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Abstract

Finding theright balance between supply arttmand is a critical anchallengeablectivity

in agribusiness chains (ACa}y these chains have long lead timesrishable productand

high leves of uncertaintydue their dependence orfavourable weather conditions One
practice that canmprove supply and deman@alance isupply chain planningas one of its
objectivesconsistof making a good futurdemandforecast However, to be effective, supply

chain planning requires high levelsioformation sharing [S)amongsupply chain members,
which mainly occurs intrusting relationshipsThus, this study aims to investigate whether
higher levels of trust among SC members have a direct effect on the level of IS and
subsequently onoint supply chain planningd§CR and if JSCP has a positive effect on chain
performance (CP) on agribusinedsgaims (ACs)An empirical study was conducted in the
soybean seed chain in Northeast Brazil, where the research units investigated were soybean
producers, soybean seetlippliers and agronomists. The results found a positive relationship
between trust and CP, trust and IS, IS and JSCP, trust and JSCP and IS and CP. However, it was
not found a positive relationship between JSCP and CP, due a structural (timing) problem on
the chain analysed, the performance unpredictability of the soybean varieties and the low
levels of JSCP among chain members, contradicting the current SC literature. Management
implications and directions for further research are discussed.

KeywordsAgibusiness chains, uncertaingpybeanseed chainbuyersupplier relationships,
market dynamism



Management summary

Research objective — The purpose of this study is to investigate whethethia soybean seed

chain higher levels of trust mong supply chain members triggers the level of information
sharing (IS) and subsequently joint supply chain planning (JSCP), and if JSCP has a positive
effect on chain performance (CP).

Research design — An empirical study was conducted at the soybeaadschain in Northeast
Brazil, where the research units investigated were soybean producers (e.g., buyers), soybean
seed suppliers and agronomists. The first part of the research had an exploratory approach
and consisted of a survey among soybean prodycersre 602 emails were sent to
respondents. Multiple linear regression was used to analyse the hypothesis. The second part
had an exploratornexplanatory approach and consisted of sestructured interviews with
soybean seed supplier, agronomists and s@bproducers. In total 11 interviews were held,
being 6 with soybean seed suppliers, 2 with agronomists and 3 with soybean seed producers.

Findings — The study revealed a strong positive relationship between trust on supply chain
member and chain perforrmece. Additionally, trust has a positive effect on the level of IS
between parties. IS has a positive impact on the level of JSCP. The only hypothesis that was

not supported was the positive influence of JSCP on CP. The interviews revealed some reasons
why this relationship was not supported, like a structural (timing) problem, the performance
unpredictability of the soybean varieties, the high sensibility of soybean seeds to changes in
weat her conditions, which aff erelated toiweasher qual i
conditions, like droughts or rains during seed harvesting. The study also found a positive
relationship between IS and CP and between trust and JSCP.

Managerial implications — Building trusting relationships in ACs may be a source of
competitive advantage, as this study revealed a direct relationship between trust and CP.
Therefore, chain members must avoid any type of opportunistic behaviour, since it decreases

the level of trust between SC members, and suppliers should build a stepuogation in the

mar ket , as it may increase the buyer’s trus
established, higher levels of IS between parties will occur, which means lower levels of
uncertainty and better decisions taken, ultimately leadiodnigher CP. Even though this study
didn’t find a positive relationship between
in ACs, as chain members involved in this pr
and find solutions to optimizeéhe supply/demand of products in ACs. However, more research

is needed to understand in which circumstance JSCP is more effective in ACs.

Limitations — Some limitation of this study are the low number of respondents (48) and
response rate obtained (7.9%yhich may affect the representativeness of the units being
investigated. Therefore, the generalization of the results should be carefully done.
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1. Introduction

The total production of soybearG(ycine max..) has reached over 300 million of tons
worldwide in the 20182016 crop season. The biggest producers are the United States of
America, followed by Brazil and Argentina. The averagld 16 2.61 tons/ha, but it can range
from 0.61 to 3.23 tons/ ha, depending on the
technology, climate conditions, and so on (Ainsworth, Yendreknedizia, &L.ong, 2012;

USDA, 2017/ One of the mainrequeme nt s t o achieve higher vyiel
to quality seeds, once fields with high quality seeds may produce up to 30% more compared

to low quality onegKolchinski, Schuch, & Peske, 20@) increasig the adoption of good
agricultural pratices and new technologies, suchraghquality seeds withgenetic potentia|
soybeanproducers can increase their yields and keep the profitability of the activity, since
production costs have been raising ovee tyears (olussj Weiss Suza & Aiveira, 2016).

The soybean seed chain (SSC) is insevittn the context of agribusiness chain (ACs), which
present specific characteristics which make their management challengeaidethus

increases the soybeanpradc er ' s uncertainty on whether the
seeds ACs are highly volatile, as they are susceptible to both biological predators (e.qg., pests,
diseases) and adverse weather conditions, which affects directly the supply of agrésusine
products Boehlje, Roucaane, & Broring, 2011urthermore, products traded in ACs have

the characteristics of being perishable, which means that they mussbd/consumedefore
deterioration (Hobbs & Young, 200@dditionally, ACs have productstivlong lead time

(time between placing an order and receiving the final produsteflje et al., 2011 )which
complicates production adjustments when demand changes, causing imbalance between
supply and demand (Taylor & Fearne, 2006). Thus, is8@rrd ACs in general, finding the
balance between supply and demand is a critical activighain members are aiming to
achieve higher levels of efficiency and effectiven€gaylor & Fearne, 2006), i.e., higher
performance.

One practice that can improvwle balance between supply and demandhe SCC andCs is

supply chain planning. This practice has two main objectives, which concern on making a good
forecast of future demand and coordinating different functions among the focal organization

wi t h uppliers and sustomers (Zhou & Benton, 2007). Supply chain planning includes
gathering customer requirements, verifying the organization available resources and then
acting to fulfil any gaps between customer s’
Chain Council, 2012 herefore, the exchange of information between chain members is
needed in order to increase the effectiveness of supply chain planning (Zhou & Benton, 2007).

The level of information sharing (IS) between organization have a dirg&dnon supply
chain planningas supply chains become more demadri/en instead of forecast driven



(Christopher & Lee, 2004y he earl i er the buyer share info
earlier the latter can transirm that information in internal production plans. At the same

time, the buyer needs to know in advance about any kind of problemsngpiinom the

supplier side, as the formaran use the information to adjust his internal planning activities
(Whipple, Frakel, & Daugherthy, 2002). However, the information shared among
organizations can only be fully leveraged through collaboration among thema(B&004),

i.e., when practices like joint supply chain planningaplied in the chain

Among different fators that influence the level of IS among organizations, trust has been
widelydi scussed in the | it eirastaeatesamopenand&onestt |t s
environment for information sharing between parti€8aheer, McEvily, & Perrone, 1998}

information is perceived as a source of power and competitive advantage, implying that
managers or individual may not be willing to share informagieawcett, Osterhaus, Magnan,

Brau, & McCarter, 2000nless they trust on supply chain membé@ai, Jun, & Yang, 2010

Wu, Chuang & Hsy 2014. Additionally, tust is an important factor for maintaining effective
coordination between interdependent parties where uncertainty and complexity are present
(McAllister, 1995), as less opportunistic behaviour among chain members is expected (Das &
Teng, 1998).

Consideing the previous discussion, it could be stated thathie context of the SSC, these

three factors (trust, information sharing and joint supply chain planning) seem to be important

and related to supply chain performandéthere is mutual trust amonghain membersit will

be expectechigherlevelsof |1 S among them, which will decr
members. Additionally, if soybean producers share in advavitte soybean seed suppliers

the varieties that they are planning teow in the next season, thiatter can use that

information to adjusthis planning production. Withigherlevelsof ISand subsequently joint

supply chain planningsupplychain benefits can be expected, such as the availabilitheof

right varieties for the soybean producer, lower inventories for the soybean seed suppliers,
higher seed quality, among others.

Thus, onsidering that little research has been conducted on trust and its possible benefits on
agribusiness chain@oniface, R12), the importance of information sharing within supply
chaing(Paulraj & Chen, 200@hd the need to plan correctly agnod chains(Taylor & Fearne,

2006), his study aims to verify if higher levels of trust among soybean seed suppliers (from

now one refereed as seed suppliers) and soybean producers (from nowrefeered as

producers) have an impact on therkds of information sharingmong them and subseegutly

on joint supply chain planning (JSCP), and whether JSCP has an effect on chain performance
(CP) on the soybean seed chai n.Dofigherlewlsar e, t
trust among supply chain members triggers information sharingsaidequently joint supply



chain planning, and does JSCP has an effect on chain performatiheesmybean seedhain?
Additionally, other relationships were verified, including the impact of trust on CP, the impact
of IS on CP and the impact of trust on JISCP

To answer the main research question, an empirical research was conducted in the soybean
seedchain in Northeast Brazil, where the research units investigated were soybean seed
suppliers, soybean producers and agronomigtigure 1 illustrateshe soyb@an seed chain
studied, where theproducers acquire their seeds from breeding companggpliersor
agriculturalretailers.

Breeding
Companies and Multipliers Retailers Producers
Institutes

Figure 1- Soybean seed chain in Centvedst of Brazil (Adapted from Filho & Bueno, 2001).




2. Literature Study

2.1 Trust and supply chain performance

Although there are several definitions of trust in the literature, this research uses the one
provided by Morgan and Hunt (1994), whom stated that trust is present in a relationship when
“one party haschamfgied prace niem’  anrexiabil ity ¢
underlying trust, reliability, is thextentto which one party can rely that the word or written
statement of the exchange partner is credible, i.e., believébleney & Cannon, 1997)he
second aspect, integrity, is thextent to which one party can rely that the other is actually
interested in the former best interestwhich includesspects such as benevolence, honesty
and fairness (Doney & Cannon, 1997; Morgan & Hunt, 1994). Trust between organizations
only exists whenevebehaviouruncertainty is present, i.e., when is not possible to know
precisely the actions of the exchange peat, who can act opportunisticallZaheeret al.,

1998) Therefore, whenever an organization faces a certain degree of risk during a transaction
with another party, trust plays an important role (Doney & Cannon, 1997).

Trust can be an important governance mechanismsfoall to medium enterprises (SME), as
they may not have the resources to elaborate and enforce extensive contracts under
uncertainty(Gaur, Mukherjee, Gaur, & Schmid, 2Q1Different factors influences the level of
trust between organizations, such as the degree of uncertainty (Gaur et al., 2011; Kwon & Suh,
2004) , the exchange partner’ s200d)egharad adlueson ( B
(Morgan & Hunt, 1994), the frequency of interaction (Gulati, 19989, culture that the
organizations are embedded (Schoorman, Mayer, & Davis, 2007)trendnstitutional
environment Dyer & Chu, 2000Caiet al., 2010) Being an emerging countrigrazilfaces

lower levels of institutional stability compared tteveloped countriesMarquis & Raynard,
2015) thus trust is an important factor to ensure coordination between exchange parties,
reducing the dependence on formal mechansgi®.g., contracts) and thus traaction costs.

Some authors suggest that trust occurs at two levels, which are at the individual level
(interpersonal) and the organization level (iri@rganizational) (Doney & Cannon, 1997;
Zaheer et al., 1998). Others have only focused on the latter @att, 2003; Handfield &
Betchel, 2002; Kwon & Suh, 2004). As an example, interpersonal trust is the level of trust of a
purchaser manager on the supplier salesperson, and-otganizational trust is the level of
trust of a purchaser manager on thepglier firm. Even if the former level of trust is relevant,
this research will only focus on interganization trust. The main reason for this decision is
that inter-organizational trust has a higher impact on positive outcomes in transactions. For
exampe, future repurchase intentions from the buyer and higher supplier performance are
associated with inteprganizational trustand not to interpersonal trustfDoney & Cannon,
1997; Zaheer et al., 1998).



Some of thebenefitsderived from mutual organizatiotrust arelower levels of uncertainty

for decisionmaking (Morgan & Hunt, 1994) and negotiation costs (Zaheer et al., 1998). At the
same time, it is expected higher commitment to the exchange partner (Kwon & Suh, 2004;
Morgan & Hunt, 1994), higher chaperformance (Panayides & Lun, 2009), higher levels of
supplier responsivenessiandfield & Bechtel, 2002and increase level of innovation within

the chain Panayides & Lun, 20R9

In an empirical study with manufacturing firms, Zaheer et al. (1998) have demonstrated that
higher levels of inteprganizational trust are associated with higher level of supplier
performance, such as timeliness of delivery and product quality. Parsagideé Lun (2009)
obtained similar results in a study at the manufacturing industry in the United Kingdom.
According to the authors, whenever the manufacturer trust on his supplier, chain
performance is higher, resulting in higher reliability, cost reductemd conformance to
specification (i.e., quality).

There are several reasons that can explain these results. First, in the presence of mutual trust,
functionakconflicts(considering that conflictexistin relational exchanges, functiorabnflict

refers to disputes that are solved in an amicable way) cooperation will take place, which
means achieving mutual goals (Morgan & Hunt, 1994). Trust can also foster information
sharing(Cai et al., 2010; Li & Lin, 2Q00&hich decreases the levels of uncertainty faced by
organization(Fawcettet al.,2007; Morgan & Hunt, 1994) ower levels of uncertaingnable
organizations to make better decisiorGhristopher & ee, 2004), which in turimcrease firm
performance Fredrickson, 1984)At the sane time, trust enhances flexibility, which means
that parties will adapt more easily under unpredicted circumstances (Gaur et al., 2011;
Handfield & Bechtel, 2002

Little research has been conducted linking leaegn relationship orientation (i.e., trust,
commitment, satisfaction and lojtsg) and supply chain benefits within agribusiness chains
(Boniface, 2012). Trust is often absentwithi@sd ue t hei r mermbrientation s hor t
and adversarial nature, as these chains are mainly characterized bynspkét transactions
(Micheels &Gow, 2011). Jie, Parton and Cox (2013) have conducted a study in the beef
industry sector in Australia, linking management actions (improved information sharing,
strategic supplier partnership, trust, and so on) to process attributeshis study, Jie edl.

(2013) have demonstrated that higher levels of trust on supply chain members improve
process attributes, such as food quality and responsiveness, which ultimately leads to
competitive advantage. A study in the maize supply chain of Uganda suppatsetuilt,
where high levels of trust among supply chain members had a positive effect on supply chain
performance in attributes like quality and responsiveness (Odongo, Dora, Molnar, Ongeng, &
Gellynck, 2016).



Considering the previous discussion, thédwing hypothesis is stated:

H1: There is a positive relationship between wtgyanizational trust and supply chain
performance(supply reliability, lower costs, increased flexibility and efficient use of assets).

2.2 Trust and information sharing

Prapgo and Olhager (2012) define information sharing as the willingness to exchange not only
transactional data, but also criticainformation towards the supply chain partneRai,
Patnayakuni and Seth (2006) stated that three kinds of information can bedhatween
supply chain members, namely operatior(al), tactical (2) and strategic(3). Operational
information sharing1)is concerned with dgto-dayoperations of the supply chain, including
information like order statusinventory level and delivergchedule Chandra, Grabis, &
Tumanyan, 2007)Tactical information sharin(R) is relatedto supply chain decisiemaking
associated with a timeframe of 3 months to 2 years;luding information like demand
forecast, performance metrics(e.g., costs of @pds sold,quality levels)and production
information Huang, Lau, & Mak, 20Q0&jinally, strategiinformation sharing3)is associated

with decisionmaking levels of longerm timeframes i.e., more than 2 years (Chandra et al.,
2007) It includes infomation to support decisions like future investments on production
capacity, new facility allocation and introduction of new products (Chandra et al., 2007; Huang
et al., 2003) Considering the relationship between seed suppliers prodlucers the three

types of information may bevaluable forboth partiesto improve their decisionmaking
process due decreased uncertainiyenceall of them are operationalized in this research.

Different studies have emphasized the importance of information sharing in wugbain
management. Two elements play an essential roleet@ble information sharing among
supply chain members, namely willingness and connectiVifylingnessis the degree to
which supply chain members are willitggshare private informatiommong them (Fawcett et

al., 2007)The exchange of information between partiesolves risks, since one of the parties
may use the information only for itewn selfinterestor to prejudice the other partyl¥yer &
Chu, 2003Fawcett, Magnan, & Mccarter, 200”ein & Rai, 2009thus mutual trust between
chain members is needed fermit the flow ofcriticalinformation (Fawcett et al., 2007The
second element, connectivity, refers to information technologies (IT) that enable information
sharing. This aspec not a major barrier for information sharing anymore, as the internet
and other IT technologies have surpass most of the connectivity baffavecett et al., 2007;

Wu et al, 2014) Therefore, organizations will only share information whenever managers
support both elements of information sharing (willingness and connectivity) (Prajogo &
Olhajer,2012).



To ensure that organizations obtain the benefits of information sharing, the information
shared needs to have quality (Li & Lin, 2086ju & Benton, 2007)This means that the
information needs to be accurate, credible and adequate (Li & Lin, 2006). At the same time,
the information needs to reach the right people at the right place and time (Fawcett et al.,
2008).

Information sharing aa be a source of competitive advantage for organizations for several
reasons (Li & Lin, 2006). For example, information sharing reduces the information asymmetry
between parties, which in turns reduces unnecessary inventory and the bullwhip @ffset

So, & Tang, 200Q'u, Yan, & Cheng, 200R) the same time, whenever information is shared
timely and accurately, organizations can outsource more faods on their core business
(Prajogo & Olhager, 2012), as the risk of a supply failure is lower (Lee, 2002). In addition,
information sharing enhances supply chain practices, like supply chain planning, as
organizations can increase the accuracy of dedi@recastLee, 2002; Zhou & Benton, 2007)

There are somdactorsthat enablelSbetween organizations. First, mutual trusetween

parties is required (Byr & Chu, 2003; Li & Lin, 2006). At the same time, relationship
commitment between organizations also enables information sharing (Li & Lin, 2006; Wu et
al., 2014), as committed parties are willing to make sacrifices (e.g., ghaate information)

(Yang, Wang, Wong, & Lai 2008). Simultaneously, top management support within the
organization and shared vision among organizations (Fawcett et al., 2008; Li & Lin, 2006) play
a key role to ensure that parties will have enough coniwke (i.e., trust) to share private
information (Prajogo & Olhajer, 2012).

Empirical studies have demonstrated the importance of trust as a precursor of information
sharing on supply chains. In an empirical study at the USA, Fawcett et al. (2007) hale foun
that whenever trust is absernh an exchange relationship, sharing valuable informatidh wi

not occur . Thi s happens because “viewed as
especially in the absence of t rLuvasdLnr2906) el at
obtained similar results in a study with manufacturing companies at the US. According to the

aut hor s, to establish high | evels of i nforn

effective interorganizational relationship (trust, commt ment and shared vi s
These studies are further supported Bai et al. (2010and Wu et al. (2014), whom have
demonstrated that trustenhances |Sasthe former increases the confidence among chain
members that opportunistic behaviour will not occur, i.e., that the party which receives the

inf ormation will use It apsplinteresti ately and not

Little research was found linking trust and information sharing on agribusiness supply chain.
Jraisat, Gotsi and Bourlakis (2013) have empirically demonstrated the importanogsof t
(embedded in the concept of commitment) to enhan&between producers of perishable



products (grapes and cucumbers) and traders (exporters) in Jordania. However, as the study
used qualitative methods, the authors urged for new studies using quaéngtanethods to
gain more validity on the results.

Considering the discussion above, it can be expected that whenever seed suppliers and
producerstrust each otherthey will exchang@ot only operational, but tactical and strategic
information. Formallystated:

H2: There is a positive relationship between the level of &mmEtng chain member@ndthe
level ofinformation sharingn the supply chain

2.3 Information sharing and joint supply chain planning

According © the Supply Chain Councdupply chaa pl anning can be des
planning activities associated with operatio
requires gathering information from customers and associate them with the organization
current resources, to develop actiorteat best meet sourcing, production and delivery
requirements [Lockamy & McCormack, 20@upply Chain Council, 2012hus, organiz&ns

that are involved in jointhainplanning may expect higher degree of chain suc¢eambert

& Cooper, 2000).

Supply chain planning has two main objectives. The first one is to make a good predictio
the customer future demandand the second one gards the coordination of different
functions of the organization with its suppliers and customésou & Benton, 2007)
Companies that are engaged in jogupply chairplanning may ackwve several benefits, such
as lower inventory, shorten new product development cycles and higher average |fkefs
& Whang, 2001)

According to Lockamy and McCormack (2004), theresaven decision areas that are linked

to supply chain planning, namely operational strategy planning, demand management,
production planning and scheduling, procurement, promise delivery, balancing change and
distribution management. Within this researchopect, the planning decisions made by both
producersand seed suppliers will be limited to the varieties demandetheyproducers the
quantity required,the delivery date,” w h-iaft ” a n asupply/dermandf changes and
improvements orsupply chain costwhich are included in demand managemghalancing
change, distribution managemenand production planning and scheduling decisions
(Lockamy & McCormack, 2004hese variables are focused on short to medium tgoimt
planning decisions (e.g., up todwyears)which are the most critical to find the right balance
between supply and demand of soybean seeds. For exampdecrucial that sed supplies

know in advancehe varietiesthat the produces are planning to sowthe following yeamand
whetherthe producers ar@lanning to savéheir own seed.



Some organizations make forecasting decisions (i.e., planning) in isolation to others, basing
them on historical data or customer orders, which give space for errors, such as over stock or
supply shortageRarratt, 2004). Therefore, sharing quality informati@e., accurate, credible

and adequateran have a direct impact on planning purposes, as supply chains can become
more demanddriven instead of forecast drivefChrisbpher & Lee, 2004)According to Lee

and Whang (2004), information sharing is the foundation of supply chain integration (i.e.,
collaboration and joint planning), as parties can collaborate and exchange knowledge to
create replenishment plans.

In a stugy with manufacturing companies in the US, Zhou and Benton (2007) have found a
strong relationship between information sharing and supply chain practices, such as supply
chain planning, jusin-time production and delivery practices. This result is suppblig a

study with companies that are active on reverse logistics, where information sharing have a
significant impacin supply chain collaboration, which includes practices such as collaborative
planning, forecasting and replenishment (CPER)ranniwo & Li, 2010)

In a case study at the avocado industry in Mexico, Coronado, Bijman, Omta and Lansink (2015)
have demonstrated that some avocado packers have either vertically integnattdd
international traders orpartner up with buyers, with the aim of accessinglemand
information, which is useful for joint supply chain planning. Bahinipati (2014) has conducted

a single case study within the fruit and vegetable supply chain in India, where the members of
the SC where the producers (farmerspoperatives and a supermarket. Within this study, the
author has demonstrated that the members of this SC shared information like stock, capacity,
supply, poins-of-sale data, crop production andcheduling data, which were used to
collaborative forecasplanning, crop production planning and supply and transportation
planning

The foregoing discussion leads to the following hypothesis:

H3: There is a positive relationship between information sharingansupply chain
planning.

2.4 Joint supply chain planning and supply chain performance

Competition nowadays is shifting from business versus business to supply chain versus supply
chain, as customers are getting more demanding on quality and delivery standards, which
requires higher coordination betweemembers of the supply cha{hambert & Cooper, 2000;
Mentzer et al., 2001)This mean that delivering products reliably and with lgyas not
anymore a source of competitive advantage, but rather a requirement to survive in nowadays
competitive market (Mentzer et al., 2001). Organizations that collaborate with each other
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benefit from the features of vertical integration (e.g., quglitontrol and planning) while still
act as single entitiePrajogo, Chowdhy, Yeung, & Cheng, 2012)

Supply chains members that collaboratéth each other to forecast demand and supply (i.e.,
joint planning) achieve higher performance compared to those ones that do this process
isolate (Barratt, 2004) As paties collaborates and share information, common goals and
mutual benefits can be achieved through close planning and execution of supply chain
operation(Cao & Zhang, 2011)

In a study linking SCOR planning practices to chain performance, Lockamy and McCormack
(2004) have found that planning practices in four of the SCOR decision areas (plan, source,
make and deliver) have a signént impact on chain performance. The activities related to

the planning process that had the higher impact on supply chain performance were demand
planning and defining product and customer priorities.

In a similar study among different kind of industti®gtersen, Ragatz and Monczka (2005)
have empirtally demonstrated that collaborative plannifig this study, operation&ed as

eight different variables)ncreases supplier performance on quality aspects, responsiveness
and ontime delivery. The activities included in collaborative planning were Igmpp
scheduling, forecasting and inventory positioning, inventory visibility, capacity planning, and
so on. Cao and Zhang (2011) have obtained similar results in a study with manufacturing firms.
According to the authors, higher levels of cooperatiam@ng other variablegpint planning
decisions) have a positive impact on collaborative advantage, which meansfiinter
competitive advantage. Collaborative advantage encompasses higher quality, flexibility,
process efficiency, business synergy and innowatWithin the seed chain, calorative
advantage may achieveosts reduction and lower inventory levels (process efficiency),
adaptation to farmer’s demand changes (fl exi

Collaboration within the agribusinesgaor may also enhance supply chain performance.
Naspetti, Lampkin, Nicolas, Stolze and Zanolo (2011) have empirically demonstrated that
higher levels of collaboration within organic supply chains were related to higher financial and
non-financial (e.g., gality and food safety) performance. In this study, collaboration was
operationalized as information sharing, decision synchronization (i.e., collaborative planning)
and incentive alignment, and the main reasons to collaborate within the members were to
enhance quality, delivery schedule, price settings and demand forecast. Bahinipati (2014) have

In Supply Chain Management, there is some ambiguity among the terms cooperation, coordination and collaboration. The three
terms refer to chain members working together to achieve a common end or purpose, with different levels of integration. In a
hierarchical setting, cooperation would be the lowest degree of shared activities and integration, follgveedtaination and then
collaboration Moharana, Murty, Senapati, & Khuntia, 2012herefore, in this study, joint supply chain planning would cpoed

to the category collaboration. It is not the aim of this study to differentiate the terms.
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demonstrated in the vegetables and fruits chain that collaborative process management
(including collaborative forecast planning) has positive impacts on perfarejasuch as
higher sales, improved shipping performance and inventory turns, increased customer base
and reduced freight rates.

One of the major challenges to plan afgod chains is their characteristic of having long lead
times, complicatinghe proces to find the righsupply and demantalance(Taylor & Fearne,
2006). Within the soybean seed supply chain, the production of seeds take more than 120
days from production to delivery, and is dependent on uncontrolled conditions, such as
weather conditiors. Therefore, if producerand seed suppliers are involved short to
medium joint planning(e.g., up to two years)a better supply/demand balance may be
achieved. Formally stated:

H4: There is a positive relationship betwgaint supply chain planningnd supply chain
performance.

Within this study, the performance attributes chosen willfoar out of the five proposed by

the Supply Chain Council, namely reliability, agility, costs and a&aply Chain Council,
2012) Responsiveness (tHéth attribute) was excluded, ake main KPI (key performance
indicator) for this variable is order fulfilment cycle time. As the soybean seed chain is
characterized by a single negotiation per year, the time used to fill an order until it is received
d o e s n’ tb bes keg aspect regarding the performance of this specific chain.

Concerning the first attribute, reliability, metrics such astiome delivery, the right quantity
and the right quality will be applied. For the second dagility), flexibility will ke used as
indicator. For the third one, costs of goods sold (e.g., seeds) will be applied as indicator. For
the last one, average inventory will be used as indicator (Supply Chain Council, 2012).

The theoretical framework is illustrated at Figie

Trust Between H1 .
Supply Chain
Producers and Se e ] |mmmm—————————————————— e ——
° Performance
suppliers
H2 H4
Information Ha
Sharing Between Joint Supply Chain
Producers and Planning
Seed suppliers

Figuire 2— Theoreticaframeworkbased on literature review.
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3. Research design

The empirical reearch consisted of four parts, namely a survey with produéetsiviews

with seed suppliers, interviews with producers anterviews with agronomistslhefirst part

of the empirical research (survey with producers) hae@ploratoryapproach, aiming to test

the hypothesis of the theoretical framework, whilst thentaining parts had an exploratory
explanatoryapproach, i.e., intending tdind the levels of thefactors (trust, information
sharing, joint supply chain planning and chain performance) being measured but at the same
time finding explanations for the results obtained on both the survey and the interviEes
decision to take a dyad approach (gatheroga from both seed suppliers and producers)
was duea recent study that has demonstrated different perceptions among supply chain
members on relationship quality aspects (e.qg., trust, commitment) (Odongo et al., 2016).

Theprocedures to select the sanglrom each part of the study are explained bellow
3.1 Survey with producers
3.1.1- Sample design

To collect empirical datkom the producers, an online survey was used as instruméhe
regionchosen to collect empirical data known asMatopiba’, which embraces th&razilian
states of Maranhéo, Tocantins, Piaui and Bahia. The regiendgnizedas beingone of the

last agricultural frontier of Brazil and represents more than 10% of Brazilian soybean
production Companhia Nacional do Abastecimeng®16;Mingoti, Brasco, Holler, Lovisi, &
Spadotto, 2013 Additionally, the region is presenting higher yigli®ughout theyearsdue
intense use of technologies and good agricultural practigdsmgoti et al., 2014) thus
representing davourablesanple of soybeanproducers

Before sending the questionnaire to the producers, a pst with four producers was
conducted, with the aim to ensure that all respondents could understand the questions, the
instructions and to verity the a&rage time it tod to be filled(TaylorPowell & Hermann,
2000) Three institutions were contacteds a mean of getting the-mail from the producers

The first one was the Syndicate of the Rural Producers of Marah@second one Aprosoja
Piaui and the third one the Syndicate of the Rural Producers of Bahia. Each of them have
provided an email list with the soybean producers of Maranhdo, Piaui and Bahia states,
respectivelyThe emails with the questionnaire wereist three times, being the first one on
January 19, the second on January 24nd the last one ofrebruary8t", 2017.

The survey consisted of two parts. The first part contained nominal and ratio variables,
(Kumar, 2011) including general charactersti¢ the respondents, like who was filling the
survey the age, the education levekhich state the farm(s) were locateithe size of the farms
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(hectares)the main supplier over the years (e.g., breeding company, multiplier, retailer or

saved seedsandthe number of seed sypiers that the organizatiopurchased in the last

year. The second padonsistedofafp oi nt Li kert scale with end g
to “strongl y negsurethe’lgvelsaf tmmst, migrmdtian sharing, josupply
chainplanning and chain performance.

3.1.2 Scale validity and reliability

Similar studies were used as the basis to construct the survey, with the aim to promote
content validity. To measure trust, previous works of Doney and Cannon (1997),afdon

Suh (2004), Peng (2011) and Wu et al. (2014) were adapted. The construct information sharing
was adapted from the studies of Gzt al. (2010), Fawcett et al. (2007) and Wu et al. (2014).
Joint sipply chain planning was measured using literature okaoty and McCormack (2004),
Nyaga Whipple and Lynch (2010Petersen et al. (2005) and Zhou & Benton (2007). To
measure chain performance, previous studies of Gunasekdtatel and Tirtirogly(2007),
Prahinsky and Benton (2004) and Petersen et al. (2088 readjusted to the context.

Construct validity was determined with an exploratory factor analysis (EFA), in order to
determine the unidimensionality of the factors (trust, information sharjog)t supply chain

planning and performance). A variablesva | oaded to a factor i f it
than 0.4, which is in accordance with the suggestion of Stevens (2012). Discriminant validity

was assessed by the criterion proposed by Fornell and Larcker (1981), which determines that

the square root bthe average variance extracted (AVE) of each factor shoulgher than

I ts’ correlation with the other faacgtfowbkiclRel
according to Chin (1998), should be higher than. GFurthermore, a second approach to

reliability was used, which is composite reliability. Per Hamwderson, Tatham anBlack

(1998), composite relialiy should be higher than 0.7.

3.2 Semi-structured interviews with agronomists — Sample design

Two interviews with agronomistwere conducted. In order to find the research units,
snowball sampling was usédumar, 2011)The first agronomist waselected based on the
researcher previous knowledg@é the region and the second agronomist was indicated by the
first one.

The reason to conduct interviews with the agronomists was due their importance within the
soybean seed cha($SC)They work closely with producers, giving them technical assistance
which includes advices like which varieties the producers should sow, which inputs to use and
from which supplier to purchase from. Some of them work exclusively for one producer, while
others havemore than oneclient.
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Smistructured interviewswere caducted, recorded and transcribedBesides similar
questions from the survey, the interviews contained questions like if there were any
inhibitors/enablers ofSbetween the parties, challenges ptan SS@ndsuggestiongor chain
improvement.Theinterview guide is illustrated gtage49in the appendix.

3.3 Semi-structured interviews with producers — Sample design

Three interviews were held with producenssingsnowball sampling to select the research
units (Kumar, 2011). The producers were indicatgdte seed sppliers and agronomists,
and the criteria to select the research units were producers \atty term experience in the
region.

Semistructured interviews were conducted, recorded and transcribed. dtrent of the
interview was similar compad to theone used for theagronomists.Threequestiors were
added being tworelated to thefactor joints supply chain planning and the third regarding
whether they were looking for lontgerm relationship with their seed supplierShe interview
guide ued with the pralucers is demonstratedtgpage 50n the appendix.

3.4 Semi-structured interviews with seed suppliers — Sample Design

Six seed suppliers were interviewdzking two breeding companies (from now one, referred
as seed suppliers 1 and 2), twaltipliers (from now one, referred as seed suppliers 3 and 4)
andtwo retailers(from now e, referred as seed suppliers 5 and$ee figure 1 in page.3
As a matter of time, resources and distanttee method used was quota sampling (Kumar,
2011), whee the research units were located around ttiey of Balsas, Maranh&o

The procedure to select the research wnitas as follow. First, the Ministry of Agriculture,
Livestock and Supply was contactadd it hasprovided a list with the organizations thare
registered to sell soybean seeds in the markatl which ardocated within the states of
Maranhdo, Piaui, Tocantins and Bahiext, all the research unitthat are commercially
involved inthe region of Balsas were contacted vianail or telephone Thefirsts ones to
answer and which had availability during the period of Januafyt@¥February ¥ were used
as research unitslhe summary of the research undsmvered is illustrates at Table

Figure3i | l ustrates t he “ddurarsofrpm Maaahhaa, Riayi, Tocantinseh e
Bahia acquired their seeds mainly from the seeg@iers located at Tocantins and Babhia,
where the later has the highesseedproductionfrom all four statesThis stateis a region

with high altitudes (over 1,Dmeters in some places), which makessfavourable to produce

and storage soybean seedse low temperatures duringvenings. The two remaining states,
Maranh&o and Piaui, have small soybean seed production capacity. The remaining of the seed
supplied b “ Ma t comes lfr@n’ breeding companies located outside these four states,
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which sell directly to producers or through retailers. One of the main limitations of this
research was the inability to access the multipliers from Tocantins, which have eufarti
characteristic of producing the seed during-effason(between May and September), using
irrigation systems, whilst the remaining ones produoainly during thenormal season
(between October and April), without irrigatipnand store them until dekery time
(September to November)

Semistructured interviews were conducted, recorded and transcribed with the seed
suppliers. The content was similar to the one from the survey with the producers, but some
guestions were adapted and few others addekk lif they had problems of shoor excess of
soybean seeduring the last years angliggestionso improve the chainThe interview guide

with the seed supliers is demonstrated at page %1 the appendix.

Tablel — Summary of the seed suppliers whichpupy t he "*“ Maetgad poinb a

State Type of Supplier N2 of Suppliers
Maranhao Breeding Compan 1
Maranhéo (Balsas Retailer 8
Piaui Multiplier 1
Piaui Breeding Compan 1
Bahia Multiplier 8
Tocantins Multiplier 4
Other states Breeding Compan 4

‘7 O s, - /
2 2
Maranh3o Z
%)

Tocantins

| Logenda

[ wromea: covms progons
s G FATONBA
| Limites Estadusis (Sighas)

Figure 3-Agr i cul tur al regi on ai"n ( BrdazMirendd 2000wwm as “ Mat opi b
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4. Results
4.1 Results of the survey
4.1.1Sample Demographics

The lists provided by the associations indicag@R possible respondents, representing
producersfrom Maranh&q Piaui and Bahidhe survey was sent to the respondents byail

and in total50 respanses wereggathered, from which two had to be discarded due invalided
responsesTherefore,in total 48 responsesvere used, whichepresents a response rate of
7.9%.Even though this is a low response rate, related studies have obtained similar response
rates, ranging from 9.5 to 13.1% (Kwon & Suh, 2004; Prajogo & Olhager, 2012). Possible
explanations include the fact that it was relative close to harvedimg and therefore the
producers were more busy than usuéldditionally, the average time taken téll the survey

was longer than the pilot tests (18.2 minutes against 12 minutes), which mayisoeeiraged

the respondents to fill the survey, as there was 72% of incompésponsesTable 2depicts

the sample demographics.

The survey was directed t@nds the producers, however other stakeholders also responded,
including agronomists, farm managers and administrative manager/assistant. The role of the
agronomists has already been discussed in section 3.2. The farm managers are in charge of
the daily orations d the farms, like dividing work among employeg®nitoringoperational
performance androps (mainly for pests reasons) and the iiptef agricultural inputs, such
assoybean seeds. Additionally, they usually visit the fields with seed supplierother ones

(e.g., chemical suppliers), who normally ask questions about the farm, like yields achieved,
which varieties were sowed, and so on. Therefore, they are suitable for the analysis of the
data. The administrative managers/assistant are no¢atly involved in the field operations,

but are normallyin charge of controlling thehipments received and monitoring the seed
quality, after the seed is received at the farrrurthermore, they have access to the yields
achieved in the farm, the variets sowed and sometimes thep r o d u c eaf futsre p|l an
crops. Hence, they were also considered in the analysis.

The average age of the respondents was 40.8 and the average dize pfoperties was
6,17870 hectares which reflects the characteristic die region of having both familiar and
businesdarms (Mingoti et al., 2014)t could also be noted that the main supplier over the
years from the producers are the multipliers, which corresponds to 75% of the market. This
was already expected, asost ofthe breeding companies are mainly focused on research and
development (R&D) activities, i.e., developing new varieties and licensing them for the
multipliers to reproduce and commerciaé. The second main supplier attee retailers
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(20.8%), which havemaller scale producers asdir main customers (less than0DO
hectares).

Table2 — Sample demographias the survey among producers.

Characteristic Frequency Percent
Position
Rural producer/Owner 33 68.8
Agronomist 6 125
Farm manager 5 10.4
Administrative manager/assistant 4 8.3
Age
> 20 < 35 19 39.6
> 36 < 50 16 33.3
> 51 13 27.1
Education*
First yeaincompletdcompleted 3 6.3
Second yeaincompletdcompleted 6 12.5
Third yeatincompletdcompleted 28 58.3
Postgraduationincompletdcompleted 11 22.9
Size (ha)
< ,000 13 27.1
> 1,000 =< 5,000 19 39.6
> 5,000 < 10,000 9 18.8
> 10,000 7 14.6
State
Maranhéo 32 66.7
Piaui 11 22.9
Bahia 5 104
Number of Suppliers (season 2016/2017)
0 2 4.2
1 5 104
2 12 25.0
3 11 22.9
4 14 29.2
5 3 6.3
> 6 1 2.1
Main Supplier (over the years)
Breeding Company 2 4.2
Multiplier 36 75.0
Retailer 10 20.8
Own Seed 2 4.2

*As the number of respondents was low, it was merged into a si
category the respondents thehave either completed or not thei
degree
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The ChiSquareteson ‘* main supplier over the years’ ar
categories)was significant < 0.01) indicating that larger producers purchase more from
multiplierscomparedretailers, whilst smalleoneshave the trend to buy frometailers.Table

3 demonstrates the cross tabulation between size and type of main supplier. The two
producers that have reported to save their own seed over the last years were excluded from

it, thusn=46.

Table 3- Cross tabulation between type of supplier over the years and size (hectares).

Size (hectares) Type of Supplier
Retailer Multiplier Breeding Company
< 1,000 7 5 0
> 1,000 < ! 1 16 1
> 5,000 < 1 7 1
> 10,000 0 7 0

4.1.2 Sale validity and reliability

As indicated in Table, 4he item loadings of the variables ranged from 0.41 to 0.91, providing
construct validityStevens, 2012Five variables had to be excluded, either because the factor
loading was lower than recommender because theywereloading for more than onéactor.

The variables SCHEDULE and OBLIGATIONS were reallocated from the factor joint supply chain
planning to the factor information sharing. Even thybuit contradics the current literature,

these two vaiables are indeed related to the exchange of information between the parties,
and thus it isn’”t a major pr oBROMIBES, whitrewas a me
initially considered as andimension of the factor trustnd was reallocated to the ¢&or chain
performance. Considering that the respondents could interpret this variable as delivering the
orders correctly and/or complying with the agreements, it makes sense to reallocate it for the
factor chain performance.

Cronbachmhasmmnged from 0.72 to 0.87 and composi
reliability (Chin, 1998; Hair et al., 1998)able Sndicates the square roots of the AVE from

each factor. As demonstrated in the table, the square roots of the AVE of each &eto

higher than the correlation with the other factors, which indicates discriminant validity
(Fornell & Larcker, 1981)

4.1.3 Means

Table 6demonstrates the means of each factor. The factor trust had the highest mean (3.43),

and the factor joint supgl chain planning the lowest (2.73). The former indicates that the
producers have a positive perception towards their main seed supplier, even though their
opinionismoreto “ neut3tahdn t o “agree” (4). The main
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Table 4— Construct validity.

Factor Variables hem | Chrombach's Compositve
Trust My major seed supplier is sincere with my organizafi®iiN) 0.898 0.79 0.737
My major seed supplier is credib|lERE) 0.595
My .njajor seed supplireconsidersmy organization welfare when making importa 0569
decision{ ORGWHIARE
It is necessary to beautiouswith my major seed supplier *
Information Sharing sjgﬁzistzSggézjeglg)lc?Epg;)prietary information is shared with my major seedlisup 0652 0.806 0741
a: thevarietiesand quantity demanded for the next crop (Before commercialization)
b: the yields (kg/ha) of the varieties that were previously commercialized
c: possible financiaonstrainsfor payments
In general, my major seed supplier and my organization share information freq 0651

with each othe(INFGEN)
We define schedules and reschedules for delivel@EHEDULE) 0.641

We define bothp a r tobligaBohs regarding qualit price and payment agreements’
(OBLIGATIONS

My major seed supplier keeps my organization informed about any event that r
affect my business, such gNFSUPLIER

a. seed quality problems;

0.591

0479

b. supplyconstrains

c. delvery problems;

My major seed supplier is informed about any event that might affect his business
as:

a. possible delay in payment
b. changes in our demand

c. changes in delivery schedule

My major seed supplier and my orgaation share performance metrics with each oth .
such as:

a. operational performance;
b. production costs;
c. performance of different inputs (chemicals, fertilizers, etc)

Consider the next statements regarding you main seed supplier.

Joint Supply Chain We have formal/informal meetings to define seeds prioritigagntity and variety) for
Planning the next seaso(MEETINGPRIO)

We have formal/informal meetings to discuss supply/demand purp@eEETINGSD) 0.855

We make joint decisions on how to improve overall cost efficy of the chair
(DECISIONCOSTS)

Look for alternatives ("What ifinalysi¥ for supply/demand changd&LTERNATIVES: 0471

We solve problems together when they arise *

0.883 0.861 0.815

0.648

Chain Performance My major seed supplier delivers the right quantity requestBGHTQUANT) 0.894 0.853 0.775
My major seed supplier acts responsibly to changes in denfREGSPONSDEMAND) 0.651
My major seed supplier keeps the promises that it esmto my firm*** (PROMISES) 0.649

My major seed supplier provides high quality seeds (vigour and germing@a)LITY) 0554

My major seed supplier provides a fair price for his products compared to his compg
(PRICE)

My major seedsuppliers deliver seeds on the required schedule *

0.406

*Variable did noffulfil the requirement for construct validity
**\/ariables were previously considered jaint supply chain planning
***\/ariable was previously considered as trust
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Table5 — Discriminant validity.

Factor Trust Information sharing jo',nt Supp!y Chain performance
chain planning
Trust 0.703
Information sharing 0.535 0.606
JointSupply chain planning  0.409 0.532 0.734
Chain performance 0.673 0.559 0.311 0.651

levelswere delivery and quality problems, as well as cancel of orders belatedly and low
supplier transparency regarding production/quality problems. The low levels of the factor
joint supply chain planning may be explained due the large geographical regich, hders

the possibilities for both parties to arrange meetings to discuss supply/demand purposes.
Additionally, there is a timing problem in the regions (see figure 4 in section 4.1.4), as most of
the seed suppliers cannot change their production ifrehis a suddenly change in demand, as

the seed is already sowed in the fields. This fact may discourage the seed suppliers to engage
in joint supply chain planning with the producers, as this practice may not be as effective as it
is in other chains.

Secton 4.1.4 and discussion (section 5) explains further these results.

Table6 —Mean, minimum, maximum and standard deviation of each factor.

Factor Mean Minimum Maximum Standard Deviation
Trust 3.43 2.00 5.00 0.85
Information Sharing 3.41 1.20 5.00 0.85
JointSupply Chain Planning 2.73 1.00 5.00 1.09
Chain Performance 3.41 1.60 5.00 0.85

4.1.4Hypothesis testingnterviews with producersagronomistsand seed suppliers

Multiple linear regression was used to test hypothesis 1 t6ct.each regressiothe control
variables used were age, education level and size of the fasnthe agronomists could have

a different opinion from th@roducers the regressions were run twice. The fiigte was with

all researchunits (n=48), and the second one the agomists were excluded, thus n=42. As
the results of the regressions were similar, the results discussed below are according to the
first regression, i.e., with all theesearchunits of the survey.

The summary of the interviews with tlagronomists producers andseed suppliersre found
in Table 7, 8 and,9espectively, in the appendix.
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Findings related to hypothesis 1

Hypothesis 1 stated positive relation between trust and chain performance. This hypothesis

was supported, as thp-value was lower tAn 0.05.As indicated in table 1Qhe factor trust

accounts fod7.7% of the variance othe factor chainperformance.This result is supported

by the interviews with the producers. As was
between produces and seed suppliers) is high. The ofse®d supplierghat supply for us is

high[..] in the last year, | think the quality was gojpd they have delivered the right quantity
[.]and we a¥a ™amy grobldms with deliveéry The other two farmers, tich

considered the Il evels of trust on the seed
reported performance problemawith their seed suppliers. According to one producer

“Hi storically speaking over t he toldficutieséni ve vye
delivery, on changes i n vari et The siypothdsssvso | ut i

further supported by the opinion of the agro
of trust between the parties is medium, mainly dppblems that happened during last two
seasons, as the quality problems were seri
relationship between trust and performance (i.e., in this case, quality), where lower levels of

trust arerelated with poor perfornance.

Regarding thepinion of the seed supplierg was not possible to find a direct relationship

between trust and chain performanc&eed suppliers 1 and (Breeding companies) both

reported that there was a sincerity between the parties, howeverftrener reported serious

quality problems in the last yeargshereasthelae r decl ared that his co
top 3 of t he mardnegnormally corgpied dith thgordgra al i t y

Within the multipliers ¢eed supplier 3and 4), seed supplie3 reported that“[..] they

(producers) are not always sincedre] yes, most of the time we deliver (higher quality seed
compared to competitors]..] we di dn’ t have pr[obegaadmg thewi t h
guantity, most of the time we have compliedwithe or der s o f,wheneasseedu st 0 me
supplier 4 stated that *“ Ylelingéneralsheyqprogluce ar e
do (keep the promises to therganization)[..] yes (provide seeds with higher quality
compared to competitors), for twosasond..] we are in a privilege place to produke] and

we are quite smal/l compared to other compet.i

Looking at the retailerst was also not possible to find a direct relationship between trust and

CP As was stated by seed supplief He  (cpry cardpuomise many things, but when it

comes to the deal he will goes to the best opportunity that he hgdss o | don’t thi
(producers) are 100% sincdre] so far we have looked to find a competent seed suppligr

we have been working witbompany Y for more than 12 years, with company X more than 6
[..]1am not saying that it (seed quality) is better compared to the competitors, but it has good
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guality [..] we do not have many problems with logistic because we deliver 100% of the seed

with our own fleet[..] we have never left an order without being deliveted Seed suppl
has decl [afCemdmercially yeploducerskeep the promises to the organization)

[..] I think we provide an excellent se¢d] but some suppliers provide seedsth higher

quality compared to ourg..] in general we comply with 90% of our ordet .

Therefore, it seems that the relationship between trust aG&is more relevant for the
producers compared to the seed suppliers. For théelatother aspects appear the more
important, such as the presence of a competent seed supplier (in the case of the retailers),
having own trucks for delivery, the location where the seed production take plaeegjuality
control applied, the size of the seed supplier, the deaism outsource the field production

to producers (some producers sell their production to breeding company and multipliers, with
a price premium, and t hHMHeyertlelss, the opmianmoftlreseed c o0 o p
suppliers regarding the levels &fust among the parties seesnto convergein a direct
comparisonwith the results of thesurvey. Acomparison of the means would be 3.33 (4 out

of 6 seed supplierseported that trust exist in the relationship) for treeed supplier§66%

out of 5, usinglie same scale) against 3.#8 the producers

Findings related to hypothesis 2

Hypothesis 2 stated that there is a positive relationship betwieast and information sharing
andit was supported, ap-value is lower than 0.05. The factor trust accouots32.0% of the
variance found orlS The control variable age had a significant impact on this hypothesis
(p=0.012), whereas age had a negative impadiSffi 0.326). A possible explanation for this
unexpected relationship is that the older the produgs, the less he/she will be involved in
the activity,since farming is mainly a familiar activity where the succeggogs, descendent)
take control over the businesshen their parents are getting oldeiThus, the successors
wouldbe more involved isharinginformation with seed suppliersompared to their parents.

The interviews with the producers reinfortiee positiverelationshipfound in typothesis 2

As stated by one producewvith high levelof trust on hisseeds u p p I[.i] &e lave been

sharing a lot of information with thenj..] they share 100% of this type of information (quality

and delivery problems, supply constrains)”.
s ai d [.1 ih geheral'exists some degree of information shafinpthey (seed suppliers)

are sharing the information about their problems belatedly, making it difficufind any kind

of solutior  a[n.]Jdvith*some of them yes (share information), others fot some of them

I don’ t shar e becaugsoeo dt, h es op atrhtenyd.rjdha@yn(sped i dse sneor
suppliers) tell latelygboutquality problems), after yohave sowed or received the seed he

opinion of the agronomists also suppsthis hypoh e s i s, as was decl ared
think that the levebf trust between the parties is mediufn] the level of information sharing
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isquitelow][..]t he seed suppliers don’t shaomdms nf or m:
as they might lose the opportunity to make business or need to buy from other party
comply with the negotiatioh.

The opinionof the producers and the agronomist seems to conveegarding that are no
restrictionsfor the producergo share information On the other hand, regarding the supplier
side,mutualtrust between the partiesnay be related to higher levels t§ oncethe disclose

of quality or supply problems could IlJelad to
they sell the information thatwvill not harm their business&sAnalysingthe results of the

survey, themean of the information shared by the producéiSsSFPRODUCHRrecast of the
varieties demanded, yields achieved and constraints on payh®eB8t66, whereas the mean

of the information shared by the supplié@NFSUPPLIEShare in advance any kind of ajity

or delivery problem and supply constraims .88, whicldiffer statisticallyfrom each other(p

< 0.000).

It was only possible to find ositiverelationship between trust andSifor the seed suppliers

on some of the variables. Seed supplier 3 aBdwhich declared that customers were not

always sinceré¢lower levels of trust between partieseportedthatpr oducer s di dn’ t
in advanceabout payment prblems, and seed supplier 3 said that most of the times the
producer s di drcédbouttheir adnanges in demand. v a n

Related to theother variables regarding I$he opinion among the seed suppliers are

homogeneous in some aspects. The six seed s
costs with the producers, as they reportedghi v a r i [a]kcdseis likesa sécret that we

need to keep, because we are involved in cor
production costs. This is a podinfarnyation,fsuch he co

as the yields obtainechi ot her producer’s farms and strat .

are shared between the partiegrdependently whethetrust exist among the parties

Regarding the forecast of the varieties demanded by the producers for the next season, there
are varation among the opinion of the respondents. Four of them have no type of enquiry.
The two remainig (seed suppliers 1 angd Bave different ways to gather this datas was

stated by seed suppliert Why do | have few customedrte? 1| n
check his fields and understand what kind of variety the producer sjaftso, along the year,

I make three to four sales forecast, in order to send to the camypwhat | am expecting to

s e Iwheteas seed supplixdoesa premarket researcltoncerningthe varieties demanded

by the producers every yeaAn interesting observation is that this type of information was

only found to be acquired by the seed suppliers representing the breeding companies, which
could be due their higher formalizatipstructureand control systems.
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Concerning the information about supply constraints, delivery and quality problseesl
supplier2and have stated that didn’t have any prob
stated that “The ¢t ampanf dfuweKkhewelboytary testrictois o n

in the supply, we communicate immediately to our sales team and they communicate our
customer s” However, as was previously discu
producers and the seed supp er ' s opi ni on, a SINRSURPLIEReed n o f
supplier share in advance any kind of quality or delivery problem and supply constrains) in the

survey is 2.88, which represent a low score for this item.

In situationsof seed production probles, which may lead to delivery and/or quality
problems, the retailers are in a disadvantage position, aptbblem was not due their fault.
However, both seed suppliersportedto share this type of information with the customers,

as declared bgeed spplier5* As we r epr e s {g.0if wetkriow aboutianytking | i er s
of restriction in the supply, we communicate immediately to our sales team and the customer
[..] so normally we do not have delivery problems. Unless the seed supplier promises to us
that he will have the seed and when it comes to delivery time he does not have the seed. This
is a different situatior]..] this has already happené&dnd seed supplier 6[..] we had a
problem recently because the supplier delivered his product too earlthérbeginning of
Septembel..] we have rejected the shipmeft.] however, this year the rain has anticipated,

and our clients were demanding the seed earlier, and we did not have the product here, so
we had a delivery problem. But we have informed our oostrs about iff..] it is a process

that does not only depend on us, as we depend on the multiplie supply the product for

us'.

Therefore, the relationship between trust and #ppears ¢ be stronger regarding the
information disclosed by the supplieids (quality/deliveryproblems or supply constraints)
Theregression of trust solely to the information shared by the producers (INFPRODUCERS,
forecast of the varieties demanded, yields achieved and constraints on paymwast not
significant p=0.22), whch means trust is not an antecedenti8ffor this specific variabléhe
regression of trust solely téS by suppliers (INFSUPPLIERIch includesquality/delivery
problems or supply constraintsvas highly significanp€0.000),indicatingthat this type of
information mainly flows when the producer trust on the seed supplier.

Findings related to hypothesis 3

Hypothesis 3 stated a positive relationship between informatiorrisigeandjoint supply chain
planningand was also supported, as thgvalue islower than 0.05.3accounts for 2.9% of

the variance explained on the factd&CPThe opinion of the farmersupportsthe hypothesis,

as was decl [a¥teedned(geedtshppliers) that produce with irrigation usually
consult withus whichvartei es have performed well in order
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and “In general, there is mutual I f.fjreanye st t h
times is possible to make a joint planning, especially where the seed is produced off season,
wi t h i r The apiaidniofahe agronomists upholds the result of hypothesis 3, as stated
by one of them “The seed suppliers make t1}
demanded)..]and then they try to produce what the

The relationship between IS and JSCP is also supported by the interviews with the seed
supplier. As was s|[t.l]dhe keypoibtyo ersgage id a regofiafioh isthat s 1

| need to know that the customer is looking for. So, when | am visitiedi¢lds with the

producer or agronomist of the farm, | am making questions to him like: which varieties did

you sow this year? With these information, | know what he is looking for regarding cycle
(number of days the var iferh sowingamieharvestiogfoc o mp | e
example. So, | get this information when | am visiting the fgrmjsf | have a variety that is

similar to that cycle (that the producer is looking fdrjvill make my forecast based on that.

So, along the year, | mal&to 4 sales forecasts, in order to send to the company what | am
expecting to sell Seed supplier 2 has a simi@ginion, but it hasaformal market research to

gat her future forecast de ma nldvorkwith 13lvaietipgsy od u c €
so | make a prenarket researctand make a balance of supply regarding the varieties that we

are sure about the consumption..] we make a visit to the producefto discuss
supply/demand purposespecause nowadays you have so many offers of new varistes,

we need to go there to understand what the producer is thinking. Because every year he can
change his strategy and | need to adjust towards his strategy. Sometimes you lose a customer
because you haven’t visited him

Concerning seed suppliers 3 anchéjther of them have a formal market research to gather
data regarding future demand forecast of the varieties. However, they use the information
obtained in the visits at the producers to project their planning for the next seasons. Seed
supplier 3 decla e §..] we are not doing this yet (market researdh)] | do not have these

kind of meetings (formal/informal meetings to discuss supply/demand purposes) with the
producerq..] we do not have a big team to support this kind of wprkwe have some pedp
working at the field, especially in plots for test and diffusion. These people working for us can
give some vision of what the mar ketThisisagoi ng
delicate situation (gather producer information regarding ithemand forecast for the next
season), as we do not have irrigation in our organization. Thus, we do our planning more on
the perception of the market (which varieties are performing virelthe field and on past
demand”

Seed suppliers 5 anduilizethe information gathered in the visits in their customers to make
their demand planning, but this is done in an informal way, as not reports are generated in
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those visits. Astated by seed supplier§..] we have the sales team visiting the producers,

each one in his own region, they are checking which variety is highlighting, which variety is
going better than others, which ones have better adapted, so with this information in mind

we have an idea of which varieties will have a higher demand for themnexa s o rséed a n d
supplier6* We do not do a for mal mar ket research.
often to the field and visiting our customers, to check which varieties are going well. So, for
example, if variety Y looks fine in the field, blnthat in the next season | will order the same

guantity or more compared to the sales that | had this year. Is more about the feeling of which
varieties are performing better that we make

Thus, the relationship betweets and JSCP was supported boththe survey with the
producers and in the interviews with the seed supplidiise exchange of information between
the parties provide a better understanding of what the producers is demanding and what the
seed suppliers dfering, whichcan then be transformed in production plans for thet éat

Findings related to hypothesis 4

Hypothesis 4vasnot supported, as the ANOVA was not significgnt(.05) which meas

that the model cannbpredict the outcome i6 this casgchain performancepetweenjoint
supply chain planningndependent variablegand chain performancédependent variable)

l.e., the null hypothesis is accepted because the model is inaccuBtdme possible
explanations are the low score of the fact8CRith a mean of 2.73.ooking at the variables
MEETINGPRIO and MEETINGS1ich referto formal/informal meetings to discuss seed
priorities and supply/demand purposes, the means are even lower, as their scores are 2.60
and2.54, respectively.

The produce’ s opinion provi des noénsignifidarceelatonxsphid. anat i
There are three factors that challenges the supply planning of soybean seeds, naniely the

right demand forecast to understand more the varieties that are in the market and
aggregation of specific traits within one variety. The two first are similar, as explained by the

p r o d u[clasrreally hard to make the right plannifig] one year variety Y performs well,

but i n t he [o0]tSh, & you buybefdre ys megsttyou will not have sure if that
variety wil/ perform as you expect’” and “ Th
soybean seeds) is to know more about the varieties, so it can be defined in advance the
volumes that each party (seed supplier gmodducer) needs$. The last producenoticedthat

“Nemat odes r es i s | phesistenceitopests shortwyle, iscethe vagieties

needs to have all these characteristicd normally there is a lack of these varieties. There are
fewsupplierds hat <can at t emviichmeahsehatdpeciiiavanketies demanded by
producers usually lack in the market
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The opinion of the agronomistsonvergeswith the producers, but theyadd three other
factors that challenge soybean seedsupply chain planimg, namely timing problem,

production problems anthec har act eri stic of the ptlttnkuct . /
it (main challenges to plan the supply/demand of soybean sdaedsjing. The seed that we

are going to buy for the next crop is theeskethat has already been sowed thisyéar and “ i f
they (producers) share (varietig®manded in advance, they have not harvested yet their
current fields, so they don’t know precisely

the results before fid h i n g t h e iThe tinpnig arabfern s fetter explained with the
following example.

Both the producersndseed suppliers sow their fields in November. When the producers start
to make theirseedorders, from February onwards, the seed suppliers caly deliver the
varieties thathey havesowed in November. Thus, if a new varipgrforms welland the seed
suppliessdid not sow itin Novemberthey willnot be able toattend the producers that year,
asthey cannot change the seed production anymoréis situation is only avoided whenever
the seed is produced efeason, using irrigation systems. This type of production system is
often employed by the seed supplidiezcated inTocantins stateFigure 4demonstrates the
timing problem of supply chaiplanning within the soybean seed chain.

Regardinghe production problens that underminesupply chain planninghe agronomists
have declared[..] sometimes there are problems in certain regions, like drought and other
climate problemq..] as has alreadhappened, you will have supptonstraints and higher
prices  atmedcharacteristic of theo r o d 1.t seed is a live organism, and sometimes
happen things you are not expectihg.

The opinion of the seed suppligosovidesfurther support for the norsignificant relationship
between JSCP and CP. Seed supplier 1 declared that the dynamism of the market also
undermines his plannings he declared[..] the market today is very dynamic. | will use an
example of variety Y. | was selling a lot of this varity was programming a lot of this variety

for the next year. The problem is that it has not performed well, and the sales have dropped.
And the company had already prepared many fields of this variety, so we had oversupply of
that variety that year. Sdhis is a problem for us that are verticalized. Sometimes you are not
100% asertive in your sales forecdsSeed applier 2 had a similar opinioand addedtwo

other factors, which arghe legal rights of theproducersto save their seedind the fast
emerging of new technologieshat mayweakenhis planning projectionsas he statedToday

there is the legislation that the producer can save his own seed. Then you have the question:
How much will they save? Nobody knofvg the total supply/demand of thesoybean seed
market is balanced. Trmup pl y/ demand of wvariety X is not
speed [...] you may delay your research, because research is not a math, and your competitor
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October
- Producers start to sow

Few seed suppliers starts to

- ~.

September
- Start of raining season November/December
(irregularrains) - Producers and seed
- Seed suppliers with irrgation suppliers sowing period
finish harvest and benefit (without irrigation)

- Seed suppliers starts delivering

August

- Seed suppliers with
irrigation start to harvest
and benefit soybean seeds

\ /

January

Start of harvesting season
for producers (few plots)

Seed suppliers with irrigation: May February/March/April Timing problem:
y producet:cg:rdir:jg'c:::vt_derrh’ind-_tY -End of harvesting season. - Harvesting period for both producers define their
owever, their production capacityr - ----- ini seed suppliersand ~ [------ lanning after the
is not enough to attend the End of raining season. PP P : £
! . ) producers suppliers have sowed.
demand of the region - Seed suppliers with - o
irrigation starts to sow - Negotiation starts

Figure 4-Timing problem of the soybean seed chainha states of Maranh&o, Piaui, Tocantins and Bahia

has released the right variety before ypu]t ake f or exampl e variety
increased significantly. And where is this variety now? It is goaheva s n’ t company
champion a few yearago? It has delayetthe launch of varieties with technology Intacta and

has lost shar¢..] so there is a big risk. You have a variety that is performing well. What does

the seed supplier do? He invests in two more warehouses, to attend this demand. thad in

next year, the technology changes, you have the debt and the warehouse é&ngsgd

supplier 1 and have also reported to charge a higher price compared to their competitors,

as they have the exclusivity of the varieties and a differentiated attenelamcl quality.

Seed supplier 3 and 4 also stated the fact that the producers could save their owaszed
factor which could undermine their planning projections, and one of them added the
difficulties to match supply and demand due the timing probleated before (see figure 4).
Seed suppl i p.twehavaaedsadaantagd compared to the seed suppliers of
Tocantins, as they sow their seeds after the producers have harvested their plots, so they
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know more what the market is demanding when these glanning which varieties to
produce”

Seed supplier 5 and 6 complained mainly about the instability of the varieties and the product
characteristic, which is similar to the opinion of the producers and agronomists. Seed supplier
stat g.dsebdis’a i ve organi sm, and, for exampl e,
March/April, which it has not sowed yet. So, in this meantime, until it is harvested, benefited

and effectively becomes a seed that you can deliver, any kind of mismatch may happen and

the seedis not delivered on time to the custome and seed supplier 6 de
we are missing a variety that has stability over the years. For example, we were producing
variety Y, and it was going well on the region, but from one year to anotleyi#ids had
dropped significantly, and we end up with ov

Duet heir cl oser position to the producers and
supplier 6 in an exceptignas itis alsoa multiplier in the chair), the retailers have the
advantage of not having overstock of soybean
(problems of over or short of supply). |  won
bit of oversupply, andewedxdadHave¢he seadeButdvedid t s e
not have any big problems recentl y”.

Therefore, the positive relationship between JSCP and CP, which was not statistically
significant, alsofinls uppor t i n the seed suppliemthis opini
non-significant relationship are the timing problem, production problems, the unpredictability

of the varietiesthe producers practice of saving their own seed, the fast entrance of new
technol ogies (mainly GMO’ s)uctgperghableraed hightyar a c t
sensitive to weather conditionsvhich in turns affect qualidy

The summary of the regressioasults is illustrated intable 10 “ R” i s t he corr el
the independent variable (IV) and depend variable (DV). For exaimgiypothesis 1 between

trust and chain performance. The *“Adjusted R
the DV is accounted by the IV. Using the same example, trust accounts for 47.7% of the
variance explained i n ctheteshthap aecksovhetharniee . “A

regression can predict significantly the DV
much the standard deviation of the DV will change by one change in the standard deviation of

the IV, assuming that all otherIMear hel d conwdalamnda” | sl haen “itndi cat
IV is actually making (e.g., significantly) a contribution to the regression model and is
associated with the dvalue (unstandardize@). Higher tvalue implicates in smalleryalue,

which indicates significance if the latter is smaller than 0.05 (Field, 2013). Figure 5 illustrates

the theoretical framework with the results of the regression.
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Table 10 Multiple linear regressioifrom the hypothesis of the theoretical framewark

ANOVA Standardized Coefficien

Hypothesis R  Adjusted R Square (p-value) Beta () t-value p-value
Hypothesis 1 0.745 0.477 0.000*** 0.686 5.964 0.000***
Hypothesis 2 0.649 0.320 0.002** 0.568 4.329 0.000**
Hypothesis 3 0.635 0.299 0.003** 0.489 3.662 0.001**
Hypothesis 4 0.495 0.113 0.104\S 0.328 2.218 0.04*

***|ndicates significance gi < 0.001, **Indicates significance pk 0.01, *indicates significance pk 0.05,
NS: Not significant.

H1**
Trust Between 0.686 Supply Chain
Producers and S e e (] |m—m—m———————————————— e — |
‘ Performance
suppliers
H2** HA4NS
0.568 0.328
* %
Information H3
. 0.489 . .
Sharing Between Joint Supply Chain
Producers and Planning
Seed suppliers
** 5 < 0.01

NS Not significant

Figure5 —Hypothesis testing of theoretical framewoakd standardized coefficients

Findings related to other relationships

The positive relationship between information sharing and chain performance was not
mentioned in the literature study. A significant pagé relationship betweethemwas found,

asp < 0.000, with the factotSaccounting for 37.1% of the variance on the fadi® This
relationship is supported by the opinion ofie agronomist, who stated théf..] this year the

main supplier that we nedtte was concerned about the quality of his seed, but he has talked

to me and with my clients to say about[it] in the end, there was no problem in the seed,

but this supplier has shown his concethbefore the seed was delivérylhe opinion of one
producer al so supports the posj.}lwepmoduces haget i on s |
been sharing a lot of information with them (seed suppli¢rd)they share 100% of this type

of information (supply constraints and quality/delivery problerhs) in the last year, | think

that quality (of the seed) was godd] they have delivered the right quantify.]we di dn’ t
have many problems with | ate deliveries”
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Although it was not clear theelationshipbetween IS and Cfer the seed suppliers, some
statements providesupport for it. Seed suppl i er these difermétionr ed t |
(strategic changes of the organization, yields achieved in the fields) need to be everywhere,

like WhatsApp, media, email, Facebook. So, nowadays it is much faster tolstseekinds

of information comparing to some years ago. And it is a necegsity.] spreading
information is a good marketing strategy [...] our goal is to sell 85% of what we have produced.

This is the ideal situation, and this year we have almoktful | ed t hi s @baadl " . Se
asimlarapproach “[ ..] our strategic change is to
have been sharing this with the producer [ ..]
business opportunities due lackf communi cati on”. Therefore, i
between IS and CP for the seed suppliers is significanthleuthain performance gains are
morerelated tothe awareness created by the organization, i.e., their marketing efforts, which

in turn increases their market share.

Thepositiverelationship between trust and joint supply chain plannimgs also significant
(p=0.006), with the factor trust accounting for 22.8% of the variance on the factor JSCP. The
control variable age had a signifiecampact on this hypothesip£0040), whereas age had a

negative impact oISCRB =0.281). As was already explained before (dawlingsrelated to

hypothesis 2 in section 4.1.4), the negative impact of age on d%gMBe due that older

producers areless involved in the business, leaving this activity to tseiccessorsThe

producg ° s opinion provi deektiodshipQnéd of themsstatpdghaitt t f or
think it is very |l ow (Il evel of trdatt bbhwee
(meetings to discuss suppl y/ de ma nlthinkittnep os es)
level of trust between produas and seed suppliers) is high..With some companies yes
(meetings to discuss supply/demand purposes), but not directly with the multipliers.
Normally, we have with the breeding compariies

It was also possib to find support on the relationship between trust and JSCP in the opinion

of the seed suppliers. As was stated by see
don’t keep the promises do the organizatior
swpply/demand purposes) ddbhmvte with the producers” and
(producers are sincere with the organization).daneral,they (producers) do (keep the

promi ses to the organization) [ ...] yes, we
supply/ demand purposes)” . Th8CRe bothsesd supplieru st ac

and producers. However, it was not possible to famdexplanation for thiselationshipin the
interviews One possible explanation could be that trustusually present in longterm
relationships, that tend to be more collaborati@nd thus more engagedinJSCH)en -ar m’ s
length relationships (shoiterm oriented transactions).
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5. Discussion

Discussion related to hypothesis 1

The first hypothesistateda positive relationship between trust on supply cghanember and
chain performancend it was supportedwhich is in accordande the resultsobtained byJie
et al. (2013), Panayides and Lun (2009) Aalleer et al. (1998 ossible explanations for this
resultinclude lowest transaction costs and letegm relationship benefits that are embedded
in trusting relationshipgLi, Humphreys,Yeung& Cheng2007; Zaheer et al.1998).Benefits
of trusting relationships include cooperatigwhen parties work together to achieveutual
goals) the presence ofunctionatconflicts(disputes that are solved in an amicable wagll
decreased levels of decisignaking uncertainty Jie et al., 2013; Brgan & Hunt, 1994)In
addition, trusting parties try to seek mutual benefits, insteafd only seeking minimum
relationships requirements (Panayides & Lun, 2009)

Within ACs trust maybe an importantfactor to reduce uncertaintyasuncontrolfactors may

affect directly the performance of the chaisuch asveather conditions, pest/diseas and

the characteristics of the product being traded whi ch i n this case was
organism” that is “sensitive t o.Forlexamadeti®e cond
years ofunfavourableconditions for seedoroduction, the pralucersrely on the supplier
trustworthiness to ensure thahey will receivewhat has been negotiateand to reduceheir

(producerg uncertainty on possiblesupply constraintsand quality problems. Additionally,

whenever trust is present, disagreemenéend to be solved in an amicable way (functional

conflicts) e.g., changing to different varieties, accepting lower levels of quality, and.so on

At the same timethe impact of trust on performance may be through a mediating factor,
relationship commitment As was stated by one seed supplith reputation of delivering

high qualityseeds n t he mar ket “I1t is the way we work
our customer s’ Previous studies have demon
commitment(Morgan & Hunt, 1994; Kwon & Suh, 2004; Wu et al., 2(Mdjgan and Hunt

(1994) define relationship commitment d&sa part ner ' s exchange bel
relationship with another is so important as to warrant maximal efforts at maintaining it, that

is, the committed party bel i eve.dhetefora,seed he r e
suppliess that are committed to their customers will maximize their efforts to deliver high

quality products, which means higher chain performandewever, it nust be stated that
commitment was not directly measured within this study, so it is not possible to affirm that
commitment act as a mediating factor between trust ab@ Additionally, there is a positive
relationship between trust and relationship statyiliwhich is characterized by joint economic

interest, including aspectiike price stability, security of supply and profitable interactions

(Fischer et al., 2009)vhich are all related to chain performance
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Discussion related to hypothesis 2

Hypothesis? stated a positive relationship betwedrnust on supply chain member anthe
levelof information shaed between them andvas als@accepted findingsupport in previous
works ofCai et al. (2010),i and Lin (2006), Jraisatt al. (2013) and Wu et al. (24). When

trust is present, parties can exchange critical information as they believe that the exchange

partner will not wuse it for its own advant :
2010).At the same timetrust is a precursor of log-term relationships (Lee & Dawes, 2005),

which have the characteristics &hare not only transactional data, but also knowledge and
strategic information (Paulraj, Lado, & Chen, 20@&jogo& Olhager, 2012)The statement

of one producerprovides furher support for the relation between lorigrm relationship and

information sharingd There 1 s plenty of i[.]withsomadftheenen t hat

(seed suppliers) |1 don’'t ebhdresbethmagedbheéetp

It has to be stated that the regression of trust soleéty the information shared by the
producers (INFPRODUCERNKich includes demanfibrecast of varietiesnd yields achieved

at the field9 was not significanp&0.22), which meansust is not an antecedemf ISfor this

specific variable. This result is quite counterintuitive, as it would be expected that the
producers would only share this type of sensitive information with the suppliers that they trust

on, as the lattercoulduse this type of information(yields achieved and forecast of varieties
demanded)to act opportunistically i.e., to charge higher prices on varieties that are
performing better or that are more demanded. A possible explanation would bentdet
characteristic, as the producers caasilychange to a different supplierf h e/ she hasn
ityet As was stated by one agr onaopnodscers td shared on’ t
yields achieved or varieties demandeds they have the option to buy from other suppliers

[..] I think that there is a bit of concern regarding pricing, but in general the producers have
been sharing the yieldki ¢ haitt udteiyorh adzee sarc’hti
companies selling directly to producers, as they have the exclusivity of tleties.

Looking athe regression of trust solely to the information shared by suppliers (INFSURPLIER)
it was highly significantp&€0.000),indicationthat this type of informationmainly flows in
trusting relationshipsAs the suppliers may lose negaiton opportunities if they inform the
producers in advance about quality problems or lack of supply, it would be expected that this
information flow would only occur in trusting relationship, as the supplexuld be
concernednot only about the transadbn but alsot he producer’
Cannon, 1997; Morgan & Hunt, 1994), which is to recaipeoduct with quality and otime.

S best i n

Discussion related to hypothesis 3
As was previously expected, hypothesis 3 was also supported, which is withngrevious
studies of Coronado et al. (201®)|lorunniwo and Li (201@&nd Zhou and Benton (200As
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the level of information sharing increases, it is expected that parties will engage in more
supply chain activitiege.g., joint supply chain planning(Zhou & Benton, 2007)as tre
supplier/buyer may change their current and future plans due higher visibility and
transparency l(otfi, Mukhtar, Sahran, & Zadeh, 2013torunniwo & Li, 2010)Within the

soybean seed chain studied, the degi@&information sharing angbint planning is done more

on an informal basis, which consistginly onthe visits ofthe sales person/representative to

t he pr oduanethé field dagsin those meetings, the parties exchange general
informatonwhe e t he producer’ s neatodplns@.g.prodoctiont r an s |
planning of varieties demandgdor the seed suppliersit has to be stated that due
geographical reasonsbifj distances amongfarms) and the low ratio of sales
person/representatre per producers, these meetings may not happen on a frequently basis,
which explains the low values obtained by the fagmint supply chain planning. As was

decl ared by one seed supplier “We canffjot go
we do not have a big team to support this kind of work (defining seed priorities with
producers)”.

Discussion related to hypothesis 4

Hypothesis 4 was not supported, which contradicts the results obtaindgbbynipati (2014),

Cao and Zhang (2010), Naspettiad (2011) and Petersen et al. (200bhere are several

factors that could explain why this hypothesis was not supported. Looking at the literature,
Petersen et al. (2005) stated the importance of high quality information sharing between
parties as a kgsuccess factor for effective collaborative planning and that information shared

via linked system is more effective than via traditional modes (e.g., face to face
communication, meetings,-mails). Therefore, as most part of the information shared in the

seed chain is through traditional modes,wbuld be expected a negativimpact on the

accuracyof the planning process, which would not be effective and therefore would not result

i n higher performance. As one aigangmesrigiopnst not
(to share information), but there is no chan

At the same time, there is a structural problem, which is the timing of operations and the long

lead timesof seed production (see Figurg, 4vhich caises an unbalanced supply/demand of

specific varieties andhus decreasesCP As one seed supplier r
supply/demand of the soybean seed market is balanced. The supply/demand of variety X is
not ” . Similar resul t ama(2006), vihom founnéhdt inbupplieFay | or
processorgetailers agrdfood fresh chains, long lead times of products combined with a
“push” system from farms to r atuabalbneedsn wher
supply/demand.
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Additionally, the facts thafroducers can save their own seed or negotiate wotier

producers inthe unregulatedma r k e t (e. g., piracy) compl i cat
production planning, as it may not know how muchpmduce of each variety. Aseed

supplier3d e c | 4.1 I&kmbw Some seed suppliers that had huge stocks this [ydahere

were rumours that it would be short of seed supply] so he(producer)has looked for
alternatives, |l i ke wusing grain, borrowing f
Furthermore,the unpredictability of how the varieties will perforfe.g.,market dynamism)

among the years is another factor that muddles chain planning and affects chain performance.
Finally, the characteristics of agribusiness chains, which are mainly dependeveather

conditions, together with products that are highly sensitive to quality changes, may
undermine the performance of structured and well planned supply chains.

Discussion on other relationships

The role ofinformation sharingin enhancing chain perfmance was not discussed in the
literature, but the empirical research found this relationship significant, finding support in
previous works of Favett et al. (2007) and Wu et dR014) As was previously discussed, this

may be due better decisiortakenby chain memberslue higher visibility and transparency
(Olorunniwo & Li, 200Nu et al ., 2014). As w[alwehagepoor t e d
share this information (yi el.dwhenaitcdmestdthed i n ¢
negotiation, | will tell my customer that this variety is good, but only in that specific situation.

Fa your situation, | am not goinm sell, because the variety will not perfofm] so we share
information[..] in order to help us in decisiamaking ” Ho we v ebe statedthatWa s t o
et al. (2014) found stronger influence of information sharing on firm performance via a
moderator factor (collaboration) compared to only information sharing per se.

The positive relationship between truahd jointsupply chain planning findsipport insimilar
studiesof Kottila and Ronni (200&nd Jraisat et al(2013). Although these two studies were
using qualitative methods and a broader meaning of JSCP (collaboratiomgstiitsof this
research reinforcehteir findings based on quantitative datEustisone of the dimensions of
supply chain relationship quality (SCR@jich includes caperative activates likeorecasting
and production planningFynes, Voss, & de Burca, 2005). Thus, in the cratysed it is
possible that higher levels of trust will be associatdgth the presence of SCRP, where the
members engage more often I&5CP.
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6. Managerial implications

This section discusses the managerial implications for agribusiness supply chain siember
However, as some recommendations are very specific to the soybean seed chain, the section
was divided in two parts. Section 6.1 provides managerial implications related to the findings
from the theoretical framework and which can be carefully generdlitee other ACsand
section 6.2 providesuggestions that are spec#iity related to the chain studied.

6.1 Managerial implications related to the theoretical framework

The findings of this research confirm the importance of building trusting relatipnstthin

ACs Within the agribusiness sector, trust may be an important factor to reduce uncertainty,
decrease transaction costs and improve chain performance. Therefore, it is critical for
suppliers to improve theitrustworthiness in the market, which nae increased by means of

higher reputation(Kwon & Suh, 2004) Thi s may boost the produc:
relationship, which means higher profitability over the long fonthe seed supplietsAs was
stated by o fmkereargsomamultipiser s* t hat have conquer
trust and still holds it, some used to have and had lost it. There were seed suppliers with good
reputation but have lost it, for reasons of quality or delivery probl¢missome suppliers are

discarded as buying ¢ipns. The producers chge not to buy from them anymote

At the same time, it is important thathain membersd o n ’ toppataenistically (e.g.,
opportunistic behaviour), as this practice may decrease the level of trust atheng(Kwon

& Suh, 2004Zneldin & Jonsson, 2000). Using a practical example of opportunistic behaviour

within the SSCseed suppliers should avoid cancelling orders or sell sbatithey are not

sure about quality standardss this create a lockn situation for the producersyhich will

haveto accept a lower quality seed different variety than previously purchasedbuy seeds

in an unfavourabl@eriod (after thecommonnegotiation period) Considering the producers,

it i s i mportant that t hedyasdis maytultina@inpreguticet hei r

t he seed s unpwhich reay lose businessioppertsirsties

Regar di ng t h eitisprmportdni for ghem net todreaeedpurchasings asingle
transaction, but as a critical input. Looking atth Kr al j i ¢’ s pur chasing poc
1983) in figure6, soybean seeds should be treated as a strategic prodactpn the top right

side of the matrix. The reason is due supply complexity of the product (and supplsnisk)

the significart impact of this purchaseon thep r o d ufimancial results, both directly and

indirectly, i.e., on the price that the product is acquired and the impact on the yields. Strategic
products requirecareful supplier selection and lofgrm relationships,wh ch doesn’ t arg
to be the case bthe chain studied as most of the transactions are based on price and
opportunities that the producers face.
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Another important benefit withm trusting relationship is the degree of information sharing,

which tends to increase as higher levels of trust are build. Therefore, it is extremely important

that the parties keep exchanging meaningful, timely and accurate information, with the aim

to decrease uncertainty and improve the decisioraking process. For example, the
producers may take better decisions if they know in advaatoeut any problems regarding

the seed supplier side, such as delivery problentsis, the seed suppliers need to incia

their transparency, as the levels of IS by their sidstiil low (INFSUPPLIER =2.88) and which

was also reported by one producerPr acti cally every year we he
they could be avoided, at least patrtially [...] (how could the peois be avoided?) more
transparency amo n 4tthe same tene, ¢hd seasdsyppliérs neay enhance
the positioning of the t hey
For example, the optimal period to sow, which pégiion to use (seeds/hectare) regarding
the type of soil, and so on.

varieties if hav

The results demonstratethat, specifically regarding the varieties demanded for the next
season, most of it is still sharetlring the visits of theseed supplier to the producers.
However, as it is done in an unformal way (e.g., no repoitgpuld be expected that some of
the information is missed and less accurate demand forecésts., joint planning) are
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generated. Therefore, a more structured way to gather this data could pedatter accuray

for demand forecast. For example, the seed suppliers could build an internet portal where the
producers would input their future demands, the yields achieved and how much they would
intend to save as own seed for the next seasons.

Thisdesn’ t me a n tploducenrsaresunimortant.oContrdriwise, this type of
informal conversations provides the dissemination of tacit knowleg@Rggersen et al., 2005)
which is developed through the sharing of experiences and highly interactiwescsations,
and thus improving the dissemination of good agricultural practices, mutualbieek and
joint goal settings.

Although it is a big challenge to plame SS@nd ACs in generahere are some aspects that
can be improve@dnd which may haveraimpact on the performance of the chaifirst, having
more formal/informal meetingsvith the purposeof planningthe supply/demand of soybean
seeds isecommendedDuring these meetings, the seed prioritewsuld be defined, as well
ascontingency plans case of supply/demand changes. Considering the region size and the
number of produceranultipliers and breeding companisiould focusedheir meetings with
bigger producers, soe they are the ones who demamdore seedsWith the aim to know
preciselythe demand of smaller producers, who purchase from them indirectly (i.e., via
retailers) thesemeetings could be arrangd/ the retailers, as smaller producers tend to buy
more from them (se Table 3n section 4.1.1) and thehave more employees worlgnin the
fields. Therefore, retailers should also be carefully selected by multipiedsbreeding
companies, asorking closely witthem mayenhancethe accuracy oBS®@lanning.

The main performance problementifiedin this study was quality issudsis crucial that seed
suppliers improve their total quality programs, as a mean to guarantee the delivery of high
quality seeds to producers. As the seed processing unit cannot increase the product quality,
l.e., it can only standardized the se#tht has been harvestednd avoidit reachinglower
levels, the seed suppliers need to improveittgality managemenat different stages. For
examplewhen the seedareat the fields(monitoring pests/diseasesfluring harvesting time
(monitoring machine mdtanical damages)when it reaches the seed processing unit
(discarding seeds with low quality levels) and during the storage period (monitoring
germination/vigourof seed lotsand the relative humidity/temperature of the warehouse)
This may increasdhe total quality of the finalproduct, avoidng product return or
indemnificationto the producers.

Additionally, whenever the desired quality is not achieved, it is better for the seed supplier to
avoid selling this product than delivering it, is it may hdms reputation. According to the
opinion of ¢timkethepaed dpples need {d.] produce a final product that

has higher quality..]so met i mes i s better to earn | ess

anec
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selling to everyone and lose the nkat and reputatiori At the same time, the producers
need to be more conscious about the pgewing time which means storinthe seeds in good
conditions after receiving it and readlig properly the germination tests.

Considering thealelivery aspecgtwhich has been related as the second major issue, the seed
suppliers could implement an dine system, where the producers would fill their required
delivery dates, hence facilitating delivery planning. Teticeis already donesuccessfully

by one seedupplier.

6.2 Specific suggestions to the soybean seed chain

With the aim to improve the quality of these relationships, a better distribution of risk would
be desirable, as the producers only receive the seed if they pay 100% of their orders, which
impliesin higher degree of risk for them. To manage this issue, the use of formal contracts,
which are not a diffused practice within this chain, could be part of the solution. Efficient
contracts include three aspects, namely coordination of production, matmabf the
individuals and transaction costs (Bogetoft & Olesen, 2004). It seems that the seed suppliers
have lower motivations compared to producers, as they receive the payment in advance and
thus don’t have any other odudt. iTlgeeetore,ofarnsal b e s i
contracts that specify penalty or reward mechanism, such as payment based on quality level
delivered, could be a solution to enhance the motivating of the seed suppliers in delivering
high quality products (Bogetoft & Olesen, 2004)

Another aspect that should be considered is the negotiations period, which, accordingly to

seed suppliers and producers, has been anticipated too much, i.e., it has shifted from
April/May to January/February. This practice induces the seed supplieedl to [groduct that

is not even close to be finalized and that is subject to adverse weather conditions which can
undermine the production. According to one agronomist, the anticipation of the negotiation

has also decreases the product price, as most ofstifgpliers are going to the market at the

same time with | owest possible price, whi ch
Therefore, the negotiation period should shift from January/February to March/April, where

most of the seed produced in BahiachPiaui has already been harvested and is ready to be

stored until the sowing period (October/November/December).

To tackle the problem of the instability and unpredictability of the varieties, which ultimately
decreases the accuracy sbybeanseed plaming, the seed suppliers should promote the
development of randomized block design tests within several farms, as was suggested by one
producer. This test consists of experiments where the same varieties would be sowed in
different farms and harvested sepaely. This type of tests would provide a more reliable
database for planning decision making for both seed suppliers and producers.
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Another suggestion given by seed suppliers and agronomists is to increase the adoption of
negotiations based on hectaré®ught, instead of buying the seeds by kilogram. This type of
practice avoids unnecessary conflict regarding changes of sieve, which normally happens and
causes stres3 hissituation occursbecause the seed supplieannotcontrol the weight of the

seeds, as it dependwainly on weather condions. These conflicts are explained with the
following example. The amount of seed that iseded to sow one hectare depends on the
population desired (e.g., 300,000 plants/hectare) and the weight of thousand seeds (e.g., 160
gramsper thousand seedswhich is associated with sieve size. Bigger sieves are associated
with higher weight of thousandeeds, and vicgersa. If the producer acquires 1,000 bags of
variety Y with sieve 5.5, but receive 1,000 bags of sieve 6.5, he/she will not be able to sow the
same area, as the weight of thousand seeds is higher in the sieve 6.5 compared to the sieve
5.5, and thus the producer should be compensated, i.e., he has to receive more seed.
Therefore, if the negations are based on hectares (as it already done with other crops, like
corn), this type of situation could be avoided.

A major incoherence that shoulelsettled regards the royalties paid by the producers to the
owners of the biotechnology, i.e., when the
royalties are paid when the seed is bought, which means that the royalty is embedded in the

seed price However, if the producers lose one of their fields (containing GMO seed) due
unexpected problems (e.g., drought or hard rain after sowing), they have to pay again for the
royalties if intending to sow again a GMO variety (the saareetythat was lost ol different

one) , even considering that the technology w
situation. For changing this circumstance, joint efforts among seed suppliers, producers,
agronomists and other organizations are necessary, in cd@@ngage in negotiations with

the owners of the biotechnology and, if necessary, with public institutions.
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7. Conclusions and further research

Trust has been widely studied in different type of fields and circumstances @supetier

relationshp, manageremployee relationship, wher e i t s ’'salpoadrangeot e e nh
benefits This study empirically demonstrates in th®Matopiba’ soybean seed chain the
importance of trust as direct precursor of chain performance. Considering the ligthaount

of research on trust within agribusiness chaings tresearchenriches the social exchange

theory on this sector andwithin an emergentcountry perspective where trust may be an

important mechanism to improve supply chain coordination and reduoeetainty.

However, more research is needed to understand if there is and which amnthel er at or ' s
factors between trust and chain p&rmance on agribusiness chains, e.g., theerof

relationship commitment, lowenegotiation costsetc.

As the leel of dynamisntendsto increase withinagribusiness supply chains, it is necessary
to build trusting and longerm relationships, with the characteristic of sharimgre accurate,
timely and meaningfuhformation. Therefore higher levels ojoint supplychain planningnd
better decision makingare expected, ultimately leading to higher level of collaborative
advantage, i.e., strategic benefits achieved through supply chain partnéimgnteresting
finding in this research was the negative impact of ag the levels of information sharing
and joint supply chain planningAs ttese relationshis were not expected, no concrete
explanation was found, thus more research on the factors that influence the level of
information sharingand joint supply chain phningin individuals would be interesting.

Unlike expected, the factgpint supply chain planning did not influence the levels of chain
performance, mainly due a structur@iming) problem thatinhibits the adjustment of real
demand with production planing andthe unpredictability of product (in this case, soybean
varietieg performance. Therefore, it could be expected that witkiimilarcircumstancegoint
supply chain planninmay not be as effective asated in the literatureThus, more research
linking supply chain planning within different industries and product characteristics would be
very beneficial.

Finally, considering the great variation found on performance among the seed suppliers, more
research is needed to understand which practicas enhance seed u p p Iperfermance,
mainly on the qualitaspectof the products that they are offering. Factors that could influence
the quality levels are the degreéhat seed suppliers outsourceo producers thefield
productionstage the degree ofotal quality management practices, the presence or absence
of irrigation system, and so on.
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8. Limitations

Although the study provides meaningful contribution to the literature, there are some
limitations that should be considered. First, the low numbgrespondents and response rate
may affect the representativeness of the population of interest (e.g., producansg)thus any
generalization should be carefully dangimultaneously, the large proportion of incomplete
responses may be a cause of a@sponse bias, which could undermine the results.

Additionally, due resource and time limitations, the interviews with seed suppliers were not
randomly assigned and thus the multipliers of Tocanstege were not interviewed. They
could provide meaningfuhformation for the study as they have the advantage to produce
during offseason.

Any kind of generalization of the results should be carefully realized, as the chain analysed has
specific characteri st itec saye theisdeedafdtttus papiallyo duc er
independent of seed suppliers), the big size of the region, the recent drought problems faced

by seed suppliers and the structural problem (timing problem).
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10. Appendix

Appendix 1. Interview guide for agronomists

General questions

1) How long have you been working as an agronomist in the region?
2) Howmany hectares that you provide technical assistance?
3) How many customers (e.g., producers) do you have in the moment?
Specific questions
4) In your opinion, what are the levels of trust between the seed suppliers and farmers? What
are the factors that hee led to these levels(Irust)
5) Have the producers been sharing information with their seed suppliers, su@as:
1 The varieties demanded;
1 The yields that have been achieved in the fields;
1 Possible constrains for payment;
1 Production costs;
1 Best agricliural practices.
6) Have the seed suppliers been sharing information with their customers, su@B)as:
1 Problems in the production of the seeds;
1 Problems in the quality of the seeds;
1 Constrains in the supply of the varieties;
1 Production costs/best agrittural practices.
7) Which are the inhibitors/enablers of information sharing among the par(i&?
8) Which are the main challenges to plan the supply/demand of soybean s@gelds?
9) What are the main challenges to produce soybean seeds, and howedo affect the
relationship between soybean farmers and seed suppliéPéan)
10) Have the parties complied with the agreements of the negotiatigRs#ormance)
11) In general, what are the quality levels of the soybean seeds that have been delivered to
the farmers? Have the seed suppliers delivered the right quantity, the right variety and on the
time requestedq{Performance)
12) Do you have any suggestion to improve the soybean seed chain?
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Appendix 2. Interview guide for producers
General questions
1) How long have you been working as farmer/manager in the region?
2) How many hectares is your farm?
Specific questions
4) In your opinion, what are the levels of trust between the seed suppliers and farmers? What
are the factors that have led to éise levels? (Trust)
5) Did you have any problems recently with any seedpker? Could this situation be
avoided? (Trust)
5) Have the producers been sharing information with their seed suppliers, such as: (1S)
1 The varieties demanded (before commercialiaaj;
1 The yields that have been achieved in the fields;
1 Possible constrains for payment;
1 Production costs;
1 Best agricultural practices.
6) Have the seed suppliers been sharing information with their customers, such as: (IS)
1 Problems in the production of thseeds;
1 Problems in the quality of the seeds;
1 Constrains in the supply of the varieties;
1 Production costs/best agricultural practices.
7) Which are the inhibitors/enablers of information sharing among the parties? (IS)
8) Do you have any formal/informalestings to plan the supply/demand of soybean seeds?
(Plan)
9) Which are the main challenges to plan the supply/demand of soybean seeds? (Plan)
10) Do you take any mutual decision to improve the costs of the seed chain? (Plan)
11) Have the parties complietdth the agreements of the negotiationgPerformance
12) In general, what are the quality levels of the soybean seeds that have been delivered to
the farmers? Have the seed suppliers delivered the right quantity, the right variety and on the
time requesed? (Performance)
13) Have the producers looked for lcteym relationship with their suppliers?
14) In your opinion, what could be improved in the chain?
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Appendix 3. Interview guide for seed suppliers

General questions
1) Type of Supplier.
2) Which position do you have in the company?
3) What is your age?
4) What is your education level?
5) How long has the organization been in the seed chain?
6) What is the market share of th@ganizatior?
7) Deesyour organizatiorhave any kind of customesegmentation?
Specific questions
8) Are your customers sincere with yoorganizatior? Do they keep the promisékat they
make to i
9) Do you share proprietary information with your customers like:
1 The production costs ofoyr products;
1 Theyieldsackived i n others producer
1 Any strategic changes in your organization.
10) Do you informyour customersn advance of any kind of:
1 Seed quality problems;
1 Supply constraints;
1 Delivery problems.
11) Doyour customersnform you in advance about any kirof:
1 Possible delay in payments
1 Changes in their demand
1 Changes in their delivery schedule
1 The varieties demanded for the next season, before commercialization
12) Do you share any kind of performance metrics wiblar customerssuch as:
1 Operational perbrmance
1 Performance of different inputs
13) Do you have any kind of meetings (formal/informaifh your customersto discuss
supply/demand purposes?
14) Do you defineogetherseed priorities (quantity ashvariety) for the next season?
15) Do you defindoth parties obligations regarding quality, price and payment
agreements? Do you use any kind of contract?
16) Do you look for alternatives ("What if" analysis) for supply/demand changes?
17) Do you make joint decisions on how to improve overall costieffoy of the chain?
18) In general, do you think yowrganizatiorprovide higher quality seedsompared toyour
competitors?
19) Doesyour organizationdeliver seeds on your customers required schedule and quantity?
20) Deesyour organizationprovide a fa price for your products compared to competitors?
21) Hasyour organizatiorhad any problems of over/short of seed stock during the last years?
22) What are the main challenges to improve swybeanseed chain?

s farm.



Table 7- Summary of semétructuredinterviews with agronomists.

Working time in the region 23 15

Number of hectares giving assistance 35.000 24.750

Customers 10 1

Levels of trust Few suppliers that farmers trust Medium

Main problems Quality and late delivery Quality problems

Information sharing Producers Yes, it exists Quitelow
Yields Yes Yields Yes.

Varieties demandedYes
Production costs No

Varieties demanded: not very much

Information sharing Suppliers

Depends on the supplier
Sometimegroducers have bad surprises

No, very little.

Inhibitors/Enablers

No restrictions

Options to buy from different suppliers

Field days new varieties

Depends on the interest

Seed suppliers don't share problems about quality or supply bec:
they don't want to lose the opportunity to makbusiness

Producers side: as soon as it has his demand, he shares

Main challenges plan supply/demand

Bigger problems in verticalized companies

Producers needs tchare demand information in advance

Timing problem Production of seeds vs Producer planning

Varieties that suddenly performs well

Challenges to produce soybean seeds

Climate conditions
Localization of the production areas
Region not suitable produce seeds

High quality
Producer wants cheap seed

Parties omplied with agreement

Producers: pay in advance
Suppliers: quality and delivery problems

Producers comply more
Suppliers fail more: cancel orders

Performance

Last year: good quality

Previous two years: serious problems quality andveey

6-7 out of 10

This year: no quality problems

Improvements in the chain

Suppliers are working more on what the market is demanding

Quality has to improve

Selling system: by hectare instead of kilograms

Quality
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Table 8- Summary of sermtructured irterviews with producers
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Position Farm Manager Producer Producer
Size (ha) 28.882 5.400 25.000
Time working as producer/manager 4 15 17

Trust levels High Very low Relatively low

Make good selection of suppliers. Early
planning, in January

Many problems, no standard among seed
suppliers

Problems with seed supplier

Quality problems, mainly vigour Quality problems

Quality problems

Problems could be avoided

Yes, other suppliers had delivered a goot
seed in the same year

Better quality control discard seeds with no
quality

Could be partially solved. More transparenc
by the supplier side

Information sharing Producer

Sharing plenty of information Yeswith the ones who ask and deserve

Exists some degree of information sharing

Some regdictions, both from seed supplier an
producer, when commercial interest exists

Information sharing Supplier

Yes, 100% Not really

Too late, after seed is received or sowed

Too late

Propose the restitution of what has been pai
or change to other ariety that was not
previously acquired

Inhibitors/Enablers IS

No problems to share any kind of
information, such as yields obtained and

o information
varieties demanded

No restrictions. Suppliers don't look to share th

Generally, no inhibitors

Formal/lInbrmal meetings for supply/demand purposes

Yes, but not directly with the multipliers No, only during negotiations

With the companies that own the materials
(breeding companies)

Seed suppliers that produce with irrigation
consults whib varieties have performed well

Very superficially

Joint planning with seed supplier producing
season (with irrigation)

Challenges to plan supply/demand soybean seeds

Lack of varieties with desired characteristit
(nematode resistance, short cycle and wit

technology htacta) Instability of the varieties

The correct planing of the varieties demanded

Know more about the varieties, in order to
define in advance the volumes needed by et

party

Joint decisiorio reduce costs

No No

Yes. Trying to make partnership with gee
suppliers to produce locally some varieties




Parties complied with agreements

Normally yes, but are still quality issues
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Generally yes. Some issue remains, like wei

Producers, yes of thousand seeds, delivery time and qualit

Seed suppliers: someties cancel orders, change
sieve, want to change the varieties

Problems with germination and vigour

Performance

Quality season 2016/2017 good.

Quality season 2015/2016 gelar.

No serious problems with delivery and
quantity

Main issue: quality, especially vigour

Performance igmproving along the years A 6 out of 10 for the performance.

Quality problems have led to problems in
Late deliveries: serious problem before delivery, changes to other varieties, devoluti
of the product/cash

7, out of 10, for delivery, quality and quantity

Longterm relationship with supplier

Yes

With the ones that are achieving
expectations

No Yes

More about market and price. Quality and
attendance along the years determinates if the
supplier is excluded fra negotiation

Some are looking for lorigrm relationship
with suppliers that hadn't had many problerr

Improvements seed chain

Improve vigour of the seeds

Suppliers need to monitor more the production Align the interest of the producer with
and storage of the seed, producing final produc volumes produced by seed supplier (wim
with higher quality situation)

More representative and reliable database

Less quantity, higher quality using randomized block design

Effectively realized and discloS€U's
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Table9 - Summary of sermstructured interviews with seed suppliers.

Supplier Breeding Company (1) Breeding Company (2) Multiplier (3) Multiplier (4) Retailer (5) Retailer/Multiplier (6)

. Postgraduated . . .
Education Level incompkte Third year completed  Third year completed  Second Year completed Third year completed Postgraduated completed
Position Sales representative Ownership Commercial Manager Commercial Manager Commercial Manager Commercial Manager
Age 33 years 63 years 47 years 47 years 47 years 37 years
Time in Seed Chain 21 years 15 years 15 years 12 years 23 years 10 years

Intacta Ma (5%); No Ma (2530%); Pi (18%); Tc

0, i 0 0, i (59
Market share intacta Ma (30%) Ma (20%) Ma, Pi, To, Ba, Pa (7% (10%); Ba (5%) Ma (9-10%) Ma & Pi (5%)
Customer Segmentation Yes, key account Retailers No per volumtlaa;ococ;gperatlves ¢ No No.
Thinks that there is a Yes, customers are Customers cancel . . .
Customers Trust . . : ) ; Customers are sincere  Customersare not sincere Customers keep commercial agreeme
sincerity between partie: sincere in general orders
No big surprises recentl Not always sincere Commitment to our Consumer is market oriente
customers
Looking for best
opportunities
Information Sharing Supplier
Costs Don't Share.’ company Don't share with .Don t share, costs ar® pont share, cost is a secre Don't share Don't share. Policy of the Company
policy customers irrelevant and relative
Yields achieved Share with customers ~ Share with customers  Share with customers Share with customers Share with customers Share with customers
Strategic Changes Share with customers ~ Share with customers  Share with customers Share with customers Share with customers Share with customers

Reducing cycles of ~ Change of techmlogy
varieties RR to Intacta

Information need to be
everywhere

Yes. Company is very Did not have any quality Did not have recent  Yes. Strict quality control,
strict on this issue problems recently problems with 3 typesof tests

Yes. Test all the seed delivered by

Quality/Delivery/Supply Problems suppliers

Represent multiplier

As soon as know the
problem, communicate to This season: delivery problem. Had
sales team andhen informed the customer
producers

No serious problems
regarding delivery/supply
constrains

Problems have already Works with security
happened Margin




Information Sharing Producers

Possible delay in payments
Only use cash payment:

No problems in paymen Customer has to pay 20'
recently admission fee to block
the order

No. Customer is
No big problems recently ashamed to cancel the
orders

Changes in their demand/Delivery
schedule

Depends

Not always their fault.
Depend on third parties
(banks, trading)

Mostly not.

Customers share with then

Producer pays in advance

Usually yes.

No. Only knows once
payments is not received

Usually yes
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Yes, but no payment problems recent

Yes, but normally doesn't happen. La

year: negotiation in January, custome

were afraid of short of seed supply di
weather conditions

Know what they will need. Cannot
deliver 100% on time, because
producers depend on weather to sow

Yes. Sales representatiy

o Yes, done by sales tean
responsibility

Market research for next season

3to 4 sales forecast pet

Premarket research
year to the company

Not doing yet.

Doesn’t do.
no irrigation sgtem.

Do not have a formal marke
research

Do not have a formal market researc

IS- Performance metrics Share with customers Can't answer

Every Monday sales Not involved in this area
representative receive but are transparent with

Maybe on Bahia. The
rest no

Region is too big

Share with astomers

Transparency Portal

Share with customers

By sales team, with infornha
meetings

Field days: disclose about
varieties, about their
characteristics. Not all

customers go to field days

Share with customers, and so do thel

By sales team, with informal meeting

technical report customers
Field days: not only
marketing, but share
technical knowledge
Meetings for supply/demand Not doing recently Yes

purposes

Market is decreasing as
company doesn't have
technology

At least once a year

Don’' t h a
Field days, to
demonstrate new
varieties.

Have formal meetings

No meetings in headquarter

Informal meetingsvhen
visiting customer

Don't have formal meetings

Informal meetings when visiting
customer



Is done during
negotiation
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Sales team don't have many custome
so they can exchange information an
see the producer's crops

Field days, demonstrate ne\
varieties

Seed priorities

Yes.Sales representative
responsibility. Based or
what customer
demands, with informal
talks.

Sales team: understanc
what the customer is
thinking and adjust
towards his strategy

Aim to start with
retailers. Not doing
with producers

With supplier (Multipiers).
Transform in goals for sale:
team

Yes Yes, but only with internal team

Supply Planning

Plan today what is going
to sell in two years. Few
customers to understanc
their demand. Based
more on daily perceptior
of varieties

Need to visit the
producer, in oder to
understand what he is
thinking. Also used pre
market research

Based on "feeling",
vision, goals and
historical data

Sales team visit customers
check which varieties are  Sales team visit customers and chec
performing well. More basec what is performing well. Based more ¢
on perception of the market. feeling.
No formal reports

Perception of the market
and past demand.

"What if" analysis

Difficult. Company is
verticalized. Cannot be
100% assertive in sale:

forecast

Irrigation plots to
compensate for
increases in demand

Difficult. Cannot replact
varieties with problems

Try to solve together with
producer when problems
arise

Yes. Last year, antecipated negotiatic
asproduction conditions weren't good

Difficult. Lower margin in
years that market is low

Both parties obligations

Only use purchasing

order. Producer pay in Purchasing order, whic

Only using purchasing

Do not use contract. Qy
purchasing order. Prompt Producer sign an order, which is simil

Using contracts with payments, if producer to a contract, as it has the producer's

order, no contracts advance Is similar to a contract producers doesn't pay don't recieve the obligations and some clauses
product
. - . Y ith other - . .
Joint decision to improve costs No es, with other seed No. Individualistic chair No. May be space for that No No

suppliers

Quality

Recently, many
problems. Nowadays,
producing high quality

again

Top 3 in the market, but
not 100% yet on the
quality desired

Most if the time, better
than competition

Works with competent seed
suppliers. Not saying is
better, but deliver high

quality seed

Yes, bettethan competition Excellent seed



Differentiation factor:
PST test. Differentiated
attendance
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Differentiation Factors:
altitude (higher than 1000
meters), Smaller size
compared to competitors

Differentiation factor:
not outsource
production to third
parties.

Differentiation factor: own
fleet. Drivers knows they ar¢
transporting seed

Differentiation: strong
quality control, from
harvesting to storage

Comparing to compéors, some have ¢
higher quality one

Schedule/Quantity

Normally, no schedule
problems

Problems with lack of

Never left an order without
being delivered, but last yea
had to change thearieties
for the first time

No schedule problems

0 . .
90% of delivery FOB 90% compiled with orders

No schedule problems Yes, complying with orders

No problems regarding Most of the time Online system to schedule

Delivery with own fleet Also depends on seed supplier

certain varieties guantity complied with orders delivery
Higherprice, ngt selling  Higher tharaverage o Similar to competition. N
. commodity. Customer pays for Similar to other . e e Competitive on soybean seed, not ol

Price . - o e : Normal price Doesn't exist big differces

Differentiatedproduct, exclusivity of varieties suppliers . corn

. . among competitors

quality and attendance and quality

Both. Trend is to have ,\cﬁl\c/);?;? mrlnoggzrizvti Norr:;!yoc]c)vergzrjgﬁtl)yﬁ.Bad Not 100% accurate, butno  Yes, over supply last season of one
Over/Short Supply short of supply of certair Over Supply PRl Y P ' ' ’ PPy

varieties

sell 85% of what is variety

produced

producer save seed or buy
from others (piracy)

big problems

Challenge$mprovements seed
chain

Higher costs and
investments

Doesn't know if produce
is aiming and has the
condition to pay for

higher seed costs

Producers saving own

seed: difficult to make

predictions and return
on the investments

Market. Everyone trying to
grow, and multipliers may
become competitor

More accurate demand
information by the farmers

More government

suppot Variety with stability

Speed to the market

New technologies
entering toofast in the
market

Negotiation terms, based on hectare:

Too much varieties . .
instead ofkilograms

Releasing the right
varieties for the market




