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Abstract 
 
Finding the right balance between supply and demand is a critical and challengeable activity 
in agribusiness chains (ACs), as these chains have long lead times, perishable products and 
high levels of uncertainty due their dependence on favourable weather conditions. One 
practice that can improve supply and demand balance is supply chain planning, as one of its’ 
objectives consists of making a good future demand forecast. However, to be effective, supply 
chain planning requires high levels of information sharing (IS) among supply chain members, 
which mainly occurs in trusting relationships. Thus, this study aims to investigate whether 
higher levels of trust among SC members have a direct effect on the level of IS and 
subsequently on joint supply chain planning (JSCP), and if JSCP has a positive effect on chain 
performance (CP) on agribusiness chains (ACs). An empirical study was conducted in the 
soybean seed chain in Northeast Brazil, where the research units investigated were soybean 
producers, soybean seed suppliers 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.  
 
Keywords: Agribusiness chains, uncertainty, soybean seed chain, buyer-supplier relationships, 
market dynamism   
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Management summary 
 
Research objective – The purpose of this study is to investigate whether in the soybean seed 
chain higher levels of trust among 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 soybean seed chain 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 producers, were 602 emails were sent to 
respondents. Multiple linear regression was used to analyse the hypothesis. The second part 
had an exploratory-explanatory approach and consisted of semi-structured interviews with 
soybean seed supplier, agronomists and soybean producers. 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 performance. 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 
weather conditions, which affects its’ quality, and production problems related to weather 
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 strong reputation in the 
market, as it may increase the buyer’s trust towards them. Once trusting relationships are 
established, higher levels of IS between parties will occur, which means lower levels of 
uncertainty and better decisions taken, ultimately leading to higher CP. Even though this study 
didn’t find a positive relationship between JSCP and CP, this practice should not be discarded 
in ACs, as chain members involved in this practice may understand better each other’s needs 
and find solutions to optimize the 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%), which may affect the representativeness of the units being 
investigated. Therefore, the generalization of the results should be carefully done. 
 

 

 

 



iv 
 

Table of Content 
 

Abstract.……………………………………………………………………………………………………………………………... ii 

Management Summary……..………………………………………………………………………………………….…… iii 

List of Tables and Figures…………………………………………………………………………………………………… vi 

List of Abbreviations …………………………………………………………………………………………………………. vii 

1. Introduction ............................................................................................................................ 1 

2. Literature Study ...................................................................................................................... 4 

2.1 Trust and supply chain performance ................................................................................. 4 

2.2 Trust and information sharing ........................................................................................... 6 

2.3 Information sharing and joint supply chain planning ....................................................... 8 

2.4 Joint supply chain planning and supply chain performance ............................................. 9 

3. Research design .................................................................................................................... 12 

3.1 Survey with producers ..................................................................................................... 12 

3.1.1 – Sample design ......................................................................................................... 12 

3.1.2 Scale validity and reliability ....................................................................................... 13 

3.2 Semi-structured interviews with agronomists – Sample design ..................................... 13 

3.3 Semi-structured interviews with producers – Sample design ........................................ 14 

3.4 Semi-structured interviews with seed suppliers – Sample Design ................................. 14 

4. Results .................................................................................................................................. 16 

4.1 Results of the survey ....................................................................................................... 16 

4.1.1 Sample Demographics ............................................................................................... 16 

4.1.2 Scale validity and reliability ....................................................................................... 18 

4.1.3 Means ........................................................................................................................ 18 

4.1.4 Hypothesis testing, interviews with producers, agronomists and seed suppliers .... 20 

5. Discussion ............................................................................................................................. 32 

6. Managerial implications ....................................................................................................... 36 

6.1 Managerial implications related to the theoretical framework ..................................... 36 

6.2 Specific suggestions to the soybean seed chain ............................................................. 39 

7. Conclusions and further research ........................................................................................ 41 

8. Limitations ............................................................................................................................ 42 

9. References ............................................................................................................................ 43 



v 
 

10. Appendix ............................................................................................................................. 49 

Appendix 1. Interview guide for agronomists ....................................................................... 49 

Appendix 2. Interview guide for producers........................................................................... 50 

Appendix 3. Interview guide for seed suppliers .................................................................... 51 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



vi 
 

List of Tables 
 

Table 1 – Summary of the seed suppliers which supply the “Matopiba” region…………………... 15  
Table 2 – Sample demographics of the survey among producers……………………………………….. 17 
Table 3 – Cross tabulation between type of supplier over the years and size (hectares)…….. 18 
Table 4 – Construct validity………………………………………………………………………………………………… 19 
Table 5 – Discriminant validity……………………………………………………………………………………………. 20 
Table 6 – Mean, minimum, maximum and standard deviation of each factor…………………..... 20 
Table 7 – Summary of semi-structured interviews with agronomists………………..……………….. 52 
Table 8 – Summary of semi-structured interviews with producers......................................... 53 
Table 9 – Summary of semi-structured interviews with seed suppliers………..…………………….. 55 
Table 10 – Multiple linear regression from the hypothesis of the theoretical framework…… 30 
 

List of Figures 
 
Figure 1 – Soybean seed chain in Central-west of Brazil (Adapted from Filho & Bueno, 2001) 3  
Figure 2 – Theoretical framework based on literature review…………………………………………….. 11 
Figure 3 – Agricultural region in Brazil known as “Matopiba” (Adapted from Miranda, 
2015)……………………………………………………………………………………………………………………………….... 15  
Figure 4 – Timing problem of the soybean seed chain in the states of Maranhão, Piauí, 
Tocantins and Bahia…………………………………………………………………………………………………………… 28 
Figure 5 – Hypothesis testing of theoretical framework and standardized coefficients…….... 30 
Figure 6 – Kraljic’s purchasing portfolio matrix (Adapted from Kraljic, 1983) …………………….. 37 
 

 

 

 

 

 

 

 

 

 

 

 

 

 



vii 
 

List of Abbreviations 

ACs – Agribusiness chains 

ANOVA – Analysis of variance 

CP – Chain performance 

DV – Dependent variable 

IS – Information sharing 

IV – Independent variable 

JSCP – Joint supply chain planning 

SSC – Soybean seed chain 

SME – Small to medium enterprise



1 
 

1. Introduction 

The total production of soybean (Glycine max L.) has reached over 300 million of tons 

worldwide in the 2015/2016 crop season. The biggest producers are the United States of 

America, followed by Brazil and Argentina. The average yield is 2.61 tons/ha, but it can range 

from 0.61 to 3.23 tons/ha, depending on the producer’s investment in genetics, fertilization, 

technology, climate conditions, and so on (Ainsworth, Yendrek, Skoneczka, & Long, 2012; 

USDA, 2017). One of the main requirements to achieve higher yields is the producer’s access 

to quality seeds, once fields with high quality seeds may produce up to 30% more compared 

to low quality ones (Kolchinski, Schuch, & Peske, 2005). By increasing the adoption of good 

agricultural practices and new technologies, such as high quality seeds with genetic potential, 

soybean producers can increase their yields and keep the profitability of the activity, since 

production costs have been raising over the years (Colussi, Weiss, Souza, & Oliveira, 2016). 

The soybean seed chain (SSC) is inserted within the context of agribusiness chain (ACs), which 

present specific characteristics which make their management challengeable and thus 

increases the soybean producer’s uncertainty on whether they will have access to high quality 

seeds. ACs are highly volatile, as they are susceptible to both biological predators (e.g., pests, 

diseases) and adverse weather conditions, which affects directly the supply of agribusiness 

products (Boehlje, Roucan-Kane, & Bröring, 2011). Furthermore, products traded in ACs have 

the characteristics of being perishable, which means that they must be used/consumed before 

deterioration (Hobbs & Young, 2000). Additionally, ACs have products with long lead time 

(time between placing an order and receiving the final product) (Boehlje et al., 2011), which 

complicates production adjustments when demand changes, causing imbalance between 

supply and demand (Taylor & Fearne, 2006). Thus, in the SSC and ACs in general, finding the 

balance between supply and demand is a critical activity if chain members are aiming to 

achieve higher levels of efficiency and effectiveness (Taylor & Fearne, 2006), i.e., higher 

performance.   

One practice that can improve the balance between supply and demand in the SCC and ACs 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 

with its’ suppliers and customers (Zhou & Benton, 2007). Supply chain planning includes 

gathering customer requirements, verifying the organization available resources and then 

acting to fulfil any gaps between customers’ requirement and the current resources (Supply 

Chain Council, 2012). Therefore, 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 direct impact on supply 

chain planning, as supply chains become more demand-driven instead of forecast driven 
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(Christopher & Lee, 2004). The earlier the buyer share information with its’ suppliers, the 

earlier the latter can transform that information in internal production plans. At the same 

time, the buyer needs to know in advance about any kind of problems coming from the 

supplier side, as the former can use the information to adjust his internal planning activities 

(Whipple, Frankel, & Daugherthy, 2002). However, the information shared among 

organizations can only be fully leveraged through collaboration among them (Barratt, 2004), 

i.e., when practices like joint supply chain planning are applied in the chain.   

Among different factors that influence the level of IS among organizations, trust has been 

widely discussed in the literature as one of its’ precursors. Trust creates an open and honest 

environment for information sharing between parties (Zaheer, McEvily, & Perrone, 1998), as 

information is perceived as a source of power and competitive advantage, implying that 

managers or individual may not be willing to share information (Fawcett, Osterhaus, Magnan, 

Brau, & McCarter, 2007) unless they trust on supply chain members (Cai, Jun, & Yang, 2010; 

Wu, Chuang, & Hsu, 2014). Additionally, trust 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).  

Considering the previous discussion, it could be stated that, in the context of the SSC, these 

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

and related to supply chain performance. If there is mutual trust among chain members, it will 

be expected higher levels of IS among them, which will decrease the uncertainty faced by its’ 

members. Additionally, if soybean producers share in advance with soybean seed suppliers 

the varieties that they are planning to sow in the next season, the latter can use that 

information to adjust his planning production. With higher levels of IS and subsequently joint 

supply chain planning, supply chain benefits can be expected, such as the availability of the 

right varieties for the soybean producer, lower inventories for the soybean seed suppliers, 

higher seed quality, among others. 

Thus, considering that little research has been conducted on trust and its possible benefits on 

agribusiness chains (Boniface, 2012), the importance of information sharing within supply 

chains (Paulraj & Chen, 2007) and the need to plan correctly agri-food chains  (Taylor & Fearne, 

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

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

producers) have an impact on the levels of information sharing among them and subsequently 

on joint supply chain planning (JSCP), and whether JSCP has an effect on chain performance 

(CP) on the soybean seed chain. Therefore, the main research question is “Do higher levels of 

trust among supply chain members triggers information sharing and subsequently joint supply 
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chain planning, and does JSCP has an effect on chain performance on the soybean seed chain? 

Additionally, other relationships were verified, including the impact of trust on CP, the impact 

of IS on CP and the impact of trust on JSCP. 

To answer the main research question, an empirical research was conducted in the soybean 

seed chain in Northeast Brazil, where the research units investigated were soybean seed 

suppliers, soybean producers and agronomists. Figure 1 illustrates the soybean seed chain 

studied, where the producers acquire their seeds from breeding companies, suppliers or 

agricultural retailers.  

 

Figure 1 – Soybean seed chain in Central-west of Brazil (Adapted from Filho & Bueno, 2001). 
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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 has confidence in an exchange partner’s reliability and integrity”. The first factor 

underlying trust, reliability, is the extent to which one party can rely that the word or written 

statement of the exchange partner is credible, i.e., believable (Doney & Cannon, 1997). The 

second aspect, integrity, is the extent to which one party can rely that the other is actually 

interested in the former best interests, which includes aspects such as benevolence, honesty 

and fairness (Doney & Cannon, 1997; Morgan & Hunt, 1994). Trust between organizations 

only exists whenever behaviour uncertainty is present, i.e., when is not possible to know 

precisely the actions of the exchange partner, who can act opportunistically (Zaheer et 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 mechanism for small to medium enterprises (SME), as 

they may not have the resources to elaborate and enforce extensive contracts under 

uncertainty (Gaur, Mukherjee, Gaur, & Schmid, 2011). Different factors influences the level of 

trust between organizations, such as the degree of uncertainty (Gaur et al., 2011; Kwon & Suh, 

2004), the exchange partner’s reputation (Batt, 2003; Kwon & Suh, 2004), shared values 

(Morgan & Hunt, 1994), the frequency of interaction (Gulati, 1995), the culture that the 

organizations are embedded (Schoorman, Mayer, & Davis, 2007) and the institutional 

environment (Dyer & Chu, 2000; Cai et al., 2010). Being an emerging country, Brazil faces 

lower levels of institutional stability compared to developed countries (Marquis & Raynard, 

2015), thus trust is an important factor to ensure coordination between exchange parties, 

reducing the dependence on formal mechanisms (e.g., contracts) and thus transaction costs.   

Some authors suggest that trust occurs at two levels, which are at the individual level 

(interpersonal) and the organization level (inter-organizational) (Doney & Cannon, 1997; 

Zaheer et al., 1998). Others have only focused on the latter one (Batt, 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 inter-organizational trust is the level of 

trust of a purchaser manager on the supplier firm. Even if the former level of trust is relevant, 

this research will only focus on inter-organization trust. The main reason for this decision is 

that inter-organizational trust has a higher impact on positive outcomes in transactions. For 

example, future repurchase intentions from the buyer and higher supplier performance are 

associated with inter-organizational trust, and not to interpersonal trust (Doney & Cannon, 

1997; Zaheer et al., 1998).  
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Some of the benefits derived from mutual organization trust are lower levels of uncertainty 

for decision-making (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 chain performance (Panayides & Lun, 2009), higher levels of 

supplier responsiveness (Handfield & Bechtel, 2002) and increase level of innovation within 

the chain (Panayides & Lun, 2009).  

In an empirical study with manufacturing firms, Zaheer et al. (1998) have demonstrated that 

higher levels of inter-organizational trust are associated with higher level of supplier 

performance, such as timeliness of delivery and product quality. Panayides and 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 reduction and conformance to 

specification (i.e., quality).  

There are several reasons that can explain these results. First, in the presence of mutual trust, 

functional-conflicts (considering that conflicts exist in relational exchanges, functional-conflict 

refers to disputes that are solved in an amicable way) and cooperation will take place, which 

means achieving mutual goals (Morgan & Hunt, 1994). Trust can also foster information 

sharing (Cai et al., 2010; Li & Lin, 2006), which decreases the levels of uncertainty faced by 

organization (Fawcett et al., 2007; Morgan & Hunt, 1994). Lower levels of uncertainty enable 

organizations to make better decisions (Christopher & Lee, 2004), which in turn increase firm 

performance (Fredrickson, 1984). At the same 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 long-term relationship orientation (i.e., trust, 

commitment, satisfaction and loyalty) and supply chain benefits within agribusiness chains 

(Boniface, 2012). Trust is often absent within ACs due their member’s short-term orientation 

and adversarial nature, as these chains are mainly characterized by spot-market 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 attributes. In this study, Jie et al. 

(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 supports this result, 

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).   
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Considering the previous discussion, the following hypothesis is stated:  

H1: There is a positive relationship between inter-organizational trust and supply chain 

performance (supply reliability, lower costs, increased flexibility and efficient use of assets).  

2.2 Trust and information sharing 

Prajogo and Olhager (2012) define information sharing as the willingness to exchange not only 

transactional data, but also critical information towards the supply chain partner. Rai, 

Patnayakuni and Seth (2006) stated that three kinds of information can be shared between 

supply chain members, namely operational (1), tactical (2) and strategic (3). Operational 

information sharing (1) is concerned with day-to-day operations of the supply chain, including 

information like order status, inventory level and delivery schedule (Chandra, Grabis, & 

Tumanyan, 2007). Tactical information sharing (2) is related to supply chain decision-making 

associated with a timeframe of 3 months to 2 years, including information like demand 

forecast, performance metrics (e.g., costs of goods sold, quality levels) and production 

information (Huang, Lau, & Mak, 2003). Finally, strategic information sharing (3) is associated 

with decision-making levels of long-term timeframes, i.e., more than 2 years (Chandra et al., 

2007). It includes information 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 and producers, the three 

types of information may be valuable for both parties to improve their decision-making 

process due decreased uncertainty, hence all of them are operationalized in this research. 

Different studies have emphasized the importance of information sharing in supply chain 

management. Two elements play an essential role to enable information sharing among 

supply chain members, namely willingness and connectivity. Willingness is the degree to 

which supply chain members are willing to share private information among them (Fawcett et 

al., 2007). The exchange of information between parties involves risks, since one of the parties 

may use the information only for its’ own self-interest or to prejudice the other party (Dyer & 

Chu, 2003; Fawcett, Magnan, & Mccarter, 2008; Klein & Rai, 2009), thus mutual trust between 

chain members is needed to permit the flow of critical information (Fawcett et al., 2007). The 

second element, connectivity, refers to information technologies (IT) that enable information 

sharing. This aspect is not a major barrier for information sharing anymore, as the internet 

and other IT technologies have surpass most of the connectivity barriers (Fawcett 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). 
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To ensure that organizations obtain the benefits of information sharing, the information 

shared needs to have quality (Li & Lin, 2006; Zhou & 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 can 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 effect (Lee, 

So, & Tang, 2000; Yu, Yan, & Cheng, 2001). At the same time, whenever information is shared 

timely and accurately, organizations can outsource more and focus 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 demand forecast (Lee, 2002; Zhou & Benton, 2007) 

There are some factors that enable IS between organizations. First, mutual trust between 

parties is required (Dyer & 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., share private 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 confidence (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) have found 

that whenever trust is absent in an exchange relationship, sharing valuable information will 

not occur. This happens because “viewed as power, information is tightly controlled, 

especially in the absence of trusting relationships” (Fawcett et al., 2007). Li and Lin (2006) 

obtained similar results in a study with manufacturing companies at the US. According to the 

authors, to establish high levels of information sharing between exchange partners, “an 

effective inter-organizational relationship (trust, commitment and shared vision) is a must”. 

These studies are further supported by Cai et al. (2010) and Wu et al. (2014), whom have 

demonstrated that trust enhances IS, as the former increases the confidence among chain 

members that opportunistic behaviour will not occur, i.e., that the party which receives the 

information will use it appropriately and not only to its’ own self-interest. 

Little research was found linking trust and information sharing on agribusiness supply chain. 

Jraisat, Gotsi and Bourlakis (2013) have empirically demonstrated the importance of trust 

(embedded in the concept of commitment) to enhance IS between producers of perishable 
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products (grapes and cucumbers) and traders (exporters) in Jordania. However, as the study 

used qualitative methods, the authors urged for new studies using quantitative methods to 

gain more validity on the results.  

Considering the discussion above, it can be expected that whenever seed suppliers and 

producers trust each other, they will exchange not only operational, but tactical and strategic 

information. Formally stated: 

H2: There is a positive relationship between the level of trust among chain members and the 

level of information sharing in the supply chain. 

2.3 Information sharing and joint supply chain planning 

According to the Supply Chain Council, supply chain planning can be described as “the 

planning activities associated with operation a supply chain” Therefore, supply chain planning 

requires gathering information from customers and associate them with the organization 

current resources, to develop actions that best meet sourcing, production and delivery 

requirements (Lockamy & McCormack, 2004; Supply Chain Council, 2012). Thus, organizations 

that are involved in joint chain planning may expect higher degree of chain success (Lambert 

& Cooper, 2000). 

Supply chain planning has two main objectives. The first one is to make a good prediction of 

the customer future demand and the second one regards the coordination of different 

functions of the organization with its suppliers and customers (Zhou & Benton, 2007). 

Companies that are engaged in joint supply chain planning may achieve several benefits, such 

as lower inventory, shorten new product development cycles and higher average profits (Lee 

& Whang, 2001).  

According to Lockamy and McCormack (2004), there are seven 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 research project, the planning decisions made by both 

producers and seed suppliers will be limited to the varieties demanded by the producers, the 

quantity required, the delivery date, “what-if” analysis for supply/demand changes and 

improvements on supply chain costs, which are included in demand management, balancing 

change, distribution management and production planning and scheduling decisions 

(Lockamy & McCormack, 2004). These variables are focused on short to medium term joint 

planning decisions (e.g., up to two years), which are the most critical to find the right balance 

between supply and demand of soybean seeds. For example, it is crucial that seed suppliers 

know in advance the varieties that the producers are planning to sow the following year and 

whether the producers are planning to save their own seed. 
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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 shortage (Barratt, 2004). Therefore, sharing quality information (i.e., accurate, credible 

and adequate) can have a direct impact on planning purposes, as supply chains can become 

more demand-driven instead of forecast driven (Christopher & 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 study 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, just-in-time production and delivery practices. This result is supported by a 

study with companies that are active on reverse logistics, where information sharing have a 

significant impact in supply chain collaboration, which includes practices such as collaborative 

planning, forecasting and replenishment (CPFR) (Olorunniwo & 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 integrated with 

international traders or partner up with buyers, with the aim of accessing demand 

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 (farmers), cooperatives and a supermarket. Within this study, the 

author has demonstrated that the members of this SC shared information like stock, capacity, 

supply, points-of-sale data, crop production and scheduling data, which were used to 

collaborative forecast planning, crop production planning and supply and transportation 

planning. 

The foregoing discussion leads to the following hypothesis: 

H3: There is a positive relationship between information sharing and joint supply 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 between members of the supply chain (Lambert & Cooper, 2000; 

Mentzer et al., 2001). This mean that delivering products reliably and with quality is 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 



10 
 

benefit from the features of vertical integration (e.g., quality, control and planning) while still 

act as single entities (Prajogo, Chowdhury, Yeung, & Cheng, 2012). 

Supply chains members that collaborate1 with 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 parties 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 significant 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 industries, Petersen, Ragatz and Monczka (2005) 

have empirically demonstrated that collaborative planning (in this study, operationalized as 

eight different variables) increases supplier performance on quality aspects, responsiveness 

and on-time delivery. The activities included in collaborative planning were supplier 

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 cooperation (among other variables, joint planning 

decisions) have a positive impact on collaborative advantage, which means inter-firm 

competitive advantage. Collaborative advantage encompasses higher quality, flexibility, 

process efficiency, business synergy and innovation. Within the seed chain, collaborative 

advantage may achieve costs reduction and lower inventory levels (process efficiency), 

adaptation to farmer’s demand changes (flexibility) and higher seed quality (quality).  

Collaboration within the agribusiness sector 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., quality 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 

                                                 
1In 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, followed by coordination and then 
collaboration (Moharana, Murty, Senapati, & Khuntia, 2012). Therefore, in this study, joint supply chain planning would correspond 
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 performance, such as 

higher sales, improved shipping performance and inventory turns, increased customer base 

and reduced freight rates.  

One of the major challenges to plan agri-food chains is their characteristic of having long lead 

times, complicating the process to find the right supply and demand balance (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 conditions. Therefore, if producers and seed suppliers are involved in 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 between joint supply chain planning and supply chain 

performance. 

Within this study, the performance attributes chosen will be four out of the five proposed by 

the Supply Chain Council, namely reliability, agility, costs and assets (Supply Chain Council, 

2012). Responsiveness (the fifth attribute) was excluded, as the 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 

doesn’t seem to be a key aspect regarding the performance of this specific chain.  

Concerning the first attribute, reliability, metrics such as on-time delivery, the right quantity 

and the right quality will be applied. For the second one (agility), flexibility will be 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 Figure 2. 

 

Figure 2 – Theoretical framework based on literature review. 
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3. Research design 

The empirical research consisted of four parts, namely a survey with producers, interviews 

with seed suppliers, interviews with producers and interviews with agronomists. The first part 

of the empirical research (survey with producers) had an exploratory approach, aiming to test 

the hypothesis of the theoretical framework, whilst the remaining parts had an exploratory-

explanatory approach, i.e., intending to find the levels of the factors (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 interviews. The 

decision to take a dyad approach (gathering data from both seed suppliers and producers) 

was due a recent study that has demonstrated different perceptions among supply chain 

members on relationship quality aspects (e.g., trust, commitment) (Odongo et al., 2016).  

The procedures to select the sample from each part of the study are explained bellow. 

3.1 Survey with producers  

3.1.1 – Sample design 

To collect empirical data from the producers, an online survey was used as instrument. The 

region chosen to collect empirical data is known as “Matopiba”, which embraces the Brazilian 

states of Maranhão, Tocantins, Piauí and Bahia. The region is recognized as being one of the 

last agricultural frontier of Brazil and represents more than 10% of Brazilian soybean 

production (Companhia Nacional do Abastecimento, 2016; Mingoti, Brasco, Holler, Lovisi, & 

Spadotto, 2014). Additionally, the region is presenting higher yields throughout the years due 

intense use of technologies and good agricultural practices (Mingoti et al., 2014), thus 

representing a favourable sample of soybean producers.  

Before sending the questionnaire to the producers, a pilot-test with four producers was 

conducted, with the aim to ensure that all respondents could understand the questions, the 

instructions and to verity the average time it took to be filled (Taylor-Powell & Hermann, 

2000). Three institutions were contacted as a mean of getting the e-mail from the producers. 

The first one was the Syndicate of the Rural Producers of Maranhão, the second one Aprosoja 

Piauí 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 Maranhão, Piauí and Bahia states, 

respectively. The emails with the questionnaire were sent three times, being the first one on 

January 19th, the second on January 24th and the last one on February 8th, 2017.  

The survey consisted of two parts. The first part contained nominal and ratio variables, 

(Kumar, 2011) including general characteristics of the respondents, like who was filling the 

survey, the age, the education level, which state the farm(s) were located, the size of the farms 
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(hectares), the main supplier over the years (e.g., breeding company, multiplier, retailer or 

saved seeds) and the number of seed suppliers that the organization purchased in the last 

year. The second part consisted of a 5-point Likert scale with end points of “strongly disagree” 

to “strongly agree”, aiming to measure the levels of trust, information sharing, joint supply 

chain planning 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), Kwon and 

Suh (2004), Peng (2011) and Wu et al. (2014) were adapted. The construct information sharing 

was adapted from the studies of Cai et al. (2010), Fawcett et al. (2007) and Wu et al. (2014). 

Joint supply chain planning was measured using literature of Lockamy and McCormack (2004), 

Nyaga, Whipple and Lynch (2010), Petersen et al. (2005) and Zhou & Benton (2007). To 

measure chain performance, previous studies of Gunasekaran, Patel and Tirtiroglu (2001), 

Prahinsky and Benton (2004) and Petersen et al. (2005) were 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 sharing, joint supply chain 

planning and performance). A variable was loaded to a factor if its’ item loading was higher 

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 of the average variance extracted (AVE) of each factor should be higher than 

its’ correlation with the other factors. Reliability was determined using Cronbach’s α, which, 

according to Chin (1998), should be higher than 0.7. Furthermore, a second approach to 

reliability was used, which is composite reliability. Per Hair, Anderson, Tatham and Black 

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

3.2 Semi-structured interviews with agronomists – Sample design 

Two interviews with agronomists were conducted. In order to find the research units, 

snowball sampling was used (Kumar, 2011). The first agronomist was selected based on the 

researcher previous knowledge of 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 chain (SSC). 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 have more than one client. 
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Semi-structured interviews were conducted, recorded and transcribed. Besides similar 

questions from the survey, the interviews contained questions like if there were any 

inhibitors/enablers of IS between the parties, challenges to plan SSC and suggestions for chain 

improvement. The interview guide is illustrated at page 49 in the appendix.  

3.3 Semi-structured interviews with producers – Sample design 

Three interviews were held with producers, using snowball sampling to select the research 

units (Kumar, 2011). The producers were indicated by the seed suppliers and agronomists, 

and the criteria to select the research units were producers with long term experience in the 

region.  

Semi-structured interviews were conducted, recorded and transcribed. The content of the 

interview was similar compared to the one used for the agronomists. Three questions were 

added, being two related to the factor joints supply chain planning and the third regarding 

whether they were looking for long-term relationship with their seed suppliers. The interview 

guide used with the producers is demonstrated at page 50 in the appendix.  

3.4 Semi-structured interviews with seed suppliers – Sample Design 

Six seed suppliers were interviewed, being two breeding companies (from now one, referred 

as seed suppliers 1 and 2), two multipliers (from now one, referred as seed suppliers 3 and 4) 

and two retailers (from now one, referred as seed suppliers 5 and 6) (See figure 1 in page 3). 

As a matter of time, resources and distance, the method used was quota sampling (Kumar, 

2011), where the research units were located around the city of Balsas, Maranhão.  

The procedure to select the research units was as follow. First, the Ministry of Agriculture, 

Livestock and Supply was contacted, and it has provided a list with the organizations that are 

registered to sell soybean seeds in the market and which are located within the states of 

Maranhão, Piauí, Tocantins and Bahia. Next, all the research units that are commercially 

involved in the region of Balsas were contacted via e-mail or telephone. The firsts ones to 

answer and which had availability during the period of January 23th to February 1st were used 

as research units. The summary of the research units discovered is illustrates at Table 1. 

Figure 3 illustrates the “Matopiba” region. The producers from Maranhão, Piauí, Tocantins e 

Bahia acquired their seeds mainly from the seed suppliers located at Tocantins and Bahia, 

where the latter has the highest seed production from all four states. This state is a region 

with high altitudes (over 1,000 meters in some places), which makes it a favourable to produce 

and storage soybean seeds due low temperatures during evenings. The two remaining states, 

Maranhão and Piauí, have small soybean seed production capacity. The remaining of the seed 

supplied to “Matopiba” comes from 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 a particular 

characteristic of producing the seed during off-season (between May and September), using 

irrigation systems, whilst the remaining ones produce mainly during the normal season 

(between October and April), without irrigation, and store them until delivery time 

(September to November).  

Semi-structured 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 

questions were adapted and few others added, like if they had problems of short or excess of 

soybean seed during the last years and suggestions to improve the chain. The interview guide 

with the seed suppliers is demonstrated at page 51 in the appendix. 

Table 1 – Summary of the seed suppliers which supply the “Matopiba” region.  

State Type of Supplier Nº of Suppliers 

Maranhão Breeding Company 1 

Maranhão (Balsas) Retailer 8 

Piauí Multiplier 1 

Piauí Breeding Company 1 

Bahia Multiplier 8 

Tocantins Multiplier 4 

Other states Breeding Company 4 
 

 

Figure 3 – Agricultural region in Brazil known as “Matopiba” (Adapted from Miranda, 2015). 
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4. Results 

4.1 Results of the survey 

4.1.1 Sample Demographics 

The lists provided by the associations indicated 602 possible respondents, representing 

producers from Maranhão, Piauí and Bahia. The survey was sent to the respondents by e-mail 

and in total 50 responses were gathered, from which two had to be discarded due invalided 

responses. Therefore, in total 48 responses were used, which represents 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 harvesting time and therefore the 

producers were more busy than usual. Additionally, the average time taken to fill the survey 

was longer than the pilot tests (18.2 minutes against 12 minutes), which may have discouraged 

the respondents to fill the survey, as there was 72% of incomplete responses. Table 2 depicts 

the sample demographics. 

The survey was directed towards 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 operations of the farms, like dividing work among employees, monitoring operational 

performance and crops (mainly for pests reasons) and the receipt of agricultural inputs, such 

as soybean seeds. Additionally, they usually visit the fields with seed suppliers and other 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 not directly involved in the field operations, 

but are normally in charge of controlling the shipments received and monitoring the seed 

quality, after the seed is received at the farm. Furthermore, they have access to the yields 

achieved in the farm, the varieties sowed and sometimes to the producer’s plan of future 

crops. Hence, they were also considered in the analysis. 

The average age of the respondents was 40.8 and the average size of the properties was 

6,178.70 hectares, which reflects the characteristic of the region of having both familiar and 

business farms (Mingoti et al., 2014). It 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, as most of the 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 commercialize. The second main supplier are the retailers 
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(20.8%), which have smaller scale producers as their main customers (less than 1,000 

hectares).  

Table 2 – Sample demographics of the survey among producers. 

Characteristic Frequency Percent 

Position     

Rural producer/Owner 33 68.8 

Agronomist 6 12.5 

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 year incomplete/completed 3 6.3 

Second year incomplete/completed 6 12.5 

Third year incomplete/completed 28 58.3 

Post-graduation incomplete/completed 11 22.9 

Size (ha)     

≤ 1,000 13 27.1 

> 1,000 ≤ 5,000 19 39.6 

> 5,000 ≤ 10,000 9 18.8 

> 10,000 7 14.6 

State     

Maranhão  32 66.7 

Piauí 11 22.9 

Bahia 5 10.4 

Number of Suppliers (season 2016/2017)     

0 2 4.2 

1 5 10.4 

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 single 
category the respondents that have either completed or not their 
degree 
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The Chi-Square test on ‘main supplier over the years’ and ‘size’ (which were classified in four 

categories) was significant (p < 0.01), indicating that larger producers purchase more from 

multipliers compared retailers, whilst smaller ones have the trend to buy from retailers. 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, thus n=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 ≤ 5,000 1 16 1 
> 5,000 ≤ 10,000 1 7 1 
> 10,000 0 7 0 

 

4.1.2 Scale validity and reliability 

As indicated in Table 4, the item loadings of the variables ranged from 0.41 to 0.91, providing 

construct validity (Stevens, 2012). Five variables had to be excluded, either because the factor 

loading was lower than recommended or because they were loading for more than one factor. 

The variables SCHEDULE and OBLIGATIONS were reallocated from the factor joint supply chain 

planning to the factor information sharing. Even though it contradicts the current literature, 

these two variables are indeed related to the exchange of information between the parties, 

and thus it isn’t a major problem. The same occurred with the variable PROMISES, which was 

initially considered as one dimension of the factor trust and was reallocated to the factor 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.    

Cronbach’s α ranged from 0.72 to 0.87 and composite reliability 0.73 to 0.81, granting 

reliability (Chin, 1998; Hair et al., 1998). Table 5 indicates the square roots of the AVE from 

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

higher than the correlation with the other factors, which indicates discriminant validity 

(Fornell & Larcker, 1981).   

4.1.3 Means 

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

and the factor joint supply chain planning the lowest (2.73). The former indicates that the 

producers have a positive perception towards their main seed supplier, even though their 

opinion  is  more  to  “neutral”  (3)  than to “agree” (4). The main factors that had led to these  
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Table 4 – Construct validity. 

Factor Variables 
Item 

Loading 
Chrombach's 

α 
Compositive 

Reliability 

Trust My major seed supplier is sincere with my organization (SIN) 0.898 0.79 0.737 

 My major seed supplier is credible (CRE) 0.595   

 My major seed supplier considers my organization welfare when making important 
decisions (ORGWELFARE) 

0.569   

 It is necessary to be cautious with my major seed supplier *      

Information Sharing 
Accurate and credible proprietary information is shared with my major seed supplier, 
such as: (INFPRODUCER) 

0.652 0.806 0.741 

 a: the varieties and quantity demanded for the next crop (Before commercialization)    

 b: the yields (kg/ha) of the varieties that were previously commercialized    

 c: possible financial constrains for payments    

 In general, my major seed supplier and my organization share information frequently 
with each other (INFGEN) 

0.651   

 We define schedules and reschedules for delivery** (SCHEDULE) 0.641   

 We define both parties’ obligations regarding quality, price and payment agreements** 
(OBLIGATIONS) 

0.591   

 My major seed supplier keeps my organization informed about any event that might 
affect my business, such as: (INFSUPPLIER) 

0.479   

 a. seed quality problems;    

 b. supply constrains;    

 c. delivery problems;    

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

*    

 a. possible delay in payment    

 b. changes in our demand    

 c. changes in delivery schedule    

 My major seed supplier and my organization share performance metrics with each other, 
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 
Planning 

We have formal/informal meetings to define seeds priorities (quantity and variety) for 
the next season (MEETINGPRIO) 

0.883 0.861 0.815 

 We have formal/informal meetings to discuss supply/demand purposes (MEETINGSD)  0.855   

 We make joint decisions on how to improve overall cost efficiency of the chain 
(DECISIONCOSTS) 

0.648   

 Look for alternatives ("What if" analysis) for supply/demand changes (ALTERNATIVESSP) 0.471   

  We solve problems together when they arise *      

Chain Performance My major seed supplier delivers the right quantity requested (RIGHTQUANT) 0.894 0.853 0.775 

 My major seed supplier acts responsibly to changes in demand (RESPONSDEMAND) 0.651   

 My major seed supplier keeps the promises that it makes to my firm*** (PROMISES) 0.649   

 My major seed supplier provides high quality seeds (vigour and germination) (QUALITY) 0.554   

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

0.406   

 My major seed suppliers deliver seeds on the required schedule *     

*Variable did not fulfil the requirement for construct validity      

**Variables were previously considered as joint supply chain planning    

***Variable was previously considered as trust    
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Table 5 – Discriminant validity. 

Factor Trust Information sharing 
Joint Supply 

chain planning 
Chain performance 

Trust 0.703    

Information sharing 0.535 0.606   

Joint Supply chain planning 0.409 0.532 0.734  

Chain performance 0.673 0.559 0.311 0.651 

 

levels were 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 region, which hinders 

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 if there is 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. 

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

Table 6 – 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 

Joint Supply Chain Planning 2.73 1.00 5.00 1.09 

Chain Performance 3.41 1.60 5.00 0.85 

 

4.1.4 Hypothesis testing, interviews with producers, agronomists and seed suppliers 

Multiple linear regression was used to test hypothesis 1 to 4. For each regression, the control 

variables used were age, education level and size of the farm. As the agronomists could have 

a different opinion from the producers, the regressions were run twice. The first time was with 

all research units (n=48), and the second one the agronomists 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 the research units of the survey.  

The summary of the interviews with the agronomists, producers and seed suppliers are found 

in Table 7, 8 and 9, respectively, in the appendix. 
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Findings related to hypothesis 1 

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

was supported, as the p-value was lower than 0.05. As indicated in table 10, the factor trust 

accounts for 47.7% of the variance on the factor chain performance. This result is supported 

by the interviews with the producers. As was stated by one farmer “I think it (the level of trust 

between producers and seed suppliers) is high. The ones (seed suppliers) that supply for us is 

high […] in the last year, I think the quality was good […] they have delivered the right quantity 

[…] and we didn’t have many problems with delivery”. The other two farmers, which 

considered the levels of trust on the seed suppliers “very low” and “relatively low” have 

reported performance problems with their seed suppliers. According to one producer 

“Historically speaking over the last five years, the quality problems have led to difficulties on 

delivery, on changes in varieties, devolution of the product or money”. The hypothesis is 

further supported by the opinion of the agronomists, as one has stated “I think that the level 

of trust between the parties is medium, mainly due problems that happened during last two 

seasons, as the quality problems were serious”. Therefore, this statement indicates a 

relationship between trust and performance (i.e., in this case, quality), where lower levels of 

trust are related with poor performance. 

Regarding the opinion of the seed suppliers, it was not possible to find a direct relationship 

between trust and chain performance. Seed suppliers 1 and 2 (breeding companies) both 

reported that there was a sincerity between the parties, however the former reported serious 

quality problems in the last years, whereas the latter declared that his company was in “the 

top 3 of the market” regarding quality and normally complied with the orders.  

Within the multipliers (seed supplier 3 and 4), seed supplier 3 reported that “[…] they 

(producers) are not always sincere […] yes, most of the time we deliver (higher quality seed 

compared to competitors) […] we didn’t have problems with delivery […] regarding the 

quantity, most of the time we have complied with the orders of our customers”, whereas seed 

supplier 4 stated that “Yes (customers are sincere with you) […] in general they (producers) 

do (keep the promises to the organization) […] yes (provide seeds with higher quality 

compared to competitors), for two reasons […] we are in a privilege place to produce […] and 

we are quite small compared to other competitors”.  

Looking at the retailers, it was also not possible to find a direct relationship between trust and 

CP. As was stated by seed supplier 5 “He (producer) can promise many things, but when it 

comes to the deal he will goes to the best opportunity that he has […] so I don’t think they 

(producers) are 100% sincere […] so far we have looked to find a competent seed supplier […] 

we have been working with company Y for more than 12 years, with company X more than 6 

[…] I am not saying that it (seed quality) is better compared to the competitors, but it has good 
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quality […] 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 delivered”. Seed supplier 6 

has declared that “[…] Commercially, yes (producers keep the promises to the organization) 

[...] I think we provide an excellent seed […] but some suppliers provide seeds with higher 

quality compared to ours […] in general we comply with 90% of our orders”. 

Therefore, it seems that the relationship between trust and CP is more relevant for the 

producers compared to the seed suppliers. For the latter, other aspects appear to be 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 place, the quality 

control applied, the size of the seed supplier, the decision to outsource the field production 

to producers (some producers sell their production to breeding company and multipliers, with 

a price premium, and they are known as “cooperative”). Nevertheless, the opinion of the seed 

suppliers regarding the levels of trust among the parties seems to converge in a direct 

comparison with the results of the survey. A comparison of the means would be 3.33 (4 out 

of 6 seed suppliers reported that trust exist in the relationship) for the seed suppliers (66% 

out of 5, using the same scale) against 3.43 for the producers.  

Findings related to hypothesis 2 

Hypothesis 2 stated that there is a positive relationship between trust and information sharing 

and it was supported, as p-value is lower than 0.05. The factor trust accounts for 32.0% of the 

variance found on IS. The control variable age had a significant impact on this hypothesis 

(p=0.012), whereas age had a negative impact on IS (β=-0.326). A possible explanation for this 

unexpected relationship is that the older the producer is, the less he/she will be involved in 

the activity, since farming is mainly a familiar activity where the successors (e.g., descendent) 

take control over the business when their parents are getting older. Thus, the successors 

would be more involved in sharing information with seed suppliers compared to their parents. 

The interviews with the producers reinforce the positive relationship found in hypothesis 2. 

As stated by one producer with high level of trust on his seed suppliers “[…] we have been 

sharing a lot of information with them […] they share 100% of this type of information (quality 

and delivery problems, supply constrains)”. The producers who reported lower levels of trust 

said that “[…] in general exists some degree of information sharing […] they (seed suppliers) 

are sharing the information about their problems belatedly, making it difficult to find any kind 

of solution” and “[…] with some of them yes (share information), others not […] some of them 

I don’t share because the partnership is not good, so they don’t deserve it […] they (seed 

suppliers) tell lately (about quality problems), after you have sowed or received the seed”. The 

opinion of the agronomists also supports this hypothesis, as was declared by one of them “I 

think that the level of trust between the parties is medium […] the level of information sharing 
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is quite low […] the seed suppliers don’t share information about quality or supply problems, 

as they might lose the opportunity to make business or need to buy from other party to 

comply with the negotiation”.  

The opinion of the producers and the agronomist seems to converge regarding that are no 

restrictions for the producers to share information. On the other hand, regarding the supplier 

side, mutual trust between the parties may be related to higher levels of IS, once the disclose 

of quality or supply problems could lead to negotiation failures. As one agronomist stated “[…] 

they sell the information that will not harm their businesses”. Analysing the results of the 

survey, the mean of the information shared by the producers (INFPRODUCER, forecast of the 

varieties demanded, yields achieved and constraints on payment) is 3.66, whereas the mean 

of the information shared by the supplier (INFSUPPLIER, share in advance any kind of quality 

or delivery problem and supply constrains) is 2.88, which differ statistically from each other (p 

< 0.000). 

It was only possible to find a positive relationship between trust and IS for the seed suppliers 

on some of the variables. Seed supplier 3 and 5, which declared that customers were not 

always sincere (lower levels of trust between parties), reported that producers didn’t inform 

in advance about payment problems, and seed supplier 3 said that most of the times the 

producers didn’t inform in advance about their changes in demand.    

Related to the other variables regarding IS, the opinion among the seed suppliers are 

homogeneous in some aspects. The six seed suppliers interviewed don’t share production 

costs with the producers, as they reported this variable as “[…] cost is like a secret that we 

need to keep, because we are involved in commercializing the product” or “We don’t share 

production costs. This is a policy of the company”. However, other types of information, such 

as the yields obtained in other producer’s farms and strategic changes of the seed suppliers, 

are shared between the parties, independently whether trust exist among the parties.  

Regarding the forecast of the varieties demanded by the producers for the next season, there 

are variation among the opinion of the respondents. Four of them have no type of enquiry. 

The two remaining (seed suppliers 1 and 2) have different ways to gather this data, as was 

stated by seed supplier 1 “Why do I have few customers? In order to know their demand, to 

check his fields and understand what kind of variety the producer wants […] so, along the year, 

I make three to four sales forecast, in order to send to the company what I am expecting to 

sell”, whereas seed supplier 2 does a pre-market research concerning the varieties demanded 

by the producers every year. An 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 formalization, structure and control systems. 
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Concerning the information about supply constraints, delivery and quality problems, seed 

supplier 2 and 3 have stated that didn’t have any problems recently, and the four remaining 

stated that “The company is very strict on this issue” or “[…] if we know about any restrictions 

in the supply, we communicate immediately to our sales team and they communicate our 

customers”. However, as was previously discussed, there is some contradiction between the 

producers and the seed supplier’s opinion, as the mean of the variable INFSUPPLIER (seed 

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 situations of seed production problems, which may lead to delivery and/or quality 

problems, the retailers are in a disadvantage position, as the problem was not due their fault. 

However, both seed suppliers reported to share this type of information with the customers, 

as declared by seed supplier 5 “As we represent the multipliers […] if we know about any kind 

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 situation […] this has already happened” and seed supplier 6 “[…] we had a 

problem recently because the supplier delivered his product too early, in the beginning of 

September […] we have rejected the shipment […] 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 customers about it […] it is a process 

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

us”. 

Therefore, the relationship between trust and IS appears to be stronger regarding the 

information disclosed by the supplier side (quality/delivery problems or supply constraints). 

The regression of trust solely to the information shared by the producers (INFPRODUCERS, 

forecast of the varieties demanded, yields achieved and constraints on payment) was not 

significant (p=0.22), which means trust is not an antecedent of IS for this specific variable. The 

regression of trust solely to IS by suppliers (INFSUPPLIER, which includes quality/delivery 

problems or supply constraints) was highly significant (p<0.000), indicating that 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 information sharing and joint supply chain 

planning and was also supported, as the p-value is lower than 0.05. IS accounts for 29.9% of 

the variance explained on the factor JSCP. The opinion of the farmers supports the hypothesis, 

as was declared by them “[…] the ones (seed suppliers) that produce with irrigation usually 

consult with us which varieties have performed well in order to know which varieties to sow” 
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and “In general, there is mutual interest that the results (yields achieved) are shared […] many 

times is possible to make a joint planning, especially where the seed is produced off season, 

with irrigation.” The opinion of the agronomists upholds the result of hypothesis 3, as stated 

by one of them “The seed suppliers make these questions (yields achieved, varieties 

demanded) […] and then they try to produce what the market is demanding”. 

The relationship between IS and JSCP is also supported by the interviews with the seed 

supplier. As was stated by seed suppliers 1 “[…] the key point to engage in a negotiation is that 

I need to know that the customer is looking for. So, when I am visiting the fields with the 

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

you sow this year? With these information, I know what he is looking for regarding cycle 

(number of days the variety takes to complete its’ cycle, from sowing until harvesting), for 

example. So, I get this information when I am visiting the farms […] if I have a variety that is 

similar to that cycle (that the producer is looking for), I will make my forecast based on that. 

So, along the year, I make 3 to 4 sales forecasts, in order to send to the company what I am 

expecting to sell”. Seed supplier 2 has a similar opinion, but it has a formal market research to 

gather future forecast demand of the producers. He declared that “I work with 13 varieties, 

so I make a pre-market research and make a balance of supply regarding the varieties that we 

are sure about the consumption […] we make a visit to the producer (to discuss 

supply/demand purposes), because nowadays you have so many offers of new varieties, so 

we need to go there to understand what the producer is thinking. Because every year he can 

change his strategy and I need to adjust towards his strategy. Sometimes you lose a customer 

because you haven’t visited him”. 

Concerning seed suppliers 3 and 4, neither 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 declared “[…] we are not doing this yet (market research) […] I do not have these 

kind of meetings (formal/informal meetings to discuss supply/demand purposes) with the 

producers […] we do not have a big team to support this kind of work [...] we have some people 

working at the field, especially in plots for test and diffusion. These people working for us can 

give some vision of what the market is going to demand” and seed supplier 4 stated “This is a 

delicate situation (gather producer information regarding their demand 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 well in the field) and on past 

demand”.  

Seed suppliers 5 and 6 utilize the 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. As stated by seed supplier 5 “[…] 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 the next season” and seed 

supplier 6 “We do not do a formal market research. We have the sales person that are going 

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, I know that in the next season I will order the same 

quantity or more compared to the sales that I had this year. Is more about the feeling of which 

varieties are performing better that we make our estimation for the next year”. 

Thus, the relationship between IS and JSCP was supported both in the survey with the 

producers and in the interviews with the seed suppliers. The exchange of information between 

the parties provide a better understanding of what the producers is demanding and what the 

seed supplier is offering, which can then be transformed in production plans for the latter.   

Findings related to hypothesis 4 

Hypothesis 4 was not supported, as the ANOVA was not significant (p > 0.05), which means 

that the model cannot predict the outcome (is this case, chain performance) between joint 

supply chain planning (independent variable) and chain performance (dependent variable), 

i.e., the null hypothesis is accepted because the model is inaccurate. Some possible 

explanations are the low score of the factor JSCP with a mean of 2.73. Looking at the variables 

MEETINGPRIO and MEETINGSD, which refer to formal/informal meetings to discuss seed 

priorities and supply/demand purposes, the means are even lower, as their scores are 2.60 

and 2.54, respectively.  

The producer’s opinion provides further explanations for this non-significance relationship. 

There are three factors that challenges the supply planning of soybean seeds, namely their 

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 

producers “[…] is really hard to make the right planning [...] one year variety Y performs well, 

but in the other it doesn’t […] So, if you buy before you harvest you will not have sure if that 

variety will perform as you expect” and “The main challenge (to plan supply/demand of 

soybean seeds) is to know more about the varieties, so it can be defined in advance the 

volumes that each party (seed supplier and producer) needs”. The last producer noticed that 

“Nematodes resistance in the varieties […] resistance to pests […] short cycle, so the varieties 

needs to have all these characteristics […] normally there is a lack of these varieties. There are 

few suppliers that can attend the demand”, which means that specific varieties demanded by 

producers usually lack in the market.  
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The opinion of the agronomists converges with the producers, but they add three other 

factors that challenge soybean seed supply chain planning, namely timing problem, 

production problems and the characteristic of the product. As was declared by them “I think 

it (main challenges to plan the supply/demand of soybean seeds) is timing. The seed that we 

are going to buy for the next crop is the seed that has already been sowed this year” and “if 

they (producers) share (varieties demanded) in advance, they have not harvested yet their 

current fields, so they don’t know precisely which will be their demand, as they want to see 

the results before finishing their planning”. The timing problem is better explained with the 

following example.  

Both the producers and seed suppliers sow their fields in November. When the producers start 

to make their seed orders, from February onwards, the seed suppliers can only deliver the 

varieties that they have sowed in November. Thus, if a new variety performs well and the seed 

suppliers did not sow it in November, they will not be able to attend the producers that year, 

as they cannot change the seed production anymore. This situation is only avoided whenever 

the seed is produced off-season, using irrigation systems. This type of production system is 

often employed by the seed suppliers located in Tocantins state. Figure 4 demonstrates the 

timing problem of supply chain planning within the soybean seed chain.  

Regarding the production problems that undermine supply chain planning, the agronomists 

have declared “[…] sometimes there are problems in certain regions, like drought and other 

climate problems […] as has already happened, you will have supply constraints and higher 

prices” and the characteristic of the product “[…] seed is a live organism, and sometimes 

happen things you are not expecting”. 

The opinion of the seed suppliers provides further support for the non-significant relationship 

between JSCP and CP. Seed supplier 1 declared that the dynamism of the market also 

undermines his planning, as he declared “[…] the market today is very dynamic. I will use an 

example of variety Y. I was selling a lot of this variety, and 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. So, this is a problem for us that are verticalized. Sometimes you are not 

100% assertive in your sales forecast”. Seed supplier 2 had a similar opinion and added two 

other factors, which are the legal rights of the producers to save their seed and the fast 

emerging of new technologies, that may weaken his planning projections, as he stated “Today 

there is the legislation that the producer can save his own seed. Then you have the question: 

How much will they save? Nobody knows […] the total supply/demand of the soybean seed 

market is balanced. The supply/demand of variety X is not […] the biggest challenge for me is 

speed [...] you may delay your research, because research is not a math, and your competitor 
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Figure 4 – Timing problem of the soybean seed chain in the states of Maranhão, Piauí, Tocantins and Bahia  

has released the right variety before you […] take for example variety Y. Its’ demand had 

increased significantly. And where is this variety now? It is gone […] wasn’t company Z the 

champion a few years ago? It has delayed the launch of varieties with technology Intacta and 

has lost share […] 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. And in the 

next year, the technology changes, you have the debt and the warehouse empty.” Seed 

supplier 1 and 2 have also reported to charge a higher price compared to their competitors, 

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

Seed supplier 3 and 4 also stated the fact that the producers could save their own seed as a 

factor which could undermine their planning projections, and one of them added the 

difficulties to match supply and demand due the timing problem stated before (see figure 4). 

Seed supplier 4 declared “[…] we have a disadvantage 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 they are planning 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 

stated 5 “[…] seed is a live organism, and, for example, Company Y sells its’ seeds on 

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 seed is not delivered on time to the customer” and seed supplier 6 declared “I think that 

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 another the yields had 

dropped significantly, and we end up with overstock of that variety”.  

Due their closer position to the producers and the fact that they don’t produce the seed (seed 

supplier 6 in an exception, as it is also a multiplier in the chain), the retailers have the 

advantage of not having overstock of soybean seeds. As seed supplier 5 declared “Not really 

(problems of over or short of supply). I won’t say that is 100% accurate, sometimes there is a 

bit of oversupply, and sometimes we don’t sell because we did not have the seed. But we did 

not have any big problems recently”.  

Therefore, the positive relationship between JSCP and CP, which was not statistically 

significant, also finds support in the seed supplier’s opinion. The factors that could explain this 

non-significant relationship are the timing problem, production problems, the unpredictability 

of the varieties, the producers practice of saving their own seed, the fast entrance of new 

technologies (mainly GMO’s) and the characteristic of the product (perishable and highly 

sensitive to weather conditions, which in turns affect quality).  

The summary of the regression results is illustrated in table 10. “R” is the correlation between 

the independent variable (IV) and depend variable (DV). For example, in hypothesis 1 between 

trust and chain performance. The “Adjusted R Square” demonstrates how much variability in 

the DV is accounted by the IV. Using the same example, trust accounts for 47.7% of the 

variance explained in chain performance. “ANOVA” is the test that checks whether the 

regression can predict significantly the DV. “Standardized Coefficient Beta” illustrates how 

much the standard deviation of the DV will change by one change in the standard deviation of 

the IV, assuming that all other IV are held constant.  The “t-value” is an indication whether the 

IV is actually making (e.g., significantly) a contribution to the regression model and is 

associated with the b-value (unstandardized β). Higher t-value implicates in smaller p-value, 

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 regression from the hypothesis of the theoretical framework. 
 

Hypothesis R Adjusted R Square 
ANOVA Standardized Coefficient 

t-value p-value 
 (p-value) Beta (β) 

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 0.104NS 0.328 2.218 0.04* 

***Indicates significance at p < 0.001, **Indicates significance at p < 0.01, *indicates significance at p < 0.05, 

NS: Not significant. 

 

Figure 5 – Hypothesis testing of theoretical framework and 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 positive relationship between them was found, 

as p < 0.000, with the factor IS accounting for 37.1% of the variance on the factor CP.  This 

relationship is supported by the opinion of one agronomist, who stated that “[…] this year the 

main supplier that we negotiate 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 concerned before the seed was delivery”. The opinion of one 

producer also supports the positive relationship, as he declared that “[…] we (producer) have 

been sharing a lot of information with them (seed suppliers) […] they share 100% of this type 

of information (supply constraints and quality/delivery problems) […] in the last year, I think 

that quality (of the seed) was good […] they have delivered the right quantity […] we didn’t 

have many problems with late deliveries”.  
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Although it was not clear the relationship between IS and CP for the seed suppliers, some 

statements provide support for it. Seed supplier 3 declared that “[…] these information 

(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 to share these kinds 

of information comparing to some years ago. And it is a necessity […] spreading these 

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 almost fulfilled this goal”. Seed supplier 2 had 

a similar approach “[…] our strategic change is to reduce the cycle of the soybeans, and we 

have been sharing this with the producer […] So you need to be aware in order to avoid losing 

business opportunities due lack of communication”. Therefore, it seems that the relationship 

between IS and CP for the seed suppliers is significant but the chain performance gains are 

more related to the awareness created by the organization, i.e., their marketing efforts, which 

in turn increases their market share. 

The positive relationship between trust and joint supply chain planning was 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 significant impact on this hypothesis (p=0.040), whereas age had a 

negative impact on JSCP (β=-0.281). As was already explained before (see findings related to 

hypothesis 2 in section 4.1.4), the negative impact of age on JSCP may be due that older 

producers are less involved in the business, leaving this activity to their successors. The 

producer’s opinion provides further support for this relationship. One of them stated that “I 

think it is very low (level of trust between seed suppliers and producers) […] I don’t have 

(meetings to discuss supply/demand purposes). Only during negotiations” and “I think it (the 

level of trust between producers 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 companies”. 

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

of the seed suppliers. As was stated by seed supplier 3 “No (producers are not sincere and 

don’t keep the promises do the organization […] No, these kind of meeting (to discuss 

supply/demand purposes) I don’t have with the producers” and seed supplier 4 “Yes 

(producers are sincere with the organization). In general, they (producers) do (keep the 

promises to the organization) […] yes, we do (have formal/informal meetings to discuss 

supply/demand purposes)”. Therefore, trust acts as an enabler of JSCP for both seed supplier 

and producers. However, it was not possible to find an explanation for this relationship in the 

interviews. One possible explanation could be that trust is usually present in long-term 

relationships, that tend to be more collaborative (and thus more engaged in JSCP) then arm’s-

length relationships (short-term oriented transactions). 
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5. Discussion 

Discussion related to hypothesis 1 

The first hypothesis stated a positive relationship between trust on supply chain member and 

chain performance and it was supported, which is in accordance to the results obtained by Jie 

et al. (2013), Panayides and Lun (2009) and Zaheer et al. (1998). Possible explanations for this 

result include lowest transaction costs and long-term relationship benefits that are embedded 

in trusting relationships (Li, Humphreys, Yeung, & Cheng, 2007; Zaheer et al., 1998). Benefits 

of trusting relationships include cooperation (when parties work together to achieve mutual 

goals), the presence of functional-conflicts (disputes that are solved in an amicable way) and 

decreased levels of decision-making uncertainty (Jie et al., 2013; Morgan & Hunt, 1994). In 

addition, trusting parties try to seek mutual benefits, instead of only seeking minimum 

relationships requirements (Panayides & Lun, 2009).  

Within ACs, trust may be an important factor to reduce uncertainty, as uncontrol factors may 

affect directly the performance of the chain, such as weather conditions, pest/diseases and 

the characteristics of the product being traded, which in this case was reported as a “live 

organism” that is “sensitive to climate conditions, which affects the quality”. For example, in 

years of unfavourable conditions for seed production, the producers rely on the supplier 

trustworthiness to ensure that they will receive what has been negotiated and to reduce their 

(producers) uncertainty on possible supply constraints and quality problems. Additionally, 

whenever trust is present, disagreements tend 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 time, the impact of trust on performance may be through a mediating factor, 

relationship commitment. As was stated by one seed supplier with reputation of delivering 

high quality seeds in the market “It is the way we work, as we have strong commitment with 

our customers”. Previous studies have demonstrated trust as a precursor of relationship 

commitment (Morgan & Hunt, 1994; Kwon & Suh, 2004; Wu et al., 2014). Morgan and Hunt 

(1994) define relationship commitment as “a partner's exchange belief that an ongoing 

relationship with another is so important as to warrant maximal efforts at maintaining it, that 

is, the committed party believes that the relationship endures indefinitely”. Therefore, seed 

suppliers that are committed to their customers will maximize their efforts to deliver high 

quality products, which means higher chain performance. However, it must 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 and CP. Additionally, there is a positive 

relationship between trust and relationship stability, which is characterized by joint economic 

interest, including aspects like price stability, security of supply and profitable interactions 

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

Hypothesis 2 stated a positive relationship between trust on supply chain member and the 

level of information shared between them and was also accepted, finding support in previous 

works of Cai et al. (2010), Li and Lin (2006), Jraisat et al. (2013) and Wu et al. (2014). When 

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

partner will not use it for its’ own advantage, i.e., it will not act opportunistically (Cai et al., 

2010). At the same time, trust is a precursor of long-term relationships (Lee & Dawes, 2005), 

which have the characteristics to share not only transactional data, but also knowledge and 

strategic information (Paulraj, Lado, & Chen, 2008; Prajogo & Olhager, 2012). The statement 

of one producer provides further support for the relation between long-term relationship and 

information sharing “There is plenty of information that goes forward […] with some of them 

(seed suppliers) I don’t share because the partnership is not good, so they don’t deserve it”. 

It has to be stated that the regression of trust solely to the information shared by the 

producers (INFPRODUCERS, which includes demand forecast of varieties and yields achieved 

at the fields) was not significant (p=0.22), which means trust is not an antecedent of IS for 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 latter could use 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 be the market 

characteristic, as the producers can easily change to a different supplier if he/she hasn’t paid 

it yet. As was stated by one agronomist “I don’t think so (restriction of producers to share 

yields achieved or varieties demanded), as 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 yields that they have achieved”. This situation doesn’t hold for breeding 

companies selling directly to producers, as they have the exclusivity of the varieties.  

Looking at the regression of trust solely to the information shared by suppliers (INFSUPPLIER), 

it was highly significant (p<0.000), indication that this type of information mainly flows in 

trusting relationships. As the suppliers may lose negotiation 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 suppliers would be 

concerned not only about the transaction but also the producer’s best interest (Doney & 

Cannon, 1997; Morgan & Hunt, 1994), which is to receive a product with quality and on-time. 

Discussion related to hypothesis 3 

As was previously expected, hypothesis 3 was also supported, which is in line with previous 

studies of Coronado et al. (2015), Olorunniwo and Li (2010) and Zhou and Benton (2007). As 
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the level of information sharing increases, it is expected that parties will engage in more 

supply chain activities (e.g., joint supply chain planning) (Zhou & Benton, 2007), as the 

supplier/buyer may change their current and future plans due higher visibility and 

transparency (Lotfi, Mukhtar, Sahran, & Zadeh, 2013; Olorunniwo & Li, 2010). Within the 

soybean seed chain studied, the degree of information sharing and joint planning is done more 

on an informal basis, which consists mainly on the visits of the sales person/representative to 

the producer’s farm and the field days. In those meetings, the parties exchange general 

information where the producer’s needs can be translated to action plans (e.g., production 

planning of varieties demanded) for the seed suppliers. It has to be stated that due 

geographical reasons (big distances among farms) and the low ratio of sales 

person/representative per producers, these meetings may not happen on a frequently basis, 

which explains the low values obtained by the factor joint supply chain planning. As was 

declared by one seed supplier “We cannot go for Pará, for example, as it is too far away […] 

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 obtained by Bahinipati (2014), 

Cao and Zhang (2010), Naspetti et al. (2011) and Petersen et al. (2005). There 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 key success 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, e-mails). Therefore, as most part of the information shared in the 

seed chain is through traditional modes, it would be expected a negative impact on the 

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

in higher performance. As one agronomist noticed “I don’t think that there is any restriction 

(to share information), but there is no channel stablished for information sharing”.  

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

lead times of seed production (see Figure 4), which causes an unbalanced supply/demand of 

specific varieties and thus decreases CP. As one seed supplier noticed “The total 

supply/demand of the soybean seed market is balanced. The supply/demand of variety X is 

not”. Similar result was obtained by Taylor and Fearne (2006), whom found that in supplier-

processors-retailers agri-food fresh chains, long lead times of products combined with a 

“push” system from farms to retailers where one of the reasons of an unbalanced in 

supply/demand. 
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Additionally, the facts that producers can save their own seed or negotiate with other 

producers in the unregulated market (e.g., piracy) complicates even more the supplier’s 

production planning, as it may not know how much to produce of each variety. As seed 

supplier 3 declared “[…] I know some seed suppliers that had huge stocks this year […] there 

were rumours that it would be short of seed supply [...] so he (producer) has looked for 

alternatives, like using grain, borrowing from the neighbour or saving his own seed.” 

Furthermore, the unpredictability of how the varieties will perform (e.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 dependent on weather 

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 of information sharing in enhancing chain performance was not discussed in the 

literature, but the empirical research found this relationship significant, finding support in 

previous works of Fawcett et al. (2007) and Wu et al. (2014). As was previously discussed, this 

may be due better decisions taken by chain members due higher visibility and transparency 

(Olorunniwo & Li, 2010; Wu et al., 2014). As was reported by seed supplier 5 “[…] we have to 

share this information (yields achieved in other producer’s farms) […] when it comes to the 

negotiation, I will tell my customer that this variety is good, but only in that specific situation. 

For your situation, I am not going to sell, because the variety will not perform […] so we share 

information […] in order to help us in decision-making.” However, it has to be stated that Wu 

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 trust and joint supply chain planning finds support in similar 

studies of Kottila and Rönni (2008) and Jraisat et al. (2013). Although these two studies were 

using qualitative methods and a broader meaning of JSCP (collaboration), the results of this 

research reinforce their findings based on quantitative data. Trust is one of the dimensions of 

supply chain relationship quality (SCRQ), which includes co-operative activates like forecasting 

and production planning (Fynes, Voss, & de Búrca, 2005). Thus, in the chain analysed, it is 

possible that higher levels of trust will be associated with the presence of SCRP, where the 

members engage more often in JSCP. 
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6. Managerial implications  

This section discusses the managerial implications for agribusiness supply chain members. 

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 generalized to other ACs, and 

section 6.2 provides suggestions that are specifically 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 relationship within 

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 their trustworthiness in the market, which can be increased by means of 

higher reputation (Kwon & Suh, 2004). This may boost the producer’s commitment to the 

relationship, which means higher profitability over the long run for the seed suppliers. As was 

stated by one agronomist “There are some multipliers that have conquered the producer’s 

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 problems […] some suppliers are 

discarded as buying options. The producers choose not to buy from them anymore”.   

At the same time, it is important that chain members don’t act opportunistically (e.g., 

opportunistic behaviour), as this practice may decrease the level of trust among them (Kwon 

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

within the SSC, seed suppliers should avoid cancelling orders or sell seeds that they are not 

sure about quality standards, as this create a lock-in situation for the producers, which will 

have to accept a lower quality seed, a different variety than previously purchased or buy seeds 

in an unfavourable period (after the common negotiation period). Considering the producers, 

it is important that they don’t cancel their orders belatedly, as this may ultimately prejudice 

the seed supplier’s business, which may lose business opportunities. 

Regarding the producer’s side, it is important for them not to treat seed purchasing as a single 

transaction, but as a critical input. Looking at the Kraljic’s purchasing portfolio matrix (Kraljic, 

1983), in figure 6, soybean seeds should be treated as a strategic product, i.e., on the top right 

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

the significant impact of this purchase on the producer’s financial results, both directly and 

indirectly, i.e., on the price that the product is acquired and the impact on the yields. Strategic 

products require careful supplier selection and long-term relationships, which doesn’t appear 

to be the case of the chain studied, as most of the transactions are based on price and 

opportunities that the producers face.  
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Figure 6 - Kraljic’s purchasing portfolio matrix (Adapted from Kraljic, 1983) 

Another important benefit within 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 decision-making process. For example, the 

producers may take better decisions if they know in advance about any problems regarding 

the seed supplier side, such as delivery problems. Thus, the seed suppliers need to increase 

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

was also reported by one producer “Practically every year we had problems, and certainly 

they could be avoided, at least partially [...] (how could the problems be avoided?) more 

transparency among the seed suppliers”. At the same time, the seed suppliers may enhance 

the positioning of the varieties if they have more information coming by the producer’s side. 

For example, the optimal period to sow, which population to use (seeds/hectare) regarding 

the type of soil, and so on.  

The results demonstrate that, specifically regarding the varieties demanded for the next 

season, most of it is still shared during the visits of the seed supplier to the producers. 

However, as it is done in an unformal way (e.g., no reports), it could be expected that some of 

the information is missed and less accurate demand forecasts (e.g., joint planning) are 
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generated. Therefore, a more structured way to gather this data could provide better accuracy 

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.  

This doesn’t mean the visits to the producers are unimportant. Contrariwise, this type of 

informal conversations provides the dissemination of tacit knowledge (Petersen et al., 2005), 

which is developed through the sharing of experiences and highly interactive conversations, 

and thus improving the dissemination of good agricultural practices, mutual feedback and 

joint goal settings.  

Although it is a big challenge to plan the SSC and ACs in general, there are some aspects that 

can be improved and which may have an impact on the performance of the chain. First, having 

more formal/informal meetings with the purpose of planning the supply/demand of soybean 

seeds is recommended. During these meetings, the seed priorities would be defined, as well 

as contingency plans in case of supply/demand changes. Considering the region size and the 

number of producers, multipliers and breeding companies should focused their meetings with 

bigger producers, since they are the ones who demand more seeds. With the aim to know 

precisely the demand of smaller producers, who purchase from them indirectly (i.e., via 

retailers), these meetings could be arranged by the retailers, as smaller producers tend to buy 

more from them (see Table 3 in section 4.1.1) and they have more employees working in the 

fields. Therefore, retailers should also be carefully selected by multipliers and breeding 

companies, as working closely with them may enhance the accuracy of SSC planning.  

The main performance problem identified in this study was quality issues. It is 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, 

i.e., it can only standardized the seed that has been harvested and avoid it reaching lower 

levels, the seed suppliers need to improve their quality management at different stages. For 

example, when the seeds are at the fields (monitoring pests/diseases), during harvesting time 

(monitoring machine mechanical damages), when it reaches the seed processing unit 

(discarding seeds with low quality levels) and during the storage period (monitoring 

germination/vigour of seed lots and the relative humidity/temperature of the warehouse). 

This may increase the total quality of the final product, avoiding product return or 

indemnification to 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 harm his reputation. According to the 

opinion of one producer “I think the seed suppliers need to […] produce a final product that 

has higher quality […] sometimes is better to earn less and don’t lose the customer instead of 
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selling to everyone and lose the market and reputation”. At the same time, the producers 

need to be more conscious about the pre-sowing time, which means storing the seeds in good 

conditions after receiving it and realizing properly the germination tests. 

Considering the delivery aspect, which has been related as the second major issue, the seed 

suppliers could implement an on-line system, where the producers would fill their required 

delivery dates, hence facilitating delivery planning. This practice is already done successfully 

by one seed supplier.  

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 

implies in 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, motivation of 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 obligations beside delivering the product. Therefore, formal 

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 suppliers to sell a product 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 of the suppliers are going to the market at the 

same time with lowest possible price, which doesn’t provide adequate margins for them. 

Therefore, the negotiation period should shift from January/February to March/April, where 

most of the seed produced in Bahia and Piauí 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 of soybean seed planning, 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 separately. 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 hectares bought, instead of buying the seeds by kilogram. This type of 

practice avoids unnecessary conflict regarding changes of sieve, which normally happens and 

causes stress. This situation occurs because the seed supplier cannot control the weight of the 

seeds, as it depends mainly on weather conditions. These conflicts are explained with the 

following example. The amount of seed that is needed to sow one hectare depends on the 

population desired (e.g., 300,000 plants/hectare) and the weight of thousand seeds (e.g., 160 

grams per thousand seeds), which is associated with sieve size. Bigger sieves are associated 

with higher weight of thousand seeds, and vice-versa. 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 should be settled regards the royalties paid by the producers to the 

owners of the biotechnology, i.e., when the producer’s purchase genetic modified seeds. 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 same variety that was lost or a different 

one), even considering that the technology wasn’t used, as the field wasn’t harvested in this 

situation. For changing this circumstance, joint efforts among seed suppliers, producers, 

agronomists and other organizations are necessary, in order to engage 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 (buyer-supplier 

relationship, manager-employee relationship), where its’ presence enhances a broad range of 

benefits. This study empirically demonstrates in the “Matopiba” soybean seed chain the 

importance of trust as a direct precursor of chain performance. Considering the little amount 

of research on trust within agribusiness chains, this research enriches the social exchange 

theory on this sector and within an emergent country perspective, where trust may be an 

important mechanism to improve supply chain coordination and reduce uncertainty. 

However, more research is needed to understand if there is and which are the moderator’s 

factors between trust and chain performance on agribusiness chains, e.g., the role of 

relationship commitment, lower negotiation costs, etc.     

As the level of dynamism tends to increase within agribusiness supply chains, it is necessary 

to build trusting and long-term relationships, with the characteristic of sharing more accurate, 

timely and meaningful information. Therefore, higher levels of joint supply chain planning and 

better decision making are expected, ultimately leading to higher level of collaborative 

advantage, i.e., strategic benefits achieved through supply chain partnering. An interesting 

finding in this research was the negative impact of age on the levels of information sharing 

and joint supply chain planning. As these relationships were not expected, no concrete 

explanation was found, thus more research on the factors that influence the level of 

information sharing and joint supply chain planning in individuals would be interesting.  

Unlike expected, the factor joint supply chain planning did not influence the levels of chain 

performance, mainly due a structural (timing) problem that inhibits the adjustment of real 

demand with production planning and the unpredictability of product (in this case, soybean 

varieties) performance. Therefore, it could be expected that within similar circumstances joint 

supply chain planning may not be as effective as stated in the literature. Thus, 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 practices can enhance seed supplier’s performance, 

mainly on the quality aspect of the products that they are offering. Factors that could influence 

the quality levels are the degree that seed suppliers outsource to producers the field 

production stage, the degree of total 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 number of respondents and response rate 

may affect the representativeness of the population of interest (e.g., producers), and thus any 

generalization should be carefully done. Simultaneously, the large proportion of incomplete 

responses may be a cause of non-response 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 Tocantins state were not interviewed. They 

could provide meaningful information for the study, as they have the advantage to produce 

during off-season.  

Any kind of generalization of the results should be carefully realized, as the chain analysed has 

specific characteristics, like the producer’s ability to save the seed (and thus partially 

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) How many 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 have led to these levels? (Trust) 
5) Have the producers been sharing information with their seed suppliers, such as: (IS) 

¶ The varieties demanded; 

¶ The yields that have been achieved in the fields; 

¶ Possible constrains for payment; 

¶ Production costs; 

¶ Best agricultural practices. 
6) Have the seed suppliers been sharing information with their customers, such as: (IS) 

¶ Problems in the production of the seeds; 

¶ Problems in the quality of the seeds; 

¶ Constrains in the supply of the varieties; 

¶ Production costs/best agricultural practices. 
7) Which are the inhibitors/enablers of information sharing among the parties? (IS) 
8) Which are the main challenges to plan the supply/demand of soybean seeds? (Plan) 
9) What are the main challenges to produce soybean seeds, and how do them affect the 
relationship between soybean farmers and seed suppliers? (Plan) 
10) Have the parties complied with the agreements of the negotiations? (Performance) 
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 requested? (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 these levels? (Trust) 
5) Did you have any problems recently with any seed supplier? Could this situation be 
avoided? (Trust) 
5) Have the producers been sharing information with their seed suppliers, such as: (IS) 

¶ The varieties demanded (before commercialization); 

¶ The yields that have been achieved in the fields; 

¶ Possible constrains for payment; 

¶ Production costs; 

¶ Best agricultural practices. 
6) Have the seed suppliers been sharing information with their customers, such as: (IS) 

¶ Problems in the production of the seeds; 

¶ Problems in the quality of the seeds; 

¶ Constrains in the supply of the varieties; 

¶ Production costs/best agricultural practices. 
7) Which are the inhibitors/enablers of information sharing among the parties? (IS) 
8) Do you have any formal/informal meetings 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 complied with the agreements of the negotiations? (Performance) 
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 requested? (Performance) 
13) Have the producers looked for long-term 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 the organization? 
7) Does your organization have any kind of customer segmentation?  
Specific questions 
8) Are your customers sincere with your organization? Do they keep the promises that they 
make to it? 
9) Do you share proprietary information with your customers like: 

¶ The production costs of your products; 

¶ The yields achieved in others producer’s farm. 

¶ Any strategic changes in your organization. 
10) Do you inform your customers in advance of any kind of: 

¶ Seed quality problems; 

¶ Supply constraints; 

¶ Delivery problems.  
11) Do your customers inform you in advance about any kind of: 

¶ Possible delay in payments 

¶ Changes in their demand 

¶ Changes in their delivery schedule 

¶ The varieties demanded for the next season, before commercialization 
12) Do you share any kind of performance metrics with your customers, such as: 

¶ Operational performance  

¶ Performance of different inputs 
13) Do you have any kind of meetings (formal/informal) with your customers to discuss 
supply/demand purposes? 
14) Do you define together seed priorities (quantity and variety) for the next season? 
15) Do you define both 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 cost efficiency of the chain? 
18) In general, do you think your organization provide higher quality seeds compared to your 
competitors? 
19) Does your organization deliver seeds on your customers required schedule and quantity? 
20) Does your organization provide a fair price for your products compared to competitors? 
21) Has your organization had any problems of over/short of seed stock during the last years? 
22) What are the main challenges to improve the soybean seed chain? 
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Table 7 – Summary of semi-structured interviews 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 Quite low 
 Yields - Yes Yields - Yes. 
 Varieties demanded - Yes Varieties demanded: not very much 

  Production costs - No   

Information sharing - Suppliers Depends on the supplier No, very little. 

  Sometimes producers have bad surprises   

      

Inhibitors/Enablers No restrictions Depends on the interest 

 Options to buy from different suppliers 
Seed suppliers don't share problems about quality or supply because 

they don't want to lose the opportunity to make business 

  Field days - new varieties Producers side: as soon as it has his demand, he shares 

Main challenges plan supply/demand Bigger problems in verticalized companies Timing problem - Production of seeds vs Producer planning 

  Producers needs to share demand information in advance Varieties that suddenly performs well 

Challenges to produce soybean seeds Climate conditions High quality 
 Localization of the production areas Producer wants cheap seed 

  Region not suitable produce seeds   

Parties complied with agreement Producers: pay in advance Producers comply more 

  Suppliers: quality and delivery problems Suppliers fail more: cancel orders 

Performance Last year: good quality 6-7 out of 10 

  Previous two years: serious problems quality and delivery This year: no quality problems 

Improvements in the chain Suppliers are working more on what the market is demanding Selling system: by hectare instead of kilograms 

  Quality has to improve Quality 
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Table 8 – Summary of semi-structured interviews with producers.  

       
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 good 

seed in the same year 
Better quality control, discard seeds with no 

quality 
Could be partially solved. More transparency 

by the supplier side 

Information sharing - Producer Sharing plenty of information Yes, with the ones who ask and deserve Exists some degree of information sharing 

     Some restrictions, both from seed supplier and 
producer, when commercial interest exists 

Information sharing - Supplier Yes, 100% Not really Too late 

    Too late, after seed is received or sowed 
Propose the restitution of what has been paid, 

or change to other variety that was not 
previously acquired 

Inhibitors/Enablers IS 
No problems to share any kind of 

information, such as yields obtained and 
varieties demanded 

No restrictions. Suppliers don't look to share the 
information 

Generally, no inhibitors 

Formal/Informal meetings for supply/demand purposes Yes, but not directly with the multipliers No, only during negotiations Very superficially 

  
With the companies that own the materials 

(breeding companies) 
Seed suppliers that produce with irrigation 

consults which varieties have performed well  
Joint planning with seed supplier producing off 

season (with irrigation) 

Challenges to plan supply/demand soybean seeds 
Lack of varieties with desired characteristics 
(nematode resistance, short cycle and with 

technology Intacta) 

The correct planning of the varieties demanded 
Instability of the varieties 

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

party 

Joint decision to reduce costs No No 
Yes. Trying to make partnership with seed 
suppliers to produce locally some varieties 
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Parties complied with agreements Normally yes, but are still quality issues Producers, yes 
Generally yes. Some issue remains, like weight 
of thousand seeds, delivery time and quality 

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

 

    Problems with germination and vigour   

Performance Quality season 2016/2017 good. Performance is improving along the years A 6 out of 10 for the performance.  

 Quality season 2015/2016 regular. Late deliveries: serious problem before 
Quality problems have led to problems in 

delivery, changes to other varieties, devolution 
of the product/cash 

 No serious problems with delivery and 
quantity 

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

  Main issue: quality, especially vigour     

Long-term relationship with supplier Yes No Yes 

  
With the ones that are achieving 

expectations 

More about market and price. Quality and 
attendance along the years determinates if the 

supplier is excluded from negotiation 

Some are looking for long-term relationship 
with suppliers that hadn't had many problems 

Improvements seed chain Improve vigour of the seeds 
Suppliers need to monitor more the production 
and storage of the seed, producing final product 

with higher quality 

Align the interest of the producer with 
volumes produced by seed supplier (win-win 

situation) 

 

 Less quantity, higher quality 
More representative and reliable database, 

using randomized block design 

  
    Effectively realized and disclose VCU's 

    
 

 
 



55 

 

Table 9 - Summary of semi-structured interviews with seed suppliers. 

              

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

Education Level 
Post-graduated 

incomplete 
Third year completed Third year completed Second Year completed Third year completed Post-graduated 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 

Market share 
Intacta Ma (5%); No 

intacta Ma (30%) 
Ma (20%) Ma, Pi, To, Ba, Pa (7%) 

Ma (25-30%); Pi (18%); To 
(10%); Ba (5%) 

Ma (9-10%) Ma & Pi (5%) 

Customer Segmentation Yes, key account Retailers No 
Per volume; cooperatives or 

Pools 
No No. 

Customers - Trust 
Thinks that there is a 

sincerity between parties 
Yes, customers are 
sincere in general 

Customers cancel 
orders 

Customers are sincere Customers are not sincere Customers keep commercial agreement 

 No big surprises recently  Not always sincere 
Commitment to our 

customers 
Consumer is market oriented  

          
Looking for best 
opportunities 

  

Information Sharing - Supplier       

  Costs 
Don't share, company 

policy 
Don't share with 

customers 
Don't share, costs are 
irrelevant and relative 

Don't share, cost is a secret Don't share Don't share. Policy of the Company 

  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 
varieties 

Change of technology 
RR to Intacta 

   

   Information need to be 
everywhere 

   

  Quality/Delivery/Supply Problems 
Yes. Company is very 

strict on this issue 
Did not have any quality 

problems recently 
Did not have recent 

problems 
Yes. Strict quality control, 

with 3 types of tests 
Represent multiplier 

Yes. Test all the seed delivered by 
suppliers 

  
Problems have already 

happened 
  

Works with security 
Margin 

No serious problems 
regarding delivery/supply 

constrains 

As soon as know the 
problem, communicate to 

sales team and then 
producers 

This season: delivery problem. Had 
informed the customer 
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Information Sharing - Producers 

  Possible delay in payments 

No problems in payment 
recently 

Only use cash payments. 
Customer has to pay 20% 

admission fee to block 
the order 

Depends Customers share with them 

No. Only knows once 
payments is not received 

Yes, but no payment problems recently 

 
Not always their fault. 

Depend on third parties 
(banks, trading) 

Producer pays in advance 

Changes in their demand/Delivery 
schedule 

No big problems recently 
No. Customer is 

ashamed to cancel the 
orders 

Mostly not. Usually yes. Usually yes 

Yes, but normally doesn't happen. Last 
year: negotiation in January, customers 
were afraid of short of seed supply due 

weather conditions 

            
Know what they will need. Cannot 

deliver 100% on time, because 
producers depend on weather to sow 

Market research for next season 
Yes. Sales representative 

responsibility 
Yes, done by sales team. Not doing yet. 

Doesn’t do. Timing problem, 
no irrigation system. 

Do not have a formal market 
research 

Do not have a formal market research 

  
3to 4 sales forecast per 
year to the company 

Pre-market research         

IS - Performance metrics Share with customers Can't answer 
Maybe on Bahia. The 

rest no 
Share with customers Share with customers Share with customers, and so do them  

 
Every Monday sales 

representative receive 
technical report 

Not involved in this area, 
but are transparent with 

customers 
Region is too big Transparency Portal 

By sales team, with informal 
meetings 

By sales team, with informal meetings 

  
Field days: not only 

marketing, but share 
technical knowledge 

      

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

customers go to field days 

  

Meetings for supply/demand 
purposes 

Not doing recently Yes  Don’t have Have formal meetings No meetings in headquarters Don't have formal meetings 

 
Market is decreasing as 
company doesn't have 

technology 
At least once a year 

Field days, to 
demonstrate new 

varieties. 

 Informal meetings when 
visiting customer 

Informal meetings when visiting 
customer 
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 Is done  during 
negotiation 

   Field days, demonstrate new 
varieties 

Sales team don't have many customers, 
so they can exchange information and 

see the producer's crops 

Seed priorities 

Yes. Sales representative 
responsibility. Based on 

what customer 
demands, with informal 

talks. 

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

Aim to start with 
retailers. Not doing 

with producers 
Yes 

With supplier (Multipliers). 
Transform in goals for sales 

team 
Yes, but only with internal team 

Supply Planning 

Plan today what is going 
to sell in two years. Few 
customers to understand 

their demand. Based 
more on daily perception 

of varieties 

Need to visit the 
producer, in order to 
understand what he is 
thinking. Also used pre-

market research 

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

Perception of the market 
and past demand. 

Sales team visit customers, 
check which varieties are 

performing well. More based 
on perception of the market. 

No formal reports 

Sales team visit customers and check 
what is performing well. Based more on 

feeling. 

"What if" analysis 

Difficult. Company is 
verticalized. Cannot be 
100% assertive in sales 

forecast 

Irrigation plots to 
compensate for 

increases in demand 

Difficult. Cannot replace 
varieties with problems 

Difficult. Lower margin in 
years that market is low 

Try to solve together with 
producer when problems 

arise 

Yes. Last year, antecipated negotiation 
as production conditions weren't good 

Both parties obligations 
Only using purchasing 
order, no contracts 

Only use purchasing 
order. Producer pay in 

advance 

Purchasing order, which 
is similar to a contract 

Using contracts with 
producers 

Do not use contract. Only 
purchasing order. Prompt 

payments, if producer 
doesn't pay don't recieve the 

product 

Producer sign an order, which is similar 
to a contract, as it has the producer's 

obligations and some clauses 

Joint decision to improve costs No 
Yes, with other seed 

suppliers 
No. Individualistic chain No. May be space for that No No 

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 

Yes, better than competition 

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

quality seed 

Excellent seed 
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Differentiation factor: 

PST test. Differentiated 
attendance 

Differentiation: strong 
quality control, from 
harvesting to storage 

Differentiation factor: 
not outsource 

production to third 
parties. 

Differentiation Factors: 
altitude (higher than 1000 

meters), Smaller size 
compared to competitors 

Differentiation factor: own 
fleet. Drivers knows they are 

transporting seed 

Comparing to competitors, some have a 
higher quality one 

Schedule/Quantity 
Normally, no schedule 

problems 
No schedule problems 

No schedule problems. 
90% of delivery FOB 

Yes, complying with orders 

Never left an order without 
being delivered, but last year 
had to change the varieties 

for the first time 

90% compiled with orders 

  
Problems with lack of 

certain varieties 
No problems regarding 

quantity 
Most of the time 

complied with orders 
Online system to schedule 

delivery 
Delivery with own fleet Also depends on seed supplier 

Price  

Higher price, not selling 
commodity. 

Differentiated product, 
quality and attendance 

Higher than average. 
Customer pays for 

exclusivity of varieties 
and quality 

Similar to other 
suppliers 

Normal price 
Similar to competition. 

Doesn't exist big differences 
among competitors 

Competitive on soybean seed, not on 
corn 

Over/Short Supply 
Both. Trend is to have 

short of supply of certain 
varieties 

Over Supply 

More common to have 
over supply. Goal is to 

sell 85% of what is 
produced 

Normally over supply. Bad 
years of production: 

producer save seed or buy 
from others (piracy) 

Not 100% accurate, but no 
big problems 

Yes, over supply last season of one 
variety 

Challenges/Improvements seed 
chain 

Higher costs and 
investments 

Speed to the market 
More government 

support 
More accurate demand 

information by the farmers 

Market. Everyone trying to 
grow, and multipliers may 

become competitor 
Variety with stability 

 

Doesn't know if producer 
is aiming and has the 
condition to pay for 
higher seed costs 

New technologies 
entering too fast in the 

market 

 Too much varieties  Negotiation terms, based on hectares 
instead of kilograms 

  

Producers saving own 
seed: difficult to make 
predictions and return 

on the investments 

Releasing the right 
varieties for the market 

        

       

 
 
 
 


