

3) Understand if Casalasco see opportunities for "expansion" in the new products resulting from diversification

Director and other representative
figures (manager)

1) Understand the importance and demand of sustainability claims of products to customers and how that is expressed (certification, declaration, traceability ...)

2) Personal perception of the path of sustainability in the company in a long-term logic and the role crop diversification therein

3) Understand if Casalasco see opportunities for "expansion" in the new products resulting from diversification

Operations manager/
procurement

1) Understand how Casalasco works with farmers and the influence that Casalasco has on the farmer

2) Understand how Casalasco organises its procurement process and how that would be affected by farmers' crop diversification

3) Understand if and how Casalasco supports farmers in the different stages of production of diversification products other than tomatoes
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Job sector interviewed

Typology of information

R&D manager (Agronomic side)

1) understand how the path to sustainability, and crop diversification specifically, requires new approaches to company research

2) understand the issues in transferring new concepts / practices along the supply chain (internally-externally)

Durum wheat, tomato and other raw material for arable
crops buyers (only for Italian territory)

1) Understand how the transition to "sustainability” has affected the management of relationships with suppliers and what are the modalities
with which this theme is respected (quality standard, traceability, certification..)

2) Understand how the obtainment of sustainable raw materials can be combined with the qualitative and quantitative needs of the
company

3) Understand Barilla's relationship with its intermediaries and the intermediaries' role in communicating sustainability goals to producers

4) What are the expected changes to supply chain relationships if crop diversification was implemented?

Marketing & communication

1) Understand what role sustainability plays in Barilla's vision, in terms of marketing, and in specifically for everyday products (such as
pasta)

2) What goals is Barilla pursuing when engaging with the theme of sustainability and engaging in sustainability projects from the marketing
perspective? What role does crop diversification play in achieving these goals?

3) Personal opinion about the market / consumer that will continue to "enhance" the sustainability attribute on the product / company

Other key people involved in sustainability projects

1) The launch of the "challenge” of sustainability as a vision in Barilla and the effects on the pasta supply chain

2) Understand when and why crop diversification has become central to the path of sustainability

3) Personal opinion about the sustainability path in Barilla on long term period

Product design manager

1) understand plans on future projects for sustainable products

2) Understand if Barilla is interested to develop new products from raw materials deriving from crop diversification or using them for existing
products
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Appendix 4: Example of Design Thinking protocol

This document synthesizes the activities, the organization and planning regarding the “Design Thinking” — project. The research team is going to coordinate the entire project
and all the actors involved in the project itself. In particular the profiles involved in the project are going to be:

- 1 coach, available one day a week for team meetings
- interns and young professionals
Roles: coach

The coach will help the team to develop the projects suggesting the proper tools and methods to use, defining the activities for each meeting, supporting the team in the different
phases and helping the team for everything that concerns the methodology.

Roles: 4 interns and/or young professionals

The team of 4 interns/young professionals will work full time on the project, in collaboration with the research team and the coach. Their time will be completely dedicated to
the development of the challenge using the Design Thinking approach. They will be working inside Barilla workspace and they will be available anytime for formal and informal
meeting with the research team.

The main objectives of the DT project and its activities are:
- Develop an innovative product departing from the challenge detected by research team;
- Experiment the application of Design Thinking in the development of a new set of contracts;
- Experiment the methods and the tools of Design Thinking through the collaboration with the interns and the coaches;

- Deliver an innovative set of contracts developed through the experimentation of Design Thinking.

In this section are present the main activities that typically are delivered in a Design Thinking approach.
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4.1 Activity 1: Definition of the challenge
A) Identification of the project challenge departing from the inputs coming from the stakeholders
B) Formalisation of the challenge in a document defining the following elements: the document will be used as a guidance for the team in the primary phase.

- Background

Intent Scope

- Target Users

- Research Plan

- Exploration Questions
- Expected Outcome

- Success Metrics

Project Planning
4.2 Activity 2: Project kick-off
In this activity the enlarged research team will meet to discuss on the challenge and define the following elements:
- Understanding of the challenge;
- Understanding and knowledge of the challenge themes;
- Presentation of the project scheduling and milestones;
- Definition of the modality of interaction among the team members;
4.3 Activity 3: Phase | Need-finding (4 weeks)

This activity has the aim to understand the user and the design space: thanks to a deep dive into the users’ world the team will start to frame and reframe the challenge through
the eyes of the user itself. These research phase will be characterized by the following activities:

- Review the team’s knowledge around the issue;

- collect examples of other attempts to aim the same challenge;
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- Identify users needs, desires, problems and frustrations;
- Identify all the stakeholders involved in the space of the challenge.
- Testing of the first assumptions.

4.4 Activity 4: Phase Il Abstraction (1 week)

This set of activities aims at synthesizing the previous need-finding phase and identify and abstract which are the learning and the insights discovered during the research.
Abstraction phase helps the team to identify the right questions in order to innovate and focus in the most interesting and promising issues.

This abstraction phase will be characterized by the following activities:
- Insights and learnings identifications;
- Personas identification.

4.5 Activity 5: Phase lll Prototyping

This activity has the aim to understand more and more the user and the design space through iterative prototyping, in order to get closer and closer to the final solution testing
concepts and initial ideas from the first phases of the ideation phase. Through multiple iterations the team will produce a high number of low fidelity to high fidelity prototypes
to test and validate the project’s assumptions in order to reach the final solution.

This prototyping phase will be characterized by the following activities:
- ldeation and brainstorming;
- Multiple iteration of prototyping and testing.

4.6 Activity 6: Phase IV Solution

In this phase the team will develop the end result as a detailed design solution that integrates desirability, viability and feasibility thanks to the contribution of the different
prototypes and user testing activities performed during the process. This phase will be characterized by the following activities:

- Prototyping and testing of the final solution;

- Identification of the final solutions specs.
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