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THE ROLE OF COLLABORATION FOR 
RESILIENCE OF THE SUGARCANE-ENERGY 
SUPPLY CHAIN

ABSTRACT

The drought in the sugarcane-energy supply chain of São Paulo occurred between 
2014 and 2015 was the phenomenon observed in this case study whose starting 
point was the following question: how can collaboration bring on resilience in sup-
ply chains experiencing a disaster?  Deductive qualitative approach has empirically 
contributed to the knowledge of possible disruptions focused on the agribusiness. 
For those purposes, aspects involving vertical (suppliers, focal company and buyers) 
and horizontal (NGOs, government, research centers, focal company and their com-
petitors) collaboration was analyzed among the links of the chain (triad: farmers, 
processers and buyers). Vertical collaboration between buyers and focal company, 
if compared to that of focal company and suppliers (the weakest link) is more sig-
nificant. The findings in this study, however, should be considered solely within the 
context of the supply chain analyzed once new researches in different cultures of 
the agribusiness, regions and types of disasters have yet to be done.
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INTRODUCTION 

Cost increase caused by disruptions in supply chains 
has led researchers and professionals to question the 
traditional risk- management approach  where elabo-
rating mitigation strategies is based on assessing the 
probability of an event and on how serious the impact 
is expected to cause (Jüttner & Maklan, 2011; Pettit, 
Croxton, & Fiksel, 2013; Pettit, Fiksel, & Croxton, 
2010). That is so because along the last years research-
es on risk management have targeted on identify-
ing risk sources through a proactive vision based on 
forecasting possible events able to cause disruptions 
(Jüttner, 2005; Punniyamoorthy, Thamaraiselvan, & 
Manikandan, 2013; Sodhi & Lee, 2007; Stecke & Ku-
mar, 2009): “The focus of business toward increasing 
efficiency and reducing costs has resulted in supply 
chains that are efficient during normal times, but at 
the cost of being vulnerable to disruptions. From time 
to time, frequent as well as rare catastrophes also dis-
rupt supply chain operations. We collect and compile 
data from many sources and show that there has been 
a marked increase in both the frequency and economic 
losses from natural and man-made catastrophes. We 
find that business losses constitute a major percent-
age of the total losses caused by these catastrophes. 
The statistics suggest that for terrorist attacks, the 
vulnerability of U.S. business interests is much higher 
than others. Examination of the geographical and 
chronological distributions of catastrophes provides 
useful information for managers concerned about 
such disruptions. We develop a catastrophe classifica-
tion framework that matches different types of catas-
trophes to a variety of infrastructural components of 
supply chains. The framework also connects a variety 
of mitigating strategies to appropriate catastrophe 
types. We identify factors that can be used to assess 
the vulnerability of a supply chain. They can also be 
useful to compare possible alternative decisions based 
on the vulnerability they may cause in the supply 
chain. To manage vulnerability in supply chains, we 
propose strategies that can be implemented by a com-
pany to decrease the possibility of occurrence, provide 
advance warning, and cope after a disturbance. We re-
veal potential benefits from mitigating strategies dur-
ing normal times, which indicate that well-developed 
strategies can also result in better efficiency. We iden-
tify many future research areas concerning disruption 
handling in supply chains. [ABSTRACT FROM AU-
THOR] Copyright of Journal of Marketing Channels 
is the property of Taylor & Francis Ltd and its content 
may not be copied or emailed to multiple sites or post-
ed to a listserv without the copyright holder’s express 

written permission. However, users may print, down-
load, or email articles for individual use. This abstract 
may be abridged. No warranty is given about the ac-
curacy of the copy. Users should refer to the original 
published version of the material for the full abstract. 
(Copyright applies to all Abstracts.. 

That vision, however, can be limited when organi-
zations and supply chains are not able to realize in 
advance and efficaciously unexpected events; or yet  
risks that despite being foreseen inevitably cause se-
rious disruptions without low mitigation potential 
(Pettit et al., 2013). That is why, based on the assump-
tion that some risks are unpredictable, organizations 
and their supply chains need to build up resilience 
when facing rare and uncertain events  (Knemeyer, 
Zinn, & Eroglu, 2009; Pettit et al., 2010) by adding to 
their forecast proactive vision actions able to trigger 
reactions of response and post-impact recovery.

Resilience has been defined within organizational en-
vironments as the capacity of going beyond absorbing 
an impact and recovering from it, and it also incor-
porates the capacity of adapting and building up flex-
ibility. Due to the interconnection in supply chain net-
works, organizations’ interdependence can increase 
consequences of disruptions thus making resilience 
be extended at that the level of that chain (Ponomarov 
& Holcomb, 2009; Tukamuhabwa, Stevenson, Busby, 
& Zorzini, 2015; Wieland & Wallenburg, 2013) in or-
der to ensure continuity of operations and delivery 
of goods to buyers (Ambulkar, Blackhurst, & Grawe, 
2015; Christopher & Peck, 2004).

Resilience in supply chains (SCR) is an incipient, frag-
mented area of research, despite a promising one (Ali, 
Mahfouz, & Arisha, 2017; Blackhurst, Dunn, & Craig-
head, 2011; Kamalahmadi & Parast, 2016), in spite 
of the still limited number of the existing empirical 
researches (Kamalahmadi & Parast, 2016; Tukamu-
habwa et al., 2015). In this sense, although there is an 
increasing body of literature on resilience definitions, 
it is still outdated related to the approach of the strat-
egies to be implemented beyond the organizations’ 
borders, of its diversification and verification of exis-
tence of synergies or trade-offs among them (Tuka-
muhabwa et al., 2015). 

A possible strategy for supply chains’ resilience should 
take into consideration redundancy and multiple sup-
pliers as a way of limiting both disruption and effects 
in sequence (Rice & Caniato, 2003; Tukamuhabwa et 
al., 2015). An alternative to that could be collabora-
tion between buyers and suppliers involving shared 
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resources for their mutual benefit (Pettit et al., 2013; 
Zacharia, Nix, & Lusch, 2009). In spite of the poten-
tial success of both strategies, maybe they are not vi-
able in all situations or for all links of a supply chain.

Literature on SCR contains few investigations that 
consider at least the triad composing supply chains, 
in this case farmers, processers and buyer, as the unit 
to be analyzed (Hahn, Pinkse, Preuss, & Figge, 2015; 
Odongo, Dora, Molnár, Ongeng, & Gellynck, 2016). 
Although the concept is discussed within organiza-
tions, networks and supply chains (Ali et al., 2017), 
we have to understand how organizations build up 
resilience and its impact on supply chains (Kamalah-
madi & Parast, 2016). 

To understand the different organizational strategies 
to mitigate, prepare, respond and recover from seri-
ous disruptions impacting on a supply chain’s final 
performance, this study was based on the following 
research question: how can collaboration bring on re-
silience in supply chains experiencing a disaster? 

Although the understanding of collaboration stands 
for a main topic for practices of risk management in 
supply chains, SCR literature lacks empirical insights 
approaching beyond the perspective of one single or-
ganization (Scholten, Schilder, & Wagner, 2015). 

For the purposes of filling up this theoretical gap, 
pointed out Scholten et al. (2015), this study intended 
to analyze how collaboration activities among mem-
bers of the sugarcane-energy supply chain have been 
able to increase their resilience even when experienc-
ing several risks and disruptions in the drought oc-
curred between 2014 and 2015. It is worth stressing 
that despite the problems experienced, that chain has 
remained competitive when compared to other com-
modities used to produce foods, fuels or energy. 

In addition to its economic, social and environmental 
relevance added to its historical vulnerability result-
ing from a myriad of threats (governmental interfer-
ence with prices and products’ characteristics, labor-
related issues similar to slavery, bad soil conservation 
in agricultural areas, intensive dependence on water 
resources in the industrial area, among others), up to 
this date no researches have been published on the 
theme of resilience and its empirical contributions 
in the agribusiness sector in Brazil. This equally evi-
dences the academic relevance of this study for the 
national scenario once recently there has been several 
productive discussions about the sugarcane-energy 
supply chain (Aquila, Pamplona, Queiroz, Junior, & 

Fonseca, 2017; Biazzin, Paiva, Di Serio, & Andrade, 
2015; Brunhara, Corrêa, & Mazini, 2018; Dias et al., 
2015; Fuess, Rodrigues, & Garcia, 2017; Julca-Brice-
ño & Fava Neves, 2011). 

This article has been structured in five sections, start-
ing with this introduction (first section). Next are 
presented: theoretical foundation based on literature 
review on the capacity of collaboration for resilience 
in supply chains and types of collaboration (second 
section); the research methodology step-by-step by 
using a qualitative approach by means of case study 
(third section); the findings emphasizing the informa-
tion arising from the participant’s speeches gathered 
in interviews and analyzed by means of data triangu-
lation, and also in other sources of information such 
as documents, reports and observations made in field 
visits, in addition to discussions among the authors of 
this study (fourth section); and, finally, final consider-
ations including the research’s limitations and sugges-
tions for future studies (fifth section), followed with 
the list of references of the works quoted. 

THEORETICAL FOUNDATION

It was chosen to work with the capacity of collabora-
tion once formative elements of resilience in supply 
chains should be adopted by all members targeting 
on joining strengths in case of a risky event  (Jüttner 
& Maklan, 2011). As Supply Chain Resilience (SCR) 
is a concept that exceeds an organization’s limits, it 
becomes insufficient as an efficacious strategy able to 
search for flexibility, speed, visibility or other capaci-
ties which singly compose resilience. 

To develop a broad strategic network of flexibility and 
to reduce the uncertainty it is important to build up 
collaborative relationships among all links of a sup-
ply chain (Stevenson & Spring, 2007).  Sometimes a 
relationship may cause direct conflicts because main-
taining a long-term contract with a supplier my help 
decreasing uncertainty, increase trust and willingness 
to adopt small changes, provided that an arms-length 
relationship is maintained – thus minimizing suppli-
ers’ dependence and maximizing bargaining power 
(Dyer & Singh, 1998). 

Dyer and Singh’ analysis (1998, p. 662) suggests that 
alliances among companies only result in competitive 
advantage if there is a relationship with additional 
characteristics to those attributed to that market by 
means of different capacities existing in the respec-
tive supply chains. 
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The study authors propose four more common cat-
egories in studies involving supply chains. Relation-
ship-specific assets, represented by specialized assets 
together with the assets of a partner. Information-
sharing routines where regular interaction patterns 
are used which enable transferring, recombining or 
creating specialized knowledge. Complementary re-
sources and capacities identified in partners’ assets 

which collectively bring about more benefits than 
the sum of the assets obtained from individual agree-
ments with each partner. Finally, effective governance 
understood as a set of mechanisms used to align di-
verging interests of partners in a supply chain aiming 
at minimizing transactions’ costs and maximizing the 
value of the agreement through cooperation (Dyer & 
Singh, 1998; Paulraj, Chen, & Lado, 2012).

Exhibit 1. Four Categories Determining Collaboration and Facilitating sub-processes 

Collaboration determining 
factors Relationship description Facilitating sub-processes

Relationship-specific assets Specialized assets together with a 
partner’s assets 

•	 Duration of contractual guaranties

•	 Volume of transactions among 
companies

Information-sharing routines
Regular interaction patterns 
enabling transferring, recombining 
or creating specialized knowledge 

•	 Absorbing capacity of a partner 

•	 Incentives to encourage 
transparency and discourage free 
agreements

Complementary resources and 
capacities 

The partners’ assets that collectively 
bring on bigger benefits than 
the sum of those obtained from 
individual agreements with each 
partner 

•	 Capacity to identify and assess 
complementarities’ potential 

•	 Role of organizational 
complementarities to access 
complementary strategic 
resources 

Effective governance

The set of mechanisms used to align 
diverging interests of the partners 
in the Supply Chain in order to 
minimize transaction costs and 
maximize the value of agreements 
made through cooperation  

•	 Capacity to use self-application 
instead of application by third 
parties of the governance 
mechanisms 

•	 Capacity to use formal and 
informal self-applicable 
governance mechanisms

Source: Adapted (Dyer & Singh, 1998; Paulraj et al., 2012)

As to the supply chain, collaboration can be defined 
as a partnership process aimed at planning and car-
rying out the chain’s operations to obtain mutual 
benefits (Cao & Zhang, 2011)firms have strived to 
achieve greater supply chain collaboration to lever-
age the resources and knowledge of their suppli-
ers and customers. The objective of the study is to 
uncover the nature of supply chain collaboration 
and explore its impact on firm performance based 
on a paradigm of collaborative advantage. Reliable 
and valid instruments of these constructs were de-
veloped through rigorous empirical analysis. Data 
were collected through a Web survey of U.S. manu-
facturing firms in various industries. The statistical 
methods used include confirmatory factor analysis 

and structural equation modeling (i.e., LISREL. Col-
laboration capacity stands for the level of decisions 
shared and joint work at tactical, operational and 
strategic levels, between two or among more mem-
bers of the supply chain (Zacharia et al., 2009), re-
gardless of the position they occupy therein.  

Specifically in the agribusiness case collaboration is 
adequate to minimize costs, increase profits, to meet 
quality requirements and, should those results be 
positive, to gain buyers’ trust (Prima Dania, Xing, 
& Amer, 2016). Collaboration involves all activities, 
such as production processes, information sharing, 
infrastructure, capacities and knowledge in the agri-
business chain links: farmers, processers, distribu-
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tors, retailers, cooperatives, governmental agencies, 
NGOs and input suppliers, including financial ones. 

Holding the definition above as starting point, Cao 
and Zhang (2011) developed a list with six main 
characteristics: (1) information sharing, (2) congru-
ence of goals, (3) in-synch decisions, (4) alignment 
of incentives, (5) collaborative communication and 
(6) joint creation of knowledge among partners in 
the supply chain. Nyaga et al. (2010) summarize this 
understanding in just three priority factors: (1) in-
formation sharing, (2) efforts for joint relationship 
and (3) dedicated investments.

When dealing with risk and resilience in supply 
chain, collaboration is influenced by the existence of 
proper systems of management and by following up 
the performance by means of plans integrating the 
chain (Leat & Revoredo-Giha, 2013). This implies 
suppliers, focal company and buyers coming closer 
to each other, (vertical collaboration), involvement 
of partners at the same level in the chain, such as 
competitors, NGOs, Government or even other sup-
ply chains (horizontal collaboration) (Barratt, 2004).

A study on vertical collaboration in African sugar-
cane-energy supply chains shows that aspects of 
the organizational behavior, such as commitment, 
trust and cooperation, are relevant to maintain con-
tractual relationships (Masuku, Kirsten, Rooyen, & 
Perret, 2003). In that assessment, in the producers-
plants dyad, Masuku et al. (2003) highlight that in-
dividuals’ trust is more important than contractual 
relationships. 

Still according to the authors mentioned above, two 
pillars were highlighted: management of configura-
tions and management of the relationships in the 
sugarcane-energy supply chain, once both attest the 
need of more flexibility in the supply chain because 
collaboration performs an essential role in enabling 
new configurations among the links of that chain 
and, moreover, based on the relationship, those 
structures can be shared (Masuku et al., 2003).

After the literature review on collaboration in agri-
business chains, Prima Dania et al. (2016) highlight 
the relevance of interaction among producers-plant 
owners when they state that inefficiency tends to 
be caused by small and behavioral problems instead 
of matters demanding structure (Prima Dania et 
al., 2016). Additionally, local autonomy is crucial to 
support the relationship between farmers and local 
plants (Prima Dania et al., 2016).

Therefore, interaction among farmers, processers 
and buyers in agribusiness chains points out that 
different interests, goals, levels of power (such as ac-
cess to credit, for instance) and perspectives of fu-
ture become obstacles for creating a satisfactory col-
laboration (Prima Dania et al., 2016).

Keeping collaboration along all phases of the supply 
chain is rather complex because the more stakehold-
ers participate in the collaborative system, the more 
difficult it becomes (Prima Dania et al., 2016). With-
out collaboration, however, the price for buyers would 
be higher once at each phase of the chain values would 
be increased for the purposes of decreasing risks and 
increasing benefits (Prima Dania et al., 2016). 

METHODOLOGY

Holding the sugarcane-energy supply chain defined 
as analysis unit, the method used was case study, 
which aimed at investigating how organizations oc-
cupying different positions in the supply chain used 
collaboration to build up resilience when experienc-
ing the disruptions resulting from a natural phe-
nomenon – the drought, occurred between 2014 and 
2015 in the state of São Paulo. 

Although disruptions caused by hydrological fac-
tors (droughts or floods) are known in Brazil, for the 
southeastern region there had not been any prec-
edents for the last five decades (de Almeida, Welle, & 
Birkmann, 2016; Nobre, Marengo, Seluchi, Cuartas, & 
Alves, 2016; Pivetta, 2016b, 2016a)visualise and com-
municate different levels of exposure, vulnerability 
and risk in Brazil. The index may sensitise public and 
political decision-makers towards the important topic 
of disaster risk and climate change adaptation. This 
article aims to explore the feasibility and usefulness of 
such a national risk index that considers both natural 
hazard phenomena and social vulnerability. The expo-
sure to natural hazards was assessed by using four in-
dicators that describe the exposure of people towards 
landslides, floods, droughts and sea level rise. Where-
as vulnerability dimension consists of susceptibility, 
coping capacity and adaptive capacity was calculated 
on the basis of 32 indicators which comprise social, 
economic and environmental conditions of a society. 
The county comparison provides an initial ranking of 
exposure and vulnerability. Specific analysis of coping 
and adaptation capacities also indicates that risk or 
vulnerability are not pre-defined conditions, but rath-
er are constructed by societies exposed to natural haz-
ards. The results of the DRIB Index were mapped and 
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classified by means of a GIS system to show different 
patterns of exposure, vulnerability and risk on global 
scale. The national perspective of risk clearly shows 
that the vulnerability of a society or a country is not 
the same as exposure to natural hazards. The informa-
tion provided by the DRIB Index highlights the need 
for preventive measures towards Disaster Risk Reduc-
tion and Climate Change Adaptation in the country 
as a whole, but also at regional and local scales. The 
results showed that the risk is strongly interwoven 
with social-economic and cultural conditions and nor-
mal everyday life, as well as with the performance of 
state institutions dealing with Disaster Risk Reduc-
tion (DRR. That region, where rains are regular, rep-
resents the main area for sugarcane cultivation in the 
country considering the abundance of hydrographic 
basins, which results in strong concurrence of hydric 
resources for agricultural and industrial production 
and supply for highly populated cities. 

Analyzing organizations in different links of the sug-
arcane-energy supply chain composed by the farm-
ers, processers (plants and distilleries) and buyers 
tried, in addition to cooperatives, research centers 
and associations representing the sugarcane-energy 
sector, was the objective of this simple case study.  
The organizations were screened according to a theo-
retical sampling process based on their capacity of  
rendering information on the matter (Eisenhardt, 
1989). The data collected and analyzed involved 24 
organizations, one sector-relevant association and 
an agribusiness-related governmental agency.   

As the interviews were conducted, managers were 
requested to supply additional companies according 
to their relationships within the supply chain.  The 
data were collected in two different periods: from 
July to November 2015 and from July to December 
2016. All participants in the first phase of interviews 

were heard again in the second phase of the data col-
lection (except farmer and processer 3). 

The interviews followed a research protocol involv-
ing semi-structured questions previously prepared. 
Initially, after the first results had been analyzed, 
that protocol was adjusted and questions were added 
in order to increase our understanding of the supply 
chain (Ali et al., 2017). In the second round of in-
terviews the initial cases were reviewed a total of 39 
semi-structured interviews were considered.

The key-informants in charge of the operations 
(managers and directors of agriculture or operations 
and farmers), who had over 03-year professional 
experience in the participating organization, were 
searched targeting on ensuring the information 
coming from their experience in their respective or-
ganizations and on understanding the intensity of 
the impacts suffered from the phenomenon that cre-
ated  the disruption. 

Finally, consultants of sector associations and gov-
ernmental agencies were interviewed to enhance and 
verify the information obtained. The sample was com-
posed of five farmers, 13 processers (12 out of those 
with their own agricultural production – vertically in-
tegrated), two cooperatives (one of producers and one 
of buyers), three plants (two of soft drinks and one 
of foods), one sector association and one governmen-
tal agency.  Thus, the sample contains various orga-
nizations with different sizes and occupying different 
positions in the supply chain once that is the context 
able to influence the capacity of resilience (Sullivan-
Taylor & Branicki, 2011). Exhibit 2 presents the char-
acterization of the companies composing the sample 
as to their position in the supply chain, the titles of 
their informants and for how long they had worked in 
the participating company and its location.  

Exhibit 02. Samples of Participants in Data Collection 

1ª Phase of Collection

Chain links Date Interview type Respondent position Experience City

Government 01 07/10/15 In person Director 24 years São J. Rio Preto

Government 01 07/10/15 In person Director 30 years São J. Rio Preto

Government 01 07/10/15 In person Agronomist 10 years São J. Rio Preto

Farmer and 
Processer 01 17/11/15 Skype Owner 12 years Cerquilho
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Farmer and 
Processer 02 17/11/15 Skype Owner 17 years Capivari

Farmer and 
Processer 03 13/11/15 Skype Owner 10 years Arealva

Processer 04 04/12/15 In person Sustainability Manager 04 years Pirassununga Co

Processer 05 03/10/15 Skype Purchases Manager 03 years Santa C R. Pardo

Processer 05 03/10/15 Skype Agriculture Director 30 years Santa C R. Pardo

Plant 05 07/10/15 In person Agriculture Manager 20 years Novo Horizonte

Cooperative 01 23/10/15 Skype Agriculture Manager 42 years Bebedouro

2nd Phase of Collection

Chain links Date Interview type Respondent position Experience City

Government 01 Skype Director 31 years São J. Rio Preto

Government 01 Skype Agronomist 11 years São J. Rio Preto

Association 01 24/10/16 In person
Water Resources 
Consultant

12 years São Paulo

Farmer and 
Processer 01 28/10/16 Skype Owner 13 years Cerquilho

Farmer and 
Processer 02 27/10/16 Skype Owner 18 years Capivari

Farmer 04 03/11/16 In person Owner 20 years Ribeirão Preto

Processer 04 10/11/16 In person Agriculture Manager 12 years Porto Ferreira

Processer 04 10/11/16 In person Industrial Manager 20 years Porto Ferreira

Processer 04 29/11/16 Skype Sustainability Manager 05 years Pirassununga

Processer 05 Skype Agriculture Director 31 years Santa C R. Pardo

Plant 01 17/10/16 Skype Agriculture Manager 07 years Descalvado

Plant 02 31/10/16 In person Director of Operations 12 years Lençóis Paulista

Plant 03 03/11/16 In person Director of Operations 03 years Ribeirão Preto

Plant 03 03/11/16 In person
Superintendent 
Operations

03 years Ribeirão Preto

Plant 04 28/11/16 In person Legal Manager 12 years Sandovalina

Plant 04 07/11/16 Skype Supply Chain Manager 12 years Sandovalina

Plant 05 21/11/16 In person Agriculture Manager 21 years Novo Horizonte

Plant 06 25/11/16 Skype Production Manager 09 years Pitangueiras

Plant 07 25/11/16 Skype Agriculture Manager 13 years Ariranha

Plant 08 31/10/16 In person Environmental Director 12 years São Manuel

Plant 08 31/10/16 In person Environmental Manager 12 years São Manuel

Plant 08 01/11/16 In writing Supervisor of Utilities 07 years São Manuel

Cooperative 01 Skype Agriculture Manager 43 years Bebedouro

Cooperative 02 04/11/16 Skype Institutional Assistant 03 years São Paulo

Cooperative 02 22/11/16 Skype Sustainability Manager 04 years São Paulo

Bever. Network 01 18/11/16 Skype Purchases Manager 07 years São Paulo

Bever. Network 02 30/11/16 Skype Quality Manager 09 years Leme

Foods Network 01 18/11/16 In person Sustainability Manager 05 years São Paulo

Source: Research Data
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In some cases the interviews, which were recorded, 
had more than one interviewee, which enabled vali-
dating information; additionally, whenever possible, 
they were conducted by two researchers in order to 
increase internal validity (Barratt, Choi, & Li, 2011; 
Eisenhardt, 1989). It is worth stressing also that for 

triangulation purposes, documents’ data and Web 
sources (e.g., organization’s websites, reports and 
information bulletins) equally served as source of 
research. Exhibit 3 presents a summary of the crite-
ria previously adopted to increase reliability of this 
research’s findings. 

Exhibit 3. Reliability of the Case Study’s Findings

Reliability criteria Method used in this study

Credibility (to what extent the findings 
seem to be acceptable representations 
of the data) 

•	 Research protocol used based on questions referring to literature 
on resilience in supply chain. 

•	 Two researchers collected data simultaneously during the first 
phase of collection; and all researchers analyzed the data.

•	 A 3-page executive summary of the initial interpretations was 
held out to respondents for feedback.

Generalization of findings (to what 
extent the findings of a study within 
a context are applicable to other 
contexts)

•	 Limits for generalization once it is a simple case study based on 
the supply chain of sugar, biomass energy, biofuels and spirits or 
soft drinks. 

•	 Examples of companies in different links of the supply chain 
represented by the Farmers, Processers and Buyers triad. 

Reliability (extension exclusive to time 
and place; stability or consistence of 
explanations )

•	 Interviewees reported experiences covering the phenomenon 
studied (drought) and historical data of other serious events.

•	 Data collection in two periods with a one-year interval between 
them with participation of other informants of the first phase 
in the second phase of the data collection (except Farmer and 
Processer 3).

•	 Interviewing more than one subject per company was always 
possible, but all with more than three-year experience.

•	 Triangulation with association and Government and with 
documents and observations in the field. 

Possibility of confirmation (to what 
extent the interpretations are 
the outcome of the participants’ 
information and of the phenomenon 
instead of the researcher’s bias) 

•	 All interviews and documents were analyzed by the authors
•	 Summary of preliminary findings were analyzed by other team 

members performing as controllers. 

Source: Adapted (Flint, Woodruff, & Gardial, 2002; Kaufmann & Denk, 2011)

ANALYSIS OF FINDINGS

The interviews were analyzed by using the CAQDAS 
(Computer Assisted Qualitative Data Analysis Soft-
ware), with the N-Vivo software, and were grouped 
in categories, by using Microsoft Excel to create dif-
ferent tables by following the tactics suggested by 
Miles, Huberman, & Saldaña (2014) to create signifi-
cance, such as, for instance, searching for patterns, 
grouping information, elaborating metaphors, 
counting, elaborating comparisons, checking rela-
tionships among variable “types of collaboration”, 
searching for other variables causing interferences, 

building up logical replication of evidence and elabo-
rating conceptual and theoretical coherence.

The first data reduction happened for the purposes 
of selecting, among interviewees’ speeches, sen-
tences and/or paragraphs that were actually impor-
tant to answer the research question (in vivo codes). 
The categories mostly found were:  (1) information 
sharing (absorptive capacity of a partner and incen-
tives to encourage transparency and discourage free 
agreements), (2) efforts to make joint relationships 
(ability to identify and assess potential of comple-
mentarities and the role performed by organiza-
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tional complementarities to access complementary 
strategic resources), and (3) dedicated investments 
(duration of contractual guaranties and volume of 
transactions among the companies).  

Information sharing among producers in the sug-
arcane-energy supply chain is not significant, and 
none of the participating producers presented any 
evidence of any partnership made, mainly due to the 
drought. One of the sugarcane producers, a medium-
sized company, used as an example the exchange of 
sugarcane for vinasse for fertigation because logis-
tic costs of transportation and storage of that prod-
uct make establishing any collaboration among the 
chain links impossible. 

Although the byproduct is abundantly available to 
the plants, among them and producers no efforts are 
made for a joint relationship, except Plant 02, which 
buys directly from a partner, an agriculture company, 
in a collaborative way. In the remaining cases collabo-
ration of producers is limited to holding meetings and 
speeches with associations of regional producers. 

As to distilleries, little collaboration was also verified. 

The agriculture manager of a large distillery men-
tions that there was no collaboration to regulate 
supply during the drought period, mainly due to the 
strong competition with the remaining plants near 
the distillery: “we are eight plants around here, see, 
then there was not collaboration whatsoever, it was 
a race to come first, it was each one by himself” (ag-
riculture manager of a large distillery). 

And still according to that participant, lack of col-
laboration is caused by historical cultural traits rep-
resented by the character of the owners of the first 
sugarcane-energy plants, the so-called “colonels”. Ac-
cording to him, that stance prevents the development 
of many regions due to competition related to labor, 
and he alleged that at places where there are many 
plants there was no other developing industries.

The large distillery’s participant managers state that 
although some groups and research centers have 
been set up, the sugarcane-energy supply chain re-
mains isolated, its potential is not totally recognized 
in the global market. Among the barriers to develop-
ment, in their opinion, there is the government in-
tervention in the sector through subsidies favoring 
fuel, energy and sugar commercialization. 

Not always can the plants take advantage of the ben-
efits to promote long-term integration and structur-

ing. The technical manager of plant 6 confirms the 
need of more collaboration, and justifies that due to 
lack thereof some plants have been shut down dur-
ing the drought, exactly as a result of bad adminis-
tration and lack of governmental support. Among 
them, two different scenarios were observed: at the 
plant not associated to cooperative 2, due to lack 
of any relationship action with  the producer, there 
were major difficulties with the resulting economic 
problems (high prices of raw material) and financial 
ones (lack of capital for investment). 

At the plants linked to cooperative 2, on their turn, 
sharing information took place through joint ef-
forts for relationship, such as periodical meetings 
and dedicated investments: e.g., infrastructure to 
store cooperative 2’s sugar, available at many plants, 
pointed out as a competitive advantage for its flex-
ibility and co-location, in addition to information 
systems developed between cooperative 2 and the 
associated supplying plants. 

One of the participants, an agriculture manager of 
plant 1, stresses that the information coming from 
cooperative 2 would circulate only internally in the 
company, but the use of new technologies related to 
the internet had helped their fast diffusion to the in-
terested parties in the sugarcane-energy sector.

Plant 3 said that information was shared during the 
drought among the State Department of the Envi-
ronment (SMA), Environmental Company of the 
State of São Paulo (CETESB) and the Department of 
Water and Electricity (DAEE), at meetings attend-
ed by experts of the Sugarcane Technology Center 
(CTC) to start defining joint plans.

As to buyers, food network 1 says that permanent in-
ternal committees were formed to follow the matters 
related to climate and sustainable use of the water, 
in addition to external relationships between plants 
of the food network and their suppliers through de-
bates and assessments. Still in the opinion of the 
buyers, other organizations represented, such as the 
soft drink network 1, point out that some of its buy-
ers demand sharing information on products and 
management of natural resources (which was done 
through emails both to buyers and to governmental 
inspection agencies).

Efforts for a joint relationship among companies in 
the sugarcane-energy supply chain were strongly ev-
idenced between the plants (except for plant 7, not 
associated) and cooperative 2. 
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In addition to those pieces of evidence of vertical 
collaboration, efforts for joint relationship are very 
common between plants and research center or In-
stitutions of Superior Education (IES), which also 
strengthen horizontal collaboration. Plant 2 says 
that it developed, in a partnership with the Supe-
rior School of Agriculture Luiz de Queiroz (ESALQ), 
a new soil systematization, with new technology to 
prepare and deepen roots: “we worked together with 
ESALQ, and we drew a new soil systematization and, 
in parallel, we made that preparation of deep soil, 
which is a new technology that we brought to the 
sector” (director of operations, plant 2). 

Those efforts for a joint relationship have enabled 
plant 2 to develop follow-up tools which ease con-
ducting analyses in order to increase predictability 
of information before making decisions. The director 
of operations highlighted also that the efforts for a 
joint relationship among plants, cooperative 1 and 
association of the industry enable the company to 
have opportunities to develop partnerships with in-
ternational non-governmental organizations, such 
as the “Water Project”, in a partnership with the 
World Wildlife Fund (WWF). 

The superintendent of operations of plant 3 highlights 
another example of efforts for a joint relationship, but 
with companies outside the sugarcane supply chain 
targeting on emergencies in case of fire or burning, 
which are more usual during long dry periods.   

The agriculture manager of plant 5 confirms the im-
portance of those partnerships between research 
centers and superior education institutions focused 
on developing new technologies for handling variet-
ies of sugarcane in the tillage, more resistant to pests 
and bad weather caused by the climate. Participant 
of cooperative 2 points out the Center of Sugarcane 
Technology (CTC) as an important link in the de-
velopment of new varieties, although they are not 
oriented towards commercial demand. As to buyers, 
food network 1 relies on a research and develop-
ment center and has contacts with suppliers aimed 
at creating, among other things, machinery to bottle 
products according to economic, social and environ-
mental indicators.   

And still as to buyers, food chain 1 confirmed that 
partnerships are made with its suppliers at each new 
product line launched for the purposes of assessing 
the use of water, fuel and electricity, among other 
utilities, thus corroborating the existence of strong 
vertical collaboration among them. The participant 

comments that it was necessary to set up standard 
procedures elaborated based on the response used at 
the plants in more critical situations.

According to that participant, the drought led to the 
creation of a permanent group at the holding com-
pany in charge of controlling food network 1 and 
developing several indicators to follow up the man-
agement of water resources among the companies 
of that holding company. He also adds that the re-
lationship does not reach any third parties (consid-
ering the triad farmers, processers and buyers) and, 
for now, there has been only some approximation 
among suppliers related to that process; neverthe-
less, there was an alert about the negative impacts of 
a drought, and proposals started to be made in 2016, 
but they were not complete during the data collec-
tion from July to November 2016).  

Finally, about dedicated investments, although there 
was no mention about the absence of information 
sharing at the large distillery among processers and 
producers, investments were pointed out with other 
partners linked to agricultural production and indus-
trial process. “Everything that we could observe that 
was important we had already searched for. There are 
projects with heavy investments and so on, but there 
is nothing like that, imagine if I had it, no” (large dis-
tillery’s agriculture manager). 

On the other hand, for medium-sized sugarcane pro-
ducers the companies performing in the sugarcane-
energy sector have to be more united and govern-
ment leadership is missing. The quality manager of 
plant 7 stresses, in this sense, that there is a bureau-
cratic barrier and also a decrease in long-term credit 
lines for renewing sugarcane plantations.

The sugarcane-energy supply chain has low incidence 
of pests (when compared to other cultures, such as 
orange, for instance) and in its cultivation it is nec-
essary to work with the dry periods, which are posi-
tive up to a point, both for the product quality, once 
it increases sucrose, and to logistics, i.e., mechanical 
harvesting, a process that may be unfeasible during 
the rainy period.    

The sustainability manager of cooperative 1 points 
out that the plant participates in meetings to deal 
with matters related to quality and sustainability.  
According to her, her area collaborates internally 
with the quality sector aiming at implementing ac-
tions and qualification, and at mobilizing the plants. 
Using the information shared with the plants, how-
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ever, is relative because ones are more interested 
than others. Cooperative 2 reported that case stud-
ies have been used at the plants with the best prac-
tices in order to share information before and during 
the drought.  

Collaboration was used for the following actions at 
the plants during the response phase: (1) developing 
technology to concentrate vinasse for fertigation, (2) 
enhancing practices to handle varieties, i.e., looking 
for genetic development of sugarcane young plants 
more resistant to water stress, or yet, (3) innovating 

plating processes by using pre-sprouted plants (PSP) 
and developed in nurseries (meiosis). During the re-
covery phase were pointed out (4) soil conservation 
practices, such as systematization of use of terraces 
to prevent soil erosion and which are able to retain 
more water to supply the groundwater and, conse-
quently, the springs.

Exhibit 4 presents evidence of the byproducts facili-
tating collaboration in the sugarcane-energy supply 
chain obtained in the interviews conducted.

Exhibit 04. Sub-processes facilitating collaboration in the sugarcane-energy supply chain 

Aspects 
determining 

collaboration

Facilitating sub-
processes

Examples Sugarcane-energy 
supply chain In vivo codification

Relationship-
specific assets

Duration of 
contractual 
guaranties

Contracts with farmers 
usually last five years with few 
sugarcane left for negotiations 
at the in-cash market 

“When the drought came, 
there was no sugarcane in 
the market and everybody 
started panicking ” (Agriculture 
Manager Processer 4)

Volume of 
transactions among 
companies

Plants have contracts with 
Cooperative 2 for exports and 
large volumes for the internal 
market, including the soft drink 
network 1, which participated in 
the research, was mentioned

“The major part of our products, 
mainly sugar, is exported, 
but there is a volume for the 
national market, the soft drink 
network 1, buyer 2, buyer 
3, usually are traditional, 
structured companies and 
they also are concerned about 
their supply chain” (Director of 
Operations Plant 3).



ISSN: 1984-3046 © JOSCM | São Paulo | V. 11 | n. 1 | January-June 2018 | 64-79

75 AUTHORS | Marcelo Martins de Sá| Susana Farias Pereira | Priscila Lacsynski de Souza Miguel

Information-
sharing routines

Absorbing capacity 
of a partner

Plant belongs to an international 
group with over 100-year 
experience with international 
agriculture commodities  

“As we have an international 
partnership controlling us, 
including crossing information 
of crops from other regions, 
Thailand, Australia, as to this 
aspect we are rather solid” 
(Superintendent Plant 3).

Plant points out that the 
research centers and 
associations of the industry are 
important, but they used to 
have more resources 

“Maybe the aspect that 
could improve a little is the 
issue of the best practices, 
benchmarking. The CTC used 
to play that role” (Director de 
Operations Plant 3)

Cooperative Buyer shows 
that they work with internal 
relationship once they are inter-
functionality oriented  

“Actually this is a subject 
approached by the quality 
area, where we raise the 
subject, as we do with 
sustainability” (Sustainability 
Manager, Cooperative 2)

Incentives to 
encourage 
transparency and 
discourage free 
agreements

Foods network participates in 
the international program for 
carbon-emission reduction  

“We participate in the CDP, 
I don’t know if you have 
ever heard of it, it is a global 
platform where industries 
declare their strategic plans 
related to the hydric crises, 
energy crises” (Sustainability 
Manager Foods network 1)

Cooperative 2 holds meetings 
about more critical matters to 
prepare action plans together 
with the cooperated plants  

“Then those are actually more 
critical matters, but the quality 
also has no direct action on 
the plants. So they discuss 
the matter, deal with it and 
guide what has to be done: 
let’s prepare an action plan” 
(Cooperative 2).

Complementary 
capacities and 
resources 

Capacity to 
identify and assess 
complementarities’ 
potential 

Plant discloses it learned during 
the drought by searching other 
sources of improvement

“Crises help you search other 
sources of improvement. One 
thing is the crisis, hydric crisis, 
for instance, the drought which 
does not depend on you, 
everybody ends up thinking 
“what can I do to improve 
independence from the 
weather?”, and they end up by 
taking other complementary 
actions, and when they 
move, they do not come back 
to the previous level, they 
even move to a higher level” 
(Superintendent Plant 3).
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Effective 
governance

Capacity to use self-
application instead 
of application by 
third parties of 
the governance 
mechanisms 

Plants have governance 
mechanisms in place together 
with Cooperative 2  

“(...) for instance, in the audit’s 
checklist, this environmental 
issue, social liability, mainly 
related to the environment, 
related to the community, 
how we are dealing with 
those crises. I mean, we have 
realized that it started to be 
something…” (Plant 3).

Plants have their own norms and 
certifications

“And there is also the 
certifications we have, 
BONSUCRO, green 
ethanol, directly related to 
sustainability” Plant 3).

Cooperative informs that the 
plants make their own decisions 
about engaging in actions 
related to sustainability

“We actually do not have a 
direct management, and that 
is why I said that if the plant 
is not willing to engage, it 
doesn’t engage. Not all of 
them engage in the same 
way”. (Sustainability Manager 
Cooperative 2)

Capacity to use 
self-applicable 
formal and informal 
governance 
mechanisms 

Cooperative 2 has formal and 
informal self-applicable on 
cooperated plant suppliers  

“There is a formal area in the 
company which actually raises 
those pieces of information 
and is actually in charge 
of supplying the market, 
making contact with clients 
and areas such as quality and 
sustainability, they deal with 
the matter more broadly. 
Then we see the matter, work 
on it, gather the plants and 
discuss the importance of the 
matter, what is to be done, 
what we could do, we listen 
to them some and take some 
information from where we are 
being charged, from where the 
matter is gaining importance. 
There are two different ways of 
acting” (Cooperative 2)

Source: Adapted (Dyer & Singh, 1998; Paulraj et al., 2012)
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FINAL CONSIDERATIONS

Comparing the capacity of collaboration of the links 
in the sugarcane-energy supply chain, buyers have 
strong capacity of collaborating with plants (proces-
sers), observed at all phases of the drought, mainly 
in the sample studied here which involves, among 
the organizations participating in this study, a glob-
al network of soft drink manufacturers and a coop-
erative which trades sugar worldwide. 

In the case of the plants associated to that coopera-
tive, the collaboration capacity was observed in the 
examples of information sharing deemed relevant 
for the chain in addition to joint efforts for rela-
tionships, dedicated investments and effective gov-
ernance representing the status of the practice of 
collaboration in supply chains (Dyer & Singh, 1998; 
Nyaga, Whipple, & Lynch, 2010; Paulraj et al., 2012).

The weak link of collaboration lies in the farmers’ 
position (producers), who receive the information 
shared at meetings, workshops, weather forecasts 
in the Internet, but without coming closer enough 
to make joint efforts and dedicated investments, 
little horizontal and vertical collaboration being 
highlighted (Barratt, 2004).

In the phase of response to the drought, more approxi-
mation was observed caused by the possibility of having 
some plants shut down. Horizontal collaboration com-
posed by government agencies, sector associations and 
research centers during that period was strengthened 
because information was shared, dedicated efforts and 
investments in monitoring hydrographical basins were 
made, in addition to researches to develop new plant va-
rieties and preserve water resources. 

On the other hand, horizontal collaboration was 
weakened due to an increase in competition for wa-
ter resources among plants and distilleries. The find-
ings in this case study of the sugarcane-energy sup-
ply chain of São Paulo can be valid within this specific 
context. Due to the interdependence of the uncer-
tainty and the processes to make economic decisions, 
future studies can compare organizations located at 
different regions where they face the drought, in ad-
dition to different agribusiness cultures.  

NOTE FROM THE EDITOR

This article was presented at the XX Simpósio de 
Administração da Produção, Logística e Operações 
Internacionais in 2017
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