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PART I Introduction 

1. Background and  
Problem Statement

1.1 A Wake-Up call
The EHEC bacteria outbreak which started in May 2011 in Germany led to a loss of 
confidence in raw vegetables and to extensive damage to the agriculture sector across 
all of Europe (Duvenage & Korsten, 2017; Holvoet, Sampers, Seynnaeve, Jacxsens, & Uyttendaele, 

2015; L’Abée-Lund et al�, 2012). This bacterium causes serious kidney problems and inter-
nal bleedings. Germany was the most seriously affected country with a total of 3950 
people being affected and 53 deaths. In the Netherlands 11 cases of infection were 
reported, but there were no fatalities. The decision of the German government to warn 
the public of this outbreak, combined with the lack of information about its source and 
the impact of the social media, had devastating consequences for European cucum-
ber and tomato growers as their reputation was affected (Hamer, Terlau, Roest, & Petersen, 

2016). It took some time before the source of this EHEC outbreak was linked to sprouts 
(Appel, Böl, Greiner, LahrssenWiederholt, & Hensel, 2012). During the outbreak, however, in the 
media a range of vegetables were suggested as culprits, and conspiracy theories about 
biological attacks also thrived. These caused severe damage to the public perception 
of the safety of vegetables. 
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This crisis showed how vulnerable and interdependent the food chain is and how 
quickly the chain can collapse. The so-called horsemeat scandal in 2013 also illustrates 
this, an incident that highly impacted the beef industry. Mislabelling beef products that 
contained more than 10% horse DNA forced over a dozen retail giants to recall the 
affected products, leading to huge losses in the food chain and to decreased customer 
trust (Madichie & Yamoah, 2017). These examples of food safety incidents demonstrate 
the interdependence of elements in food chains and the importance of transparent 
response processes to such incidents. It also demonstrates how social media have 
changed the world profoundly by facilitating the rapid sharing of information. The food 
industry needs to prepare for a variety of contingencies and learn how to respond to 
sudden shocks rapidly and effectively, because health risks, branding, and food safety 
costs are at stake (Arun & Prasanna Venkatesan, 2019; De Boer & Bast, 2018; Benson, Lavelle, 

Spence, Elliott, & Dean, 2020; Kendall et al�, 2019; Song et al�, 2020). 

1.2 Background research
According to the World Health Organisation (WHO), globally an estimated 600 mil-
lion cases of foodborne diseases and 420,000 deaths are attributed to unsafe food 
yearly (WHO, 2020). In total this results in the loss of 33 million years of healthy life. The 
importance of effective responses to food safety is obvious as it remains impossible 
to eliminate all food safety risks (Diabata, Govindanb, & Panickerc, 2012). Logistics plays 
an important role in an effective response. It can help to minimize health risks and 
reduce political and business risks, through logistic activities such as physically retriev-
ing affected products, blocking affected products in grocery stores, tracing affected 
products world-wide, and supporting adequate sharing of information between food 
supply chain actors (Bourlakis, Maglaras, Aktas, Gallear, & Fotopoulos, 2014; Voldrich, Wieser, & 

Zufferey, 2019). 

In our study, the logistic response to food safety incidents encompass the set of phys-
ical and decision making aspects that plans, implements, and controls the effective-
ness and efficiency of operational activities for the response to food safety incidents 
to minimise the health risks, and alleviate the political and business risks (CSMP 2020; 

Van der Vorst, 2004; Wudhikarn et al�, 2018). The hierarchical classification of the concepts 
operations, logistics and supply chain management is as follows: operations is part 
of logistics, and logistics is part of supply chain management (Zijm, Klumpp, Regattieri,  

Heragu, 2019).

Over the last few years, various developments in the food supply chain impacted logis-
tics decision-making in the response to food safety incidents, such as the introduction 
of more stringent food legislation in Europe (Vos, 2000) (e.g. EU regulation 178/2002, 
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also referred to as the General Food Law), an increase in the number of monitoring 
programs, and a growing awareness of corporate social responsibility (CSR) particularly 
in sustainable food supply chains (Arun & Prasanna Venkatesan, 2019; Bourlakis & Matopoulos, 

2010; Fadhel & Gupta, 2019; Żmieńka & Staniszewski, 2020). 

The increasing need for traceability, shorter lead times and multi-source suppliers 
also suggests that food supply chains are changing (Christensen & Ma, 2020; Rius-Sorolla, 

Maheut, Estellés-Miguel, & Garcia-Sabater, 2020; Wang & Zhao, 2011; Weber & Khademian, 2008). 
Major research efforts have already been devoted to these changes, particularly in rela-
tion to crisis management (Asselt, Fels, Breuer, & Helsloot, 2017; Vlajic, Van der Vorst & Haijema, 

2012) and supply chain risk management (SCRM) (Christopher et al�, 2002; Jiang & Yuan, 2019;  

Normann & Jansson, 2004; Smeltzer & Siferd, 1998). 

However, the main focus of research so far has been in the field of logistic responses to 
humanitarian, emergency, disaster and relief supply chains (Dolinskaya, 2018; Fakhruddin, 

Reinen-Hamill, & Robertson, 2019; Fernando, 2007; Heaslip et al�, 2019; Jiang & Yuan, 2019; Normann 

& Jansson, 2004; Seo, Miao, Almanza, & Behnke, 2018; Tatham & Christopher, 2018; Våland & Heide, 

2005; Wright & Foster, 2018)� This research is still in its infancy, and there is a need for more 
empirical research to deepen and extend the insights and validate the theories (Jiang & 

Yuan, 2019; Vlajic et al�, 2012; Wankmüller & Reiner, 2020; Wegmann, 2020). Further research into 
the logistic response to food safety incidents in particular is needed, in order to make 
progress and meet the challenge of responding effectively (Leat & Revoredo‐Giha, 2013) 
Food supply chains are challenged by various aspects, such as traceability (Trienekens, 

Wognum, Beulens, & Van der Vorst, 2012; Wilson et al�, 2016), food supply chain performance 
(Vlajic et al�, 2012; Voldrich et al�, 2019), branding (Czinkota, Kaufmann & Basile, 2014; León-

Bravo, Caniato & Caridi, 2019), training (Arendt et al�, 2014; Arroyo-López, Cárcamo-Solís, Álvarez-

Castañón, & Guzmán-López, 2017; Reynolds & Dolasinski, 2019), and trust (Astill et al�, 2019; Fadhel 

& Gupta, 2019; Jiang & Yuan, 2019; Nardi, Auler, & Teixeira, 2020; Rius-Sorolla et al�, 2020; Wilson et al�, 

2016). Response to food safety incidents not only involves those formal structures and 
procedures, but is also pertinent to informal values and cultural norms (Egeberg, 2012). It 
is essential to ensure that the coordination plans specified on paper are in agreement 
with how they work in actual practice, as the gap between stipulated and practiced 
coordination in crisis management also merits further theoretical considerations 
(Christensen & Ma, 2020). 

Food supply chains consist of multiple supply chain positions, upstream, midstream 
and downstream in the chain (Van Hoek, 1999; Nordin, Öberg, Kollberg, & Nord, 2010), and 
these positions may cause various uncertainties that disrupt information flow, values 
and processes (Johnson, 1999; Konieczna, p2018; Lo, 2013; Miller, 1987; Miller, 1988 ). The more 
upstream positions, for example, are better able to gather information at the supplier 
end, whereas downstream positions can obtain more information at the consumer end. 
This is why there must be adequate collaboration and coordination between actors, to 
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quickly observe that problems are building up in the supply chain (Akkermans & Van Was-

senhove, 2018; Asselt et al�, 2017; Bosona & Gebresenbet, 2013; Fadhel & Gupta, 2019; Fernando, 2007; 

Konieczna, 2018; Roth, Tsay, Pullman, & Gray, 2008; Schmidt, Foerstl, & Schaltenbrand, 2017; Weber 

& Khademian, 2008). Previous research has also highlighted the close interdependencies 
between different positions in the food supply chains and the limitations of product 
based controls regarding food safety and quality at the consumers’ end (De Matos et 

al�, 2007). Moreover, more research into adequate managerial sense-making and deci-
sion-making is needed as some authors indicate that managers are often too slow in 
observing that problems are building up within the network (Akkermans & Van Wassen-

hove, 2018). 

However, so far no research has been dedicated to decision-making for effective logis-
tic response in the case of food safety incidents in which the perspectives of the vari-
ous food supply chain positions are distinguished. In this research, we will explore the 
logistic response to food safety incidents by identifying critical elements in the relevant 
decision-making process, distinguishing the views from the various supply chain posi-
tions over a longer period of time. 

1.3 Relevance and contribution
The results of this research are relevant for both researchers and practitioners. It makes 
a theoretical contribution to logistics and supply chain theory in the realm of food 
safety. The result is a comprehensive framework related to supply chain positions. It 
identifies and explains the critical elements in decision-making for an effective logistic 
response to food safety incidents, as required in order to minimize health risks and 
reduce political and business risks. As previous literature lacks empirical testing on 
the critical elements in decision-making for the logistic response, particularly for food 
safety incidents related to the supply chain positions, there is a need for more research 
into this field to better understand how intra-organisational development practice can 
help with collaborative activities and what the possible benefits are of this practice. 
Furthermore, the research makes a contribution to qualitive research design theory in 
the realm of explorative longitudinal qualitative research that is still in its infancy stage. 

This research makes a practical contribution to the food industry by supporting logistics 
& supply chain managers and quality managers - responsible for deploying the logistic 
response process in case of food safety incidents - by providing the comprehensive 
framework outlined above. Goal is to support adequate managerial sense-making and 
decision-making in the response to incidents. This may provide better understanding 
in concepts such as transparency, collaboration, reputation, and consumer trust.
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1.4 Scope and focus
Over the last decades, supply chain incidents and food safety have been examined by 
practitioners and researchers across various disciplines. These include food safety man-
agement, organisational sciences, sociology, marketing and logistics & supply chain 
management (Assunção et al�, 2019; Mikulsen & Diduck, 2016; Molnar & Godefroy, 2020; Park, 

Kim, & Bahk, 2017; Seo et al�, 2018; Voldrich et al�, 2019; Wilson et al�, 2016; Zhang, Xu, Oosterveer, & 

Mol, 2016). We acknowledge that incidents and food safety require an interdisciplinary 
approach based on previous research; still, it was necessary to make some choices, as 
the research field covers many theoretical perspectives (such as marketing, sales, com-
munication). This led to the following research dimensions:

First, the research scope is related to food safety incidents in the food industry, to better 
understand and gain knowledge on how to respond effectively to these incidents. Food 
safety incidents have been defined as ‘events where, based on the information available, 
there are concerns about actual or suspected threats to the safety, quality or integrity of 
food that could require intervention to protect consumers’ interests’ (FSA, 2017).

Secondly, we focus on the logistic response to food safety incidents by exploring the 
critical elements in decision-making for an effective logistics response. Even though a 
response to incidents involves different disciplines, such as marketing, sales and com-
munication, our primary focus is on the logistics aspects of this response. As health, 
political issues, reputation, business continuity etc. are at risk in such incidents, deploy-
ing an effective logistic response is desirable from a consumer, political and (individual) 
food firms’ view (Mithun Ali et al�, 2019; Ssennoga, Mugurusi, & Oluka, 2019; Voldrich et al�, 2019). 
The logistic response encompass the set of physical and decision making aspects that 
plans, implements, and controls  the effectiveness and efficiency of operational activi-
ties for the response to food safety incidents to minimise the health risks, and alleviate 
the political and business risks (CSMP 2020; Van der Vorst, 2004; Wudhikarn et al�, 2018). 

Thirdly, we focus on the views of various supply chain positions in relation to the logis-
tic response to food safety incidents, to better understand and gain more knowledge 
about that relationship, to improve the intra-organisational development practice and 
alignment in decision-making for an effective logistic response to food safety inci-
dents. These positions vary from more upstream in the supply chain (at the supplier 
and manufacturer end) to downstream in the supply chain (closer to the retailers and 
consumers). 

Fourthly, we focus on food safety in relation to plant- and animal-based products. EU 
Regulation (EC) No 178/2002 states that  producers of feed for food-producing animals 
are intrinsically part of the food chain and the principles of the General Food Law apply 
to both. The regulations and directives already specify that feed must be traceable 
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and identifiable throughout the supply chain and what actions are taken to withdraw 
unlawful products from the market. But this is not applicable to food. 

1.5 Research objective and research questions
In this research we aim to get a better understanding of the logistic decision-making 
process within the food supply chain. We also aim to support the development of effec-
tive response strategies in this area, and to define a set of practical guidelines. Effective-
ness is defined as having  the intended or expected effect on health risks, political risks, 
and business risks. We excluded possible effects on costs or organisational efficiency in 
this research.

Research objective:

To develop a comprehensive framework that identifies critical decision-
making elements for an effective logistic response to food safety incidents, 
taking into account the views of the various supply chain positions�  

Research questions:

To reach this research objective, three main questions are defined:

1. What are the phases in the decision-making process of the response framework 
for an effective logistic response to food safety incidents?

2. What are the critical decision-making elements for an effective logistic response 
to food safety incidents, in the different phases of the decision-making process?

3. What are the views of the supply chain positions on the phases and critical deci-
sion-making elements for an effective logistic response to food safety incidents?

1.6 Research design

1.6.1 Exploratory Longitudinal Qualitative Research

Given the relatively scarce availability of research into logistic responses in relation to 
food safety incidents in general and supply chain positions’ views in particular, there 
is a need to explore the discussions that underlie the set of logistic decisions made in 
the event of a food safety incident. We selected an exploratory longitudinal qualitative 
research design (LQR) (Hermanowicz, 2016). 
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Within the field of logistics management, there is increasing attention to qualitative- 
naturalistic orientation (Halldórsson & Aastrup, 2003; Houé & Murphy, 2017). Various qualita-
tive studies in logistics are based on ideas from grounded theory or refer to a sole use of 
qualitative data or techniques (Baratt, 2011; Gammelgaard & Flint, 2012; Grant, Teller, & Kotzab, 

2010; Pfohl & Buse, 2000). In our research, we aim to study and understand the phenom-
enon of logistic response to food safety incidents and its interaction with the various 
contexts and the views of the supply chain positions over a longer period of time. By 
remaining open to emergent phenomena in the research period, our understanding 
of the dynamics of food safety incident processes within its complex social reality is 
expected to grow. Qualitative methods provide a depth and richness in order to probe 
the how and why questions (Ellram, 1996). The need to look beyond the boundaries 
drawn by the quantitative orientation is also urged by discussions questioning the role 
and scope of logistics activities. Novack, Rinehart, and Wells (1992) extend the concep-
tual foundations of logistics beyond physical activities to include transaction activities 
(including behaviour and information flows). Qualitative research supports researchers 
in situations where there are no simple explanations or simple solutions because the 
problems are complex and have a specific, often unique, context. Many variables are at 
play and decisions are made at the end of a complex decision-making system, in which 
many stakeholders play an important role. Our aim to study the logistic decisions made 
in the response to food safety incidents suggests that a qualitative approach may help 
us to explore what happens during these incidents. 

In our research, we have chosen for a longitudinal research approach to gather the 
information over a longer period of time to build a theoretical framework (Ellram, 1996). 
This longitudinal approach was chosen because the data from multiple data sets taken 
over a longer period of time is considered more compelling; the overall research is 
therefore regarded as being more robust (Hermanowicz, 2016). Over a longer period, rep-
resentatives from the various supply chain positions were asked to elaborate on their 
logistic decision-making process and response to food safety incidents; this ensured 
data triangulation to improve the validity of our research findings. Furthermore, we 
chose multiple research periods and data sets to provide more compelling support for 
the propositions and strengthen the transferability of the findings. The truth-value is 
addressed by the details described in which the results surfaced from the data. In the 
empirical research chapter, the link between the data and the results is presented in for 
example the NVivo analysis overviews, a vignette, and quotes from the interviewees. 
Traceability is addressed by describing and following the study protocol in all our data 
sets. Besides this protocol, we created an audit trail by keeping a research journal and 
storing all collected data, as far as possible, in an electronic file, for example in NVivo 
and Endnote. In chapter 4, these quality criteria will be elaborated on. 
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The collected data was analysed by the abductive research approach, as we neither fol-
lowed  the pattern of pure deductive nor of pure inductive: we adopted theory-building 
elements by simultaneously performing the data collection and theory development 
over the different research periods (Håkan & Gyöngyi, 2005). 

Over a period of eleven years, data was collected in six research periods to develop 
the comprehensive framework. In 2010, a pilot interview and four exploratory inter-
views were conducted. In 2012 as well as in 2013 a focus group was held. Moreover, in 
2012/2013 twenty-one interviews were conducted separately. In 2015, six interviews 
were conducted, and finally in 2020 another eight interviews with various supply chain 
positions. In Chapter 4, the choices for the research approach are elaborated in depth. 

1.6.2 Literature 

We studied literature both inside and outside logistic management and SCM, in organ-
izational fields such as marketing, sales, communication and risk management but also 
the response to disaster, crises and emergencies. The aim is to create more insight and 
a better understanding in the underlying set of decisions during the response to food 
safety incidents. These insights are used to support the abductive research approach. 

The literatue review describes two main literature streams: first, food safety in food sup-
ply chains; second, decision-making in logistic response to food safety incidents. These 
streams are directly linked to the concepts in the research questions. 

1.7 Outline of the thesis
The outline of the thesis is illustrated in Figure 1-1. The literature review deals with 
aspects of Food Safety in Chapter 2 and Decision-making in Chapter 3. Chapters 4 
through 7 show the structure of the empirical research, with six research periods from 
2010 to 2020.  The final Chapter 8 presents Conclusions and Recommendations.
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Figure 1-1 Outline of the thesis�
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PART II Literature review

2. Food Safety in Supply Chains

This chapter describes the first of two literature streams reviewed in this research, 
namely on food safety in food supply chains. Goal is to gain knowledge and insight 
into the concepts of food safety and food supply chains from a theoretical perspective. 
Furthermore, the concepts of supply chain position and food safety incidents will be 
discussed as these are also main concepts in our research questions. 

In current literature, the concepts of food safety and food supply chains are broadly 
discussed from various theoretical angles. This chapter starts with an overview of the 
various definitions and interpretations of (food) supply chains. In this connection, it 
also describes the food supply chain processes and supply chain positions from the 
perspective of the logistic activities in those food supply chains. The following main 
sections discuss the concept of food safety in supply chains, and food safety incidents 
in particular. 

The chapter concludes with a summary of the main findings.

2.1 Food supply chains

2.1.1 Defining food supply chains

Since the 1990s, supply chains instead of individual firms started to compete with each 
other (Jägers et al�, 1998; Christopher, 2016), which is also applicable for the food industry 
(Cappellesso & Thomé, 2019; Ramirez, Roman, Ramos & Patrucco, 2020; Van der Vorst, 2004). 
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Formerly, the primary focus was on creating a single plan for the internal flow of prod-
ucts and information through a business; now, more effort was put into inter-organisa-
tional, external linkages. Collaboration between organisations in supply chains is seen 
to play a critical role in improving performance and creating competitive advantage 
(Akkermans et al�, 1999; Barratt, 2004; Nimmy, Arjun, & Pillai, 2019; Simatupang Togar & Sri-

dharan, 2008; Wankmüller & Reiner, 2020; Zacharia, Nix, Lusch, & Emerson, 2009). As there 
is no “one size fits all” supply chain, since product and market characteristics differ per 
situation, competitive supply chain design needs to be managed and aligned based on 
aspects such as the product and market characteristics (Christopher, 2016). 

Since food logistics is a field within supply chain management (Auler, Teixeira, & Nardi, 

2017; León-Bravo et al�, 2019), we also reviewed supply chain literature to better under-
stand the concept of food supply chains. In general, two main differences between 
supply chains and food supply chains are 

(1) the continuous change in food quality between the time the raw materials leave 
the grower and the moment the product reaches the consumer (Tijskens, 2001), 
and 

(2) the fact that consumers ingest food products as nourishment (Miranda-Ackerman, 

Colín-Chávez, & Ferranti, 2019). 

The specific product and market characteristics for the food industry and its supply 
chains are: the vast numbers and kinds of products, different shelf-life spans and con-
straints, demanding consumer expectations, long-production throughput time, sea-
sonality, physical features, and conditioned transportation and storage (Beske, Land, & 

Seuring, 2014; Fritz & Schiefer, 2008; Gold, Hahn, & Seuring, 2013; León-Bravo, Caniato, & Caridi, 2019).  

Table 2-1 gives an overview of some commonly found (food) supply chain definitions. 
Most of these definitions share a focus on three aspects: 

(1) the external environment, 

(2) the interrelations between interdependent supply chain actors in that envi-
ronment, to integrate the flow of products, services, and information from raw 
materials to final customer, and 

(3) the coordination of a network of operations to achieve common objectives, 
including financial aspects: costs and benefits. 
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Table 2-1 Overview of (food)supply chain definitions

Author(s) Definitions

Christopher (2016) “Supply chain management is the management of upstream and downstream 
relationships with suppliers and customers in order to deliver superior customer 
value at less cost to the supply chain as a whole.”

Council of supply 
chain management 
professional 
(CSCMP, 2020)

“Supply chain management encompasses the planning and management 
of all activities involved in sourcing and procurement, conversion, and all 
logistics management activities. importantly, it also includes coordination and 
collaboration with channel partners, which can be suppliers, intermediaries, third 
party service providers, and customers. In essence, supply chain management 
integrates supply and demand management within and across companies.”

Dani and Deep 
(2010)

“Agri-food supply chains (AFSCs) include all steps involved in production, 
manufacturing and distribution of food until its final consumption, not only share 
these general risks but also face their own unique vulnerabilities due to the limited 
shelf life of food, and variability in quality and availability of raw materials as 
organic products.”

Folkerts and 
Koehorst (1997)  

“Food supply chains are a set of interdependent companies that work closely 
together to manage the flow of goods and services along the value-added chain 
of agricultural and food products, to realise superior customer value at the lowest 
possible costs.” 

Gattorna (2010) “Supply chains are any combination of processes, functions, activities, 
relationships and pathways along which products, services, information and 
financial transactions move in and between enterprises, in both directions.” 

Van der Vorst, 
Beulens, and 
Van Beek (2000)

“Food supply chains consists of several interdependent steps and operations, for 
example, farming, food processing, distribution, retailing and consumer handling.”

The main difference between the definitions is the level of abstractness, and thereby 
the process details. The goal in this research is to develop a framework for effective 
logistic decision-making in food supply chains when responding to incidents affecting  
food safety. As the relevant processes for decision-making will be explored, more pro-
cess details and so a lower level of abstractness is preferable in the definition of food 
supply in this research. Including this lower level of abstractness and the three similar 
aspects of all reviewed definitions into a broadly focused definition for this research, 
‘food supply chains’ are defined as: 

The planning and management of goods, information and financial flows 
through a network of interdependent organisations that aim to produce and 
deliver food or food services, in order to realise customer value at the lowest 
costs� It includes the coordination and collaboration with actors for processes 
and activities across different functions such as marketing, sales, production, 
product design, procurement, logistics, return flows, finance, and information 
technology within the network of organisations�
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2.1.2 Food supply chain processes

The definition of food supply chains (Section 2.1.1) includes that it is a network of 
interdependent organisations. Those organisations are involved in the production and 
distribution of plant- and animal-based products, such as producers, distributors, retail-
ers, logistic service providers, and consumers (Arun & Prasanna Venkatesan, 2019; Auler et al�, 

2017; Nardi et al�, 2020; Trienekens et al�, 2012). The primary logistic activities of food supply 
chain actors are: production, distribution, and storage (Aung & Chang, 2014; Christopher, 

2016). As depicted in Figure 2-1, the food chains also include secondary activities such 
as (B2B and B2C) sales, consumption and disposal; also, where required, a return flow. 

Figure 2-1 Generic food supply chain actors and activities

The generic food supply chain has four types of key stakeholders: food business, con-
sumer, (business) community, and (EU) food regulatory and enforcement agencies (see 
Table 2-2) (Minnens, Luijckx & Verbeke, 2019). These stakeholders all  play a  role in the logis-
tic response to food safety incidents, each from their own perspective, more upstream 
or downstream, that can vary per chain design (Van Hoek, 1999). 

Table 2-2 Overview of stakeholders and food supply chain positions

Type of 
Stakeholder

Supply chain 
position

Relative place 
in supply chain

Main (logistic) activity of position

Food Business Producer Upstream Creating  added value to the product/service

Food Business Wholesaler/retailer Downstream Storage and sales 

Food Business Logistic service 
provider

Upstream and 
downstream

Transport and distribution 

Consumer Consumer Downstream Consumption and disposal

(Business) 
community

Branch 
organisation

Upstream and 
downstream 

Representing industry members as a 
front man for the supply chain positions: 
consumer, producer, logistic service provider, 
wholesale and retail

Food Regulatory 
Agencies

Authority Upstream and 
downstream

Monitoring, and if required enforcement to 
ensure food safety

Consumption
& Disposal

Storage
& Sales

Storage
& Sales

ProductionProduction

Distributor/
Wholesaler

ProducersFarmers Retailer Consumer

Distribution of Product Flow
Distribution of Return Flow
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Not only does the food supply chain include different stakeholders, we can also distin-
guish two main types of food supply chains (Van der Vorst, Beulens, & Van Beek, 2000) : 

1. for fresh agricultural products: the intrinsic characteristics of the product remain 
unchanged; fresh tomatoes, cucumbers, apples, etcetera. 

2. for processed food products: agricultural products are used as raw materials 
to make processed products with a higher added value, canned vegetables for 
example. 

Both types are susceptible to multiple risks in terms of food safety incidents, indicating 
the need for risk management. The challenge for all food supply chain actors is to create 
transparency, collaboration and trust (Astill et al�, 2019; Wiegerinck, 2006). Mahajan, Garg, 
and Sharma (2017) state that despite its relevance, food supply chain management has 
received little attention in literature because the interlinkages and interdependencies 
create challenges in the design of effective food supply chains, already in normal let 
alone in crisis settings (Fan & Stevenson, 2018). An important element in decision-making 
is the dominance in the relationship between two supply chain positions (Li, Yang, & 

Hassan, 2019). Previous research indicates the relevance of understanding the relation-
ship between the supply chain positions and how they deal with specific topics (Gallo 

& Jones-Christensen, 2011; Nordin et al�, 2010; Schmidt et al�, 2017; Lo, 2013; Zhasmina, Natalie, 

& Anton, 2020). The interest in the concept of supply chain positions relates to ‘power 
dependencies in the chain’, but is also apparent in recent studies that identify ‘company 
size’, ‘industry’, and ‘perception’ and ‘extent of operability’ as key elements for deter-
mining how the positions will deal with emerging topics in the supply chains, such as 
sustainability (Gallo & Christensen, 2011). Even so, the critical role of power dependence in 
supply chain relationship management deserves more attention in food supply chains 
to get full insight and knowledge (Bowman, Froud, Johal, Leaver, & Williams, 2013; Maglaras, 

Bourlakis, & Fotopoulos, 2015). 

2.1.3 Food supply chain positions 

Supply chain positions can be more or less upstream, midstream or downstream in the 
supply chain (Van Hoek, 1999). The position can be described by the structural position 
of an organisations’ logistic value creation activities, measured on the basis of the tier 
distance to the consumer (Schmidt et al�, 2017). Zhasmina et al. (2020) describe the supply 
chain position as ‘a term that distinguishes between upstream business-to-business 
(B2B) companies, and downstream consumer-facing businesses (B2C)’. 

More upstream positions in the food supply chain, such as producers, are better able 
to gather information at the supplier side, whereas more downstream positions, like 
wholesalers and retailers, are more able to get information at the consumer end since 
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they have more (in)direct contact with the consumer. Empirical research into SMEs 
indicates that more collaboration and information sharing occur towards the down-
stream end of the supply chain, whereas only few upstream actors appear to manage 
and share adequate information, resulting in increased supply chain risks (Kusmantini, 

Satmoko, Pratiwi, & Kurniawati, 2020; Papakiriakopoulos & K�, 2010). According to marketing 
theory, the exact food supply chain position relates to the cause of various uncertainties 
that disrupt information flows, values, and processing between actors (Johnson, 1999; 

Konieczna, 2018; Miller, 1987; Miller, 1988; Lo, 2013). To cope with these uncertainties, supply 
chain actors need to focus on collaboration to create more traceability and transpar-
ency (Aung & Chang, 2014; Mattevi & Jones, 2016; Lo, 2013; Sun & Wang, 2019). This is relevant 
for establishing effective supply chain responses, and managing the dependencies in 
the supply chain (Lo & Power, 2010). Organisational theory studies indicate that upstream 
raw material suppliers, and midstream unbranded producers tend to be more reactive 
and conservative in nature concerning topics such as social responsibility innovation 
than branded retailers downstream (Lo, 2013). Since the brand companies, operating 
downstream, are in direct contact with consumers, they tend to have a more proactive 
attitude towards emerging topics. Clear and empirically validated insights how and 
why supply chain positions impact the logistics in case of food safety issues are still 
scarce.  

2.2 Food safety

2.2.1 The landscape 

Food safety is a concept that is discussed by many researchers in various disciplines 
over the years, as well as by authorities world-wide to monitor and ensure food safety 
(De Boer et al�, 2015; Asselt et al�, 2017; Auler et al�, 2017; Mikulsen & Diduck, 2016; Molnar & Godefroy, 

2020; Nardi et al�, 2020; Wu & Hsiao, 2021). Food safety should not be confused with food 
security, which refers to the access to enough food: food safety refers to the notion that 
food needs to be free from any hazards that might cause health risks (FAO/WHO, 2003; 

Kiliç, Boz, & Aydin Eryilmaz, 2020). Accessibility to safe and nutritious food is considered to 
be a basic human right and this stresses the importance of the concept of food safety 
(Uyttendaele, Franz, & Schlüter, 2015). The Food and Agriculture Organisation of the United 
Nations, the FAO, defines food safety as the ‘assurance that food will not cause harm to 
the consumer when it is prepared and/or eaten according to its intended use’ (FAO/WHO, 

2003). As no world-wide legislation is applicable to food safety, varying approaches and 
requirements are seen from different countries. This is a challenge to food safety, as 
food supply chains are often internationally oriented; this calls for alignment in moni-
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toring, prevention and response to food safety incidents by food organisations from all 
over the world (Leialohilani & De Boer, 2020). Two legislative approaches to food safety are 
described: one from the point of view of the European Union (EU), and the other from 
the United States (U.S.). 

In the EU, a series of food safety incidents in the late 1990s drew attention to the need 
to establish general principles and requirements concerning food law at Union Level 
(Vos, 2000; EC, 2020). Accordingly, the European Commission proposed an integrated 
approach to food safety ‘from farm to fork’ in the White Paper on Food Safety. In 2002, 
the European Parliament and the Council adopted Regulation (EC) No 178/2002, laying 
down the general principles and requirements of food law in the General Food Law 
Regulation: ‘The General Food Law Regulation is the foundation of food and feed law. 
It sets out an overarching and coherent framework for the development of food and 
feed legislation both at Union and national levels. To this end, it lays down general 
principles, requirements and procedures that underpin decision making in matters of 
food and feed safety, covering all stages of food and feed production and distribution.’ 
Furthermore, an independent agency responsible for scientific advice and support 
was set up, the European Food Safety Authority (EFSA). Within the EU, the Rapid Alert 
System for Food and Feed (RASFF) introduced by the General Food Law, covers food 
and feed, in line with the ‘farm to fork’ approach (European Institute for Food Law, 2014). The 
RASFF is a network for exchanging information about direct or indirect risks to human 
health deriving from food or feed. The system involves the Member States, EFSA and 
the Commission. 

The U.S. has three federal and two state governmental organisations that are in control 
of food safety: the Food and Drug Administration (FDA), the Food Safety and Inspection 
Services (FSIS), the Center for Disease Control and Prevention (CDC), the State Depart-
ment of Public Health and the State Department of Agriculture. Under the authority 
of the Federal Meat, Poultry and Egg Products Inspection Acts, the Food Safety and 
Inspection Service (FSIS) inspects and monitors all meat, poultry and egg products sold 
in interstate and foreign commerce to ensure compliance with mandatory U.S. food 
safety standards and inspection legislation (NCSL, 2020). Political cultural differences 
between the U.S. and the EU play an important role in the difference of food safety 
approaches (Guehlstorf & Hallstrom, 2005). Local culture and attitudes influence regula-
tions, which led to past food safety disputes between the EU and the U.S. as signifi-
cant differences in cultural influences and consumer ideas about food safety can be 
identified (Echols, 1998). A difference between the EU and the U.S. food safety approach, 
is that the European General Food Law Regulation is more focused on pro-active inter-
ventions, whereas the U.S. is more focused on re-active interventions in cases of food 
safety incidents. 
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In the Netherlands, as in all EU member states, the role of the Netherlands Food and 
Consumer Product Safety Authority (NVWA) regarding food safety includes risk-assess-
ment, policy-making, monitoring, and enforcement (Van Der Meulen, 2013). This again 
indicates that the role of food safety authorities in case of food safety incidents is 
focused on enforcement. 

2.2.2 Food safety regulations: GMP, GHP, and HACCP

As our research focuses primarily on collecting data in companies located in Europe, we 
will provide more background regarding the regulations from their legislative perspec-
tive in this chapter. Having the General Food Law Regulation as a foundation, other 
regulations are to some extent based on this General Food Law (GFL). Food safety man-
agement for example includes the pre-requisites Good Manufacturing Practices (GMP), 
Good Hygiene Practices (GHP), and the Hazard Analysis Critical Control Points (HACCP) 
plan to reduce risks and improve the reactive responses which are of importance for 
food supply chains (Aung & Chang, 2014; Zhang et al�, 2016).

Under Regulation (EC) No 852/2004 of the European Parliament and of the Council of 
29 April 2004 on the hygiene of food stuffs, any company producing, processing or 
distributing foodstuffs or animal feed is obliged to establish food safety procedures 
based on the seven basic principles of the HACCP system. Those basic principles are 
described in the Codex Alimentarius of the World Health Organisation (WHO) and the 
Food and Agriculture Organisation (FAO) of the United Nations. The statutory hygiene 
requirements and the requirements for establishments included in it form the basis 
for safe production (The Netherlands Food and Consumer Product Safety Authority, 2018). As of 
14 December 2019, Regulation (EU) 2016/2031 applies on protective measures against 
plant pests (“Plant Health Law”). Included in the regulation is the fact that the produc-
ers are required to enable traceability according to the ‘one step back and one step 
forward’ principle in the supply chain, but regulations do not provide specific hard 
requirements concerning the quality of the information collected and shared with 
actors one step back and one step forward. 

2.3 Food safety incidents: definition and 
classification

2.3.1 Defining food safety incidents

In the literature, definitions of food safety incidents are very similar, mostly initiated by 
legislature (governmental agencies) due to their statutory basis. According to U.K. Food 
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Safety Authority (FSA) the definition of a food safety incident is: ‘any event where, based 
on the information available, there are concerns about actual or suspected threats to 
the safety, quality or integrity of food and/or feed that could require intervention to 
protect consumers’ interests’ (FSA, 2017). This definition has a statutory foundation for 
some requirements of the response, which may lead to a withdrawal or recall that will 
result in costs and related responsibilities that need to be part of an unequivocal policy. 
Other agencies, such as the Dutch NVWA, U.S. CDC and Australia - New Zealand FSANZ, 
interpret the concept similarly, as an event that occurs when concerns around the safety 
or quality of food (and/or feed) may require action to protect consumers. As food safety 
and food safety incidents are directly linked to legislatures, legislation, regulations and 
standards, the definition of the term food safety incident in this research needs to have 
a statutory basis. We will comply with the FSA definition, as derived from the GFL.  

2.3.2 Key characteristics

Each food safety incident is unique, and further research is needed to get more insight 
in the required countermeasures that can act against unique risks (Manning & Soon, 2016). 
Incidents can vary, from a relatively high to a relatively low level of uncertainty and 
complexity, and anything in between (Soon, Brazier & Wallace, 2020). The higher the level of 
uncertainty and complexity of a food safety incident, the more challenged the accurate 
evaluation of the implementation of response plans, and this may negatively impact 
effective response plans (Song et al�, 2020). So, it is important to have insight in the key 
characteristics of food safety incidents. Based on literature review of food supply chains 
and food safety incidents, and reviewing additional literature in risk management and 
the characteristics of events in emergency management literature, the key characteris-
tics of food safety incidents are presented in Table 2-3.

The key characteristics ‘health risks’, ‘political risks’ and ‘business risks’ ensue directly from 
the different types of food safety incidents (FSA, 2017). ‘Compliance aspects’ result directly 
from legislation and its regulations (Charlier & Valceschini, 2008; European Food Safety Author-

ity, 2011; Wilson et al�, 2016). ‘Interdependency of the actors in the food supply chain’, ‘multi- 
actor involvement’, and ‘stage in food supply chain’ are derived from food sup-
ply chain management literature (Manning & Soon, 2016;  Auler et al�, 2017; Meuwis-

sen, & Oude Lansink, 2017; Adeseun et al�, 2018; Arun & Prasanna Venkatesan, 2019; Assefa,  

Astill et al�, 2019;  Soon et al�, 2020 ; Song et al�, 2020). From risk management literature, the 
key characteristics ‘scale impact’, ‘time pressure’, ‘level of uncertainty’ and ‘response 
action’ are identified (Assefa et al�, 2017; Colicchia, Creazza, Noè, & Strozzi, 2019; Diabata et al�, 

2012; FAO/WHO, 2003; Hamer et al�, 2016; Verbeke, Frewer, Scholderer, & De Brabander, 2007). In 
essence, these key characteristics are a foundation for the decision-making process of 
the logistic response to food safety incidents. 
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Table 2-3 Identified key characteristics of food safety incidents 

Author(s) Key food safety incident 
characteristics

Description

FSA, 2017; Gizaw, 2019;  
Lin, 2010

Health risk May have negative health consequences due to 
physical, chemical or microbiological hazard

Political risks May affect politcial sensitivity on (inter)national 
level

Business risks May cause financial and reputational damage 
in short-term and long-term

Charlier & Valceschini, 
2008; European Food 
Safety Authority, 2011; 
Wilson et al., 2016

Compliance aspects Legislation plays an important role in the 
response to an incident

Manning & Soon, 2016;  
Auler et al., 2017; Meu-
wissen, & Oude Lansink, 
2017; Adeseun et al., 
2018; Arun & Prasanna 
Venkatesan, 2019; Assefa,  
Astill et al., 2019;  Soon et 
al., 2020 ; Song et al., 2020

Interdependency of 
actors in food supply 
chain    

Actors involved may be dependent on other 
food supply chain actors in their response

Multi-actor involvement  May involve multiple food actors such as pro-
ducers, retailers and logistic service providers

Stage in food supply 
chain  

Incidents can occur at any stage in the food 
supply chain, whether more upstream or more 
downstream

Assefa et al., 2017; Colic-
chia, Creazza, Noè, & 
Strozzi, 2019; Diabata et 
al., 2012; FAO/WHO, 2003; 
Hamer et al., 2016; Ver-
beke, Frewer, Scholderer, & 
De Brabander, 2007

Scale impact                 May affect wide geographical areas and large 
population groups

Time pressure                 Time is critical for the response to health risks, 
and there is time pressure for quick decision 
making and action 

Response action       An incident requires some form of action by 
food supply chain actors

Level of uncertainty      The level of uncertainty can vary from rather 
low to high depending on the nature of the 
incident, which is often unpredicted and 
unprecedented

2.3.3 Classification of food safety incidents

As food safety incidents are assumed to be rather unique, and the key characteristics 
include possible health, political and business risks (see Table 2-3), it is interesting to 
learn how authorities classify the large variety of incidents. Food safety authorities, 
such as the Dutch NVWA and U.K. FSA, distinguish the following four types of food 
safety issues and link them to the legal activities of monitoring and reporting food 
safety issues (FSA, 2017):

• Routine incidents which are dealt with at the operational level using everyday 
resources and procedures.  They make up the majority of incidents dealt with by 
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the FSA. They may involve evidence of illness, impact on vulnerable groups and 
breaches of statutory limits. They also include incidents such as barn fires or oil 
spills that have an actual or potential impact on food and feed. In some cases, the 
public or media are likely to express some concern. 

• Serious incidents are those which cannot be dealt with using everyday resources 
and procedures, require decision-making and resource allocation at a higher 
level, and require the invocation of the Incident Management & Co-ordination 
Group (IMCG).   

• Severe incidents are those which require Strategic level input and support by the 
invocation of the Strategic Incident Oversight Group (SIOG). Incidents of this type 
require significant cross-departmental collaboration and communications strat-
egy and are often longer in duration and have significant impact on resources.  

• Major incidents are of such significance they require a Central Government coor-
dinated response. Depending on the nature of the incident the FSA may assume 
various responsibilities including acting as the Lead Government Department.  

For the logistic response to food safety incidents, this classification includes a statutory 
basis as consumer and governmental authorities demand an adequate response to 
minimize health and political risks before business risks. To this end, the RASFF ensures 
the proper flow of information across borders in case of a food safety incident within 
the EU. This is in accordance with the GFL, as described earlier. In Chapter 3, we will fur-
ther elaborate on the flow of information during the response to food safety incidents. 

2.4 Concluding remarks 
Literature on food supply chains has acknowledged an increasing level of environ-
mental volatility and turbulence, and the need for more focus on interlinkages and 
collaboration between organisations in (food) supply chains, to improve performance 
and create competitive advantage. Most literature on (food) supply chain management 
is based on the following consensus about the definitions: focus on the external envi-
ronment, the interrelations, and the mutual costs and benefits. The main difference is 
the formulation of the level of abstractness. The necessary level of abstractness relates 
to the research objective, which may require details. In this research, food supply chains 
need to be formulated at a relatively lower level of abstractness since the individual 
processes must be linked to the decision-making process. 

In order to establish effective food supply chains, most literature agrees on the most 
common logistic food processes and its actors; however, it does not provide much 
insight into the perspectives of these various actors on how to create good supply 
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chain performance. Existing theory of supply chain positions shows some consensus in 
the literature that, if an environment is characterised by a relatively high level of uncer-
tainty, the position – more or less upstream or downstream in the supply chain – may 
influence the extent of collaboration and information sharing. More empirical research 
is needed, however,  to extend and deepen the insights. Furthermore, the critical role of 
relative dominance in supply chain relationship management deserves more attention 
in food supply chains to get full insight and knowledge. 

Literature on food safety incidents is discussed from various theoretical perspectives, 
illustrating the statutory basis for some requirements of its response. The literature 
review also revealed that although the GFL provides clear legal requirements for the 
response to food safety incidents, enabling traceability according to the ‘one step back 
and one step forward’ principle in the supply chain, these regulations lack specific hard 
requirements concerning the quality of the information to be collected and shared 
with actors in the case of a food safety incident. 
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3. Decision-Making in Logistic 
Response to Food Safety 
Incidents

This chapter describes the second of two literature streams reviewed in this research, 
decision-making in the logistic response to food safety incidents. The goal of this part 
of the literature study is to gain knowledge and insight into this decision-making pro-
cess, from various theoretical perspectives. The chapter first discusses the essence of 
the response to (food safety) incidents. Then the logistic aspects of such a response are 
described, and the challenges. Next, current literature on incident response models is 
discussed, in order to gain more insight into the available incident response models. 
This is followed by theory of the decision-making criteria for the logistic response to 
food safety incidents. The chapter concludes with a summary of the main findings.

3.1 Response to food safety incidents
As food supply chains are becoming more complex and consumers more demanding, 
the appropriate effective response to food safety incidents is challenged by the abil-
ity to align and manage food safety by all (inter)nationally related supply chain actors 
(Casey Donal, 2010; Ma, Chen, Yan, Yang & Wu, 2017; Song et al�, 2020; Wilson et al�, 2016). An 
effective response has an intended or expected effect, not only with respect to health, 
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political and business risks but also to consumers’ trust and aspects such as minimizing 
reputational damage and costs (Kendall et al�, 2019; Seo et al�, 2018; Song et al�, 2020; Wieg-

erinck, 2006; Wilson et al�, 2016). Furthermore, as each food safety incident is perceived as 
rather unique incident (Casey et al�, 2010; Park et al�, 2017; Song et al�, 2020), more research is 
needed to obtain clear and empirically validated insights into how and when an effec-
tive response is realised in case of a food safety incident (Arun & Prasanna Venkatesan, 2019; 

Beulens, Broens, Folstar, & Hofstede, 2005; LeBlanc et al�, 2015; Madichie & Yamoah, 2017; Manning 

& Soon, 2016; Nardi et al�, 2020; Park et al�, 2017; Raspor, 2008; Ssennoga et al�, 2019; Voldrich et al�, 

2019; Wu & Hsiao, 2021).

Formulating an adequate effective response to food safety incidents is complicated 
by several factors (Wiegerinck, 2006): (1) increased complexity of the production, manu-
facturing, distribution, and retailing of products, (2) increased distance between place 
and time of production and place and time of consumption, (3) more advanced tech-
nical knowledge of food ingredients, (4) technical development of the media, (5) link 
between firms in the supply chain. Furthermore, the response to a food safety incident 
is complicated as it requires a relatively high level of traceability and transparency to 
move quickly and make the right decisions under time pressure due to strict legisla-
tion (Arun & Prasanna Venkatesan, 2019; Sun & Wang, 2019). Research has also indicated that 
many differences in decision-making and actions taken in the response to food safety 
incidents are apparent within the framework of legislation and regulation, where some 
organisations just respond by denial, while others may put every effort into organizing 
response actions and activities (Song et al�, 2020; Wilson et al�, 2016). 

To manage the response to food safety incidents, most food organisations have specific 
procedures and tools in place. These distinguish different types of food safety incidents 
that indicate the risk level, for example ‘routine incidents’ (relatively small and innocent 
incidents) and ‘major incidents’ (with a significant high level of health and political risks 
involved) (CA Commission, 2013; EU Commission, 2000). However, as each food safety inci-
dent has its unique characteristics, it is virtually impossible to have procedures that 
cover the response details for every possible incident. Even so, some general lessons 
can be learned and included in the procedures, to be more effective next time (Benson et 

al�, 2020; Casey Donal, 2010; Park et al�, 2017; Song et al�, 2020; Wiegerinck, 2006; Wilson et al�, 2016). 

In disaster decision-making, coordination is perceived as a major challenge as uncon-
trollable factors must be accepted in these logistic responses (Wegmann, 2020). Asselt 
et al. (2017) and Song et al. (2020) indicate in their research findings that time pres-
sure and real-time decision-making are important logistic challenges in the logistic 
response to food safety incidents. Adeseun et al. (2018) and Jiang and Yuan (2019) also 
indicate that real-time decision-making is critical in the response to incidents in the 
field of risk management. This emphasizes the need for process tracing in the response 
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model for food safety incidents, as this will shed light on the outcomes of interest by 
going back in time and identifying the key events, processes, or decisions that link the 
hypothesized cause or causes with the outcomes (George & McKeown, 1985).

3.2 Logistic response to food safety incidents

3.2.1 Defining logistic response 

Response to incidents can be researched from different disciplines, in this research we 
focus on the field of logistics in particular. Since well-executed logistics is empirically 
linked to enhanced organisational performance (Bourlakis et al�, 2014; Martins, Trienekens, 

& Omta, 2019; Mishra, Sharma, Kumar, & Dubey, 2016; Tan, Kannan, & Handfield, 1998; Wudhikarn, 

Chakpitak, & Neubert, 2018; Vlajic et al�, 2012), the need for a well-executed logistic response 
is evident. The hierarchical classification of the concepts operations, logistics and sup-
ply chain management is as follows: operations is part of logistics, and logistics is part 
of supply chain management (Zijm, Klumpp, Heragu, Regattieri, & Zijm, 2019). 

Logistics is variously defined in literature. Some definitions are presented in Table 3-1. 

Table 3-1 Definitions of logistics

Author Definition of logistics

Apics (1996) “Logistics in an industrial context is the art and science of obtaining, production and 
distribution of materials and products in the right place and the right quantities.”

Christopher 
(2016)

“Logistics is the process of strategically managing the procurement, movement 
and storage of materials, parts and finished inventory (and the related information 
flows) through the organisation and its marketing channels in such a way that 
current and future profitability are maximised through the cost-effective fullfilment 
of orders.”

CSCMP (2020) “That part of supply chain management that plans, implements, and controls the 
efficient, effective forward and reverse flow and storage of goods, services and 
related information between the point of origin and the point of consumption in 
order to meet customers’ requirements.”

Fredriksson & Lil-
jestrand (2015) 

“Food logistics analyses logistics activities within a food supply chain context by 
problematising food product characteristics and by examining the constellation of 
food supply chain actors.”

Wajszczuk (2016) “Agri-food logistics is an important part of the economy and an integrated system 
which controls, coordinates and organises different flows of logistics (physical 
flows of agri-food materials, raw materials and goods, flows of accompanying 
information, law and finance) ranging from the places of production through points 
of storage, processing and trade to the final consumer. The aim of agri-food logistics 
is to provide the final consumer with uninterrupted supplies of safe food and 
non-food products with minimum logistics costs and under environment-friendly 
conditions.” 
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Similar in the definitions is the general intention to improve effectiveness and effi-
ciency of operational activities in business (Wudhikarn et al�, 2018). Logistic activities are 
activities such as traffic and transportation, production, material handling, warehous-
ing and storage, and order processing. In this research, the definitions of the CSCMP 
and Wajszczuk will be used as it is formulated on a relatively low level of abstractness, 
and links directly to supply chain management. 

Much research has already been done into the logistic response to disasters, emer-
gencies, incidents or other risks, mostly from the point of view of relief supply chain 
management  (Dolinskaya, 2018; Garrido & Aguirre, 2020; Jiang & Yuan, 2019; Najafi, Eshghi & 

De Leeuw, 2014; Sheu, 2007; Tatham & Christopher, 2018; Wankmüller & Reiner, 2020; Wanying, Alain, 

& Angel, 2016; Yi & Özdamar, 2007). From relief supply chain perspective, Wankmüller and 
Reiner (2020) indicated that the logistics response ‘primarily incorporates the process of 
planning, implementing, and controlling a cost-effective and efficient flow, and storage of 
materials, goods, food and information from the point of origin to the point of consump-
tion in order to alleviate the health risks, political risks and business risks (among others 
economic risks and branding risks)’. Linking this to the key characteristics of the food 
safety incident, in essence only the reverse flow is not explicitly included in this defini-
tion. Also, the alleviation of health risk seems to diminish the extent of focus, therefore, 
we prefer the term minimize health risks. The definition in this research therefore of the 
logistic response to food safety incidents is: 

Primarily incorporates the process of planning, implementing, and controlling 
a cost-effective and efficient forward and reverse flow, and storage of materials, 
goods, food, and information from the point of origin to the point of consumption 
in order to minimize the health risks, and alleviate the political risks and business 
risks (among others economic risks and branding risks)�

An effective logistic response requires ‘having the intended or expected effect on the 
individual consumers’ health risk, political risk and creating business continuity’.

3.2.2 Logistic response challenges

Globalization challenges food safety by leading to more vulnerability along the food 
supply chain (Nardi, Auler, & Teixeira, 2020). This supply chain vulnerability is apparent in 
incidents such as the Mad Cow disease in 1996 and 2003 and the EHEC bacteria out-
break in 2011. The outbreak of the BSE crisis, also called ‘Mad Cow Disease,’ in March 
of 1996 clearly demonstrated the need for transparency to ensure independence and 
appropriate funding of the scientists and the publication of debates and dissenting 
opinions (Vos, 2000). When in 2003 BSE was discovered in Washington State (U.S.A.) 
transparency was again a big issue, and as a result the awareness of the importance of 
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information quality became more evident. Traceability in the food supply chain was an 
enormous problem, and federal authorities suggested that it might take weeks, even 
months, to track the origins of the diseased cow (Clemetson & Simon, 2003 ; Pouliot & Sumner, 

2008). The European Institute for Food Law (Van der Meulen, 2013) also states that the BSE 
crisis and other food safety incidents clearly demonstrate the challenges and the need 
for improved, more comprehensive, EU-coordinated procedures for emergency and cri-
sis management, and for a system of rapid alert for the food supply chain. Swift action 
is at the heart of the RASFF. Speed, however, carries the inherent risk for food supply 
chains that mistakes will be made, according to European Institute for Food Law (2014). 

As some products require extensive processing or are the result of a combination of 
multiple food products, it is difficult for the industry to identify the source of any con-
tamination (Astill et al�, 2019). Walmart in the USA already uses blockchain technology to 
improve their traceability in the food supply chain (Yiannas, 2018). Another important 
challenge for food safety in the realm of food supply chain management is consumer 
trust and reputation, which are decreasing in recent years (Hobbs & Goddard, 2015; Kaiser & 

Algers, 2017; Macready et al�, 2020). Consumers select food mainly on trust-based assump-
tions, so if trust is violated, this can negatively impact the reputation and business con-
tinuity by lower sales, since it is difficult and time-consuming to regain consumer trust 
(Wiegerinck, 2006). Other more global challenges to food safety include climate change, 
urbanization, the emergence of new pathogens and toxicants, increasing average age 
of consumers and changing patterns of food consumption as fresh and minimally pro-
cessed foods are increasingly preferred (King et al�, 2017). 

According to Vandekinderen et al. (2009) the primary targets of an effective food supply 
chain are: its customer service level and satisfaction, sustainability, cost-efficiency, and 
safety. The main stakeholders concerned with food safety are consumers, supply chain 
actors, and experts (Wiegerinck, 2006). The importance of and emphasis by its stakehold-
ers on food safety created a boost in the development of knowledge about how to 
respond proactively to food safety. Even so, safety risks continue to occur - as a result 
of unexpected variations in capacity constraints, for instance, due to breakdowns or 
quality problems. For this reason the food supply chain must also continuously monitor 
other aspects of food safety, including a focus on the reactive part of the response to 
food safety incidents in order to be ready to deal with challenges such as traceability, 
consumer trust and reputation (Agnoli, Capitello, De Salvo, Longo, & Boeri, 2016; Auler et al�, 

2017; Diabata et al�, 2012; Nardi et al�, 2020). 

As the GFL requires food organisations to trace one-step back and forward in the supply 
chain, within a time frame of four hours in case of food safety incidents, this stresses the 
importance of coordination, and in specific a high information quality in the response 
to these incidents. Challenges for this high information quality result for example from 
the complexity of some logistic activities, such as scoping the incident, which includes 
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determining the number and location(s) of involved products and actors world-wide 
(Aung & Chang, 2014). In practice many different types of action taken in the response to 
food safety incidents become apparent within the framework of legislation and regu-
lation, for instance where some organisations just respond by denial, while others may 
put every effort into arranging response actions and activities (Song et al�, 2020; Wilson et 

al�, 2016). 

The interdependent organisations in the food supply chain are individually independ-
ent legal entities, which challenges the alignment and management during the logistic 
response to food safety incidents (Soon et al�, 2020; Trienekens et al�, 2012). Individual firms 
prefer to formulate their own logistic response, within the framework of legislation, 
based on their own procedures, tools, experience and data. So, data collection and data 
sharing are not handled in a similar way within food organisations as regulations do 
not provide specific guidelines for the operation of the collection and sharing of data. 

This challenges the rapid alignment in the logistic response. Response protocols for 
food safety incidents are based on: 

(1) operation, coordination and communication between agencies/jurisdictions, 

(2) existing individual organisation protocols, 

(3) emergency management principles, 

(4) roles and responsibilities, 

(5) response and review phase and review activities (Butow, 2010). 

There is not just ‘one generic supply chain response’: each incident has a unique sup-
ply chain response, consisting of  ‘multiple, single actor logistic responses’ that need 
to be aligned and managed to be effective. The intention of the single actor plays an 
important role in this logistic response, as each actor is focused primarily on their own 
business, more than on a global performance of the food supply chain (Speranza, 2018). 
Next to these challenges, other challenges are linked to the main objectives and char-
acteristics of food safety incidents identified in Table 2-3, which leads to the challenges 
described in Table 3-2. 

Based on the insights of current literature, prerequisites for a logistic response model to 
food safety incidents are formulated as: 

(1) the ability to align and manage food safety by all (inter)nationally related supply 
chain actors; 

(2) the ability to adapt the design of the response as each food safety incident is 
unique; and 

(3) process tracing and a clear separation of the response phases. 
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Table 3-2 Challenges for logistic response to food safety incidents

Author(s) Food safety incident 
characteristics

Challenge for logistic response to food safety 
incidents

FSA, 2017;  Van Asselt et al., 2017; 
Wankmüller et al., 2020

Health risks Minimize health risks by possibly retaining 
materials, goods, food and dissemination of 
information

Political risks Alleviate political sensitivity

Business risks Alleviate business risks by reducing 
reputational damage and focusing on a cost-
effective forward and reverse flow 

Charlier & Valceschini, 2008; 
European Food Safety Authority, 
2011; Wilson et al., 2016

Compliance aspects Comply to all legislation and regulation, and 
communicate response information between 
involved actors, agencies, and jurisdictions

Adeseun et al., 2018; Arun & Pras-
anna Venkatesan, 2019; Assefa,  
Astill et al., 2019; Auler et al., 
2017; Burtow, 2010; Manning & 
Soon, 2016;  Meuwissen, & Oude 
Lansink, 2017; Soon et al., 2020; 
Song et al., 2020; Trienenkens et 
al., 2012 

Interdependency 
actors in food 
supply chain

Different objectives and decision criteria 
between involved food supply chain actors

Multi-actor 
involvement 

Multiparty collaboration and alignment of 
different responses

Stage in food supply 
chain

Determining allocation of problem in the 
food supply chain

Assefa et al., 2017; Burtow, 2010; 
Colicchia et al., 2019; Diabata et 
al., 2012; FAO/WHO, 2003; Hamer 
et al., 2016; Song et al., 2020; 
Soon et al., 2020; Verbeke et al., 
2007

Scale impact Determining the scale and dealing with 
network complexity

Time pressure Critical time requirement and real-time 
decision making

Response action Logistic action, unique and with high level of 
uncertainty

Level of uncertainty Determining the characterstics or specifs 
of the emerged uncertainty needed for 
stochastic and scenario based modeling

3.3 Incident response models
Incident response models are presented from various theoretical perspectives in the 
literature: political science and public administration (Machurishvili, 2017; Malhotra & Kuo, 

2008), engineering (Jain, Pasman, Waldram, Pistikopoulos, & Mannan, 2018; Park, Seager, Rao, 

Convertino, & Linkov, 2013), psychology and behavioural studies (Baran & Scott, 2010; Zafari, 

Biggemann, & Garry, 2020), information and communication technology (Yau, Chow, & Yiu, 

2019), and management (Ahmadi, Tavakkoli-Moghaddam, Baboli, & Najafi, 2020; Wegmann, 

2020, Erbeyoğlu & Bilge, 2020; FEMA, 2019; Akkermans & Van Wassenhove, 2018; Vlajic, Van der Vorst 

& Haijema, 2012; Fernando, 2007; Våland & Heide, 2005; Akhtar, Marr, & Garnevska, 2012). Since we 
are interested in the decision-making process for the logistic response in food supply 
chains, we mainly explored the management response models to get more insight into 
the underlying set of decisions made in this process. 
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The models in management refer to different terms when describing the response to 
incidents in different disciplines, for example:  “emergency response”, “crisis response”, 
“catastrophe response”, and “disaster response” (Hofmann, Betke, & Sackmann, 2015). 
Although these terms are used interchangeably (Al-Dahash,  Thayaparan & Kulatunga, 2016; 

Al Kurdi, 2021), we note a distinct difference in research: most focus on the sudden nature 
of these events and the potential related damage. ‘Emergency’ does not always have 
to be of a sudden nature, however, and in general refers to relatively smaller disasters 
with limited impact and required resources (Coppola, 2015). ‘Disasters’ are catastrophic, 
deadly and disruptive events that occur when hazards interact with vulnerabilities 
requiring extensive resources, whereas a ‘crisis’ usually refers to a new situation, often 
defined as unexpected, definitely unstructured and outside the typical operational 
framework that might develop into a disaster if it is neglected or mismanaged (Beall, 

2007). Characteristics of any or all of these three might apply to a food safety incident, 
depending on the severity of the incident as far as health, political or business risks are 
concerned (see Section 2.3.3). Furthermore, theories of emergencies, crises and disas-
ters focus on preventing and minimising consequences that can be caused by natural, 
technological, or human errors, similar to food safety incidents (Coppola, 2015; Al Kurdi, 

2021). Therefore, we include these as relevant for our study. 

Much research in disaster management distinguishes four phases in the response 
models: mitigation (prevention), preparedness, response, and recovery (Akhtar, Marr, & 

Garnevska, 2012; Behl & Dutta, 2019; David, 2002; Drabek & Hoetmer, 1990; Erbeyoğlu & Bilge, 2020). 
De Araújo Lima, Crema, and Verbano (2019) emphasize in their definition of supply 
chain risk management that risk treatment is achieved through collaboration between 
all supply chain actors. In most supply chain risk management literature, four phases 
are distinguished in the response to risks (Ho, Zheng, Yildiz, & Talluri, 2015; Ivanov, Dolgui, 

Sokolov, & Ivanova, 2017; Oliveira, Leiras, & Ceryno, 2019): identification, assessment, mitiga-
tion, and monitoring. Supply chain risk literature often distinguishes macro-risks (rare 
external disruptions) and micro-risks (recurrent disruptions), as the two types of risks 
requiring a different response due to their different characteristics, such as operational 
uncertainty.

According to the Canadian Food Inspection Agency (CFIA, 2020) response phases for 
food safety incidents include: (1) conduct a preliminary assessment, (2) conduct a food  
safety investigation, (3) assess the risk,(4) make a decision, (5) mitigate the risk, and (6) 
close the incident file. These phases are similar to the supply chain risk management 
phases, except that the phase ‘assessment’ is divided into separate phases instead of 
what supply chain risk theory suggests. The U.S. National Response Framework (NRF) 
(Lindsay, 2008) provides foundational emergency management doctrine for how the 
Nation responds to all types of incidents. This model incorporates four stages: pre-inci-
dent, incident, incident response and stabilization. 
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A response model from food supply chain perspective is the integrated framework of 
Valjic et al. (2012). This supports the analysis and design of robust food supply chains 
in case of disturbances, presenting an integrated framework that enhances robust sup-
ply chain performances. The demarcation is based on supply chain scenarios, with the 
following elements: the description of the supply chain scenario and the identification 
of KPIs; the identification and characterization of unexpected events and disturbances 
in processes that impact the performance robustness; the assessment of performance 
robustness; the identification of sources of vulnerability; and the identification of 
appropriate redesign principles and strategies. This framework is of interest for our 
study in that they define and classify (food) supply chain disturbances and develop 
redesign principles and strategies. The process tracing element is not included in this 
integrated framework, which makes it less feasible to identify the key events, processes, 
or decisions that link the hypothesized cause or causes with the outcomes.

From an organisational perspective, the Corporate Social Responsibility (CSR) incident 
response model of Våland and Heide (2005) and its extended response model by 
Fernando (2007) appears to be interesting for our study, as the model defines a clear 
response phase, focuses on information sharing rather than resource planning, and 
emphasizes process tracing. The timeline from Våland and Heide describes a set of critical 
elements per phase for decision-making within organisations regarding education and 
training, preparedness, execution, damage control and containment. The response 
model suggests that in the ex ante part, the impact on a CSR incident is moderated or 
regulated by three critical elements: drivers, internal tools, and enablers (see Figure 3-1).

Figure 3-1 Conceptual model to respond to CSR incidents (Våland & Heide, 2005) 
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‘Drivers’ lead to increased emphasis on the incident, whereas ‘enablers’ are designed to 
support, measure, assist in implementation, and enhance accountability for corporate 
performance by standards, indicators, and guidelines. ‘Internal tools’ refer to the firm’s 
own rules, processes, and structures. The CSR outcome determines the requirements 
for the further response strategies in the conceptual model. So, the company outcome 
provides a foundation for the response strategies to ensure that the final result of the 
response is sufficient. 

Similar to supply chain risk management theory, these phases consist of an ex ante part 
and an ex post part (Subramaniam, Ali, & Shamsudin, 2010). In the ex ante part, preparing 
for disaster response, it is essential to have experience and data on how emergencies 
and crisis should be managed. This became even more evident early in 2020, when 
organisations world-wide were faced with the Coronavirus disease 2019 (COVID-19) 
(Wegmann, 2020). Many organisations were not prepared for managing a crisis, and the 
importance of respective insights into general management and organisation studies 
became more evident (Hudson, 2020; Wegmann, 2020). To manage incidents effectively, 
it is critical for any incident management system to create collective and cooperative 
incident teamwork from all actors (Subramaniam et al�, 2010).  

So, comparing the CSR response model in the breakdown to the phases of supply chain 
risk management models, the ex ante and ex post part are both clear, as the ex ante 
part relates to the phases CSR incident and regulators, whereas the ex post part relates 
to the phases company outcome and response strategies. The CSR model by Våland and 
Heide (2005) also includes a timeline based on process tracing, which is argued to be an 
important element for real time decision-making by shedding light on the outcomes 
of interest, going back in time and identifying the key events, processes, or decisions 
that link the hypothesized cause or causes with the outcomes. Based on the above, 
we will apply the CSR response model of Våland and Heide (2005) by incorporating 
its response phases, and its process tracing as loose framework to start exploring the 
logistic response to food safety incidents (Lämsä & Takala, 2000). 

Despite the general research interest, there is still a need for more research into the 
performance of the responding organisations in order to develop full insight into how 
their contribution adds to an effective response in the supply chain. ‘There are no clear 
indicators that can be applied to goal achievement, and even scenario-based analysis 
falls short of sufficiently answering the question of how well a given team performed in 
a particular disaster response situation’ (Wegmann, 2020, p�156). 
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3.4 Decision-making criteria

3.4.1 Decision-making in logistics and supply chain management

As food supply chains consist of a network of interdependent organisations that aim 
to produce and deliver food or food services to realize customer value at the lowest 
costs, all organisations need to make a wide range of decisions. Decisions in regard to 
procurement, inventory, finance, and information sharing etcetera, to ensure that the 
food product is available to the customer with the right customer value, and for the 
right price (Vos, 1997). Decision-making is something humans do naturally, consciously 
or unconsciously. The common element of decisions is that there is a choice, explicit 
or implicit, between at least two possibilities. According to Turban, Mclean, Leidner, 
and Wetherbe (2005) a decision is as a noncoincidental choice made from two or more 
alternatives and they add that decision-making can be looked at from two perspec-
tives: problem solving and opportunity seizing. Decision-making in the response to 
an incident requires focus on the problem-solving perspective, differentiating to the 
response phase and its specific incidents’ characteristics. 

Managerial decision-making is studied particularly in the field of management, and is 
commonly viewed as a result of a sequence of activities that identify, analyse and pro-
vide solutions based on criterions (Shanteau, 2001). The logistic decision-making process 
in general distinguishes five phases (Ben-Akiva & Lerman, 1985; Visser, 2010): 

(1) definition of the problem, 

(2) generating of alternatives, 

(3) evaluating available alternatives, 

(4) actual choice, and finally 

(5) the implementation of the choice. 

Throughout these phases many kinds of managerial decisions are made at different 
management levels in the organisation (Jansen et al�, 2017). A common way of depicting 
and clustering all these logistic decisions is to apply a hierarchical model. In these mod-
els the common basis is that lower-level decisions are dependent upon higher-level 
decisions, as the corporate or business strategy defines the most important decisions 
for organisations in the supply chain (Verduijn, 2004). This hierarchical way of thinking 
is incorporated in several models, for example that of Christopher (1992), who distin-
guishes four layers: strategic, structural, functional, and implementation. According to 
Copacino and Rosenfield (1987), four stages can be distinguished: long term distribu-
tion and production patterns, deployment of inventories within a network, aggregate 
planning for the intermediate term, and plant operations. The model by Anthony (1965) 
distinguishes three levels of decision-making: strategic, tactical and operational level. 



– 34 –

Decision-Making in Logistic Response to Food Safety Incidents

In logistics and supply chain management theories, the most common categorization 
of logistic decision-making includes the same three levels: strategic, tactical, and oper-
ational (Goor, Ploos van Amstel, & Ploos van Amstel, 2009; Muckstadt, Murray, Rappold, & Collins, 

2001; Perl & Sirisoponsilp, 1988). Examples of decisions at the strategic level are those relat-
ing to long-term business elements, and establishing interrelations with important 
business partners made at the headquarters level using information provided by the 
field (Wankmüller & Reiner, 2020). Examples of tactical decisions are those coordinated by 
headquarters located at regional, national, and field levels, related to the mediate and 
long term of for example production and distributions plans, allocation of processes, 
and determining the available channels that can be used for the fulfilment of an order. 
Examples of operational decisions are quite often made in the field without any com-
munication with others, determining the available actors for the fulfilments of an order, 
and planning transport capacity (Pedraza-Martinez & Van Wassenhove, 2012). The main 
difference between the hierarchical models is the level-allocation of the decisions, as 
there is no one fits all allocation for managerial decisions. For example the decisions 
related to facility location are placed on the tactical level in the model of Goor et al. 
(2009), whereas Perl and Sirisoponsilp (1988) place them at the strategic level. So, the 
exact position of the decision remains somewhat arbitrary (Verduijn, 2004). 

3.4.2 Decision-making in logistics response to food safety incidents

As food supply chains are rather complex, optimizing response decisions in cases of 
food safety incidents is highly challenging (Mirowski, Marquez, Tamplin, & Turner, 2014). The 
complexity is a consequence of the fact that decisions in the food supply chain must 
be made collectively to be effective. Other reasons for this complexity are that the 
decision-making process for the logistic response includes many and various decisions 
in different response phases, on several hierarchical organisational levels, by different 
individuals in the decision-making unit (DMU); and all this in the context of dealing 
with unique characteristics per incident (Kotler, Armstrong, & Opresnik, 2020). Research indi-
cates that often there is an imbalance of power and influence between these decision 
makers in various organisations that challenges the logistic response (Kotler et al�, 2020). 
Even so, many decision-based models for supply chains address issues at different hier-
archical levels, such as strategy adoption (manufacturing and distribution facilities), 
tactical-based issues (material flow based), and issues related to operationality (Man-

zini, 2012). In the response to food safety incidents, it is essential to resolve all issues 
promptly due to possible health risks, political risks and/ or business risks (Manzini & 

Accorsi, 2013). 

In the field of food logistics and food supply chain management, much existing research 
focuses on decision-making in the field of logistics outsourcing (Hsiao, Van der Vorst, Kemp, 

& Omta, 2010), ethics (Richardson, Post, & Fulk, 2017), supplier evaluation (Lau, Nakandala, & 
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Shum, 2018), food selection (Jones & Coffey, 2019), logistic food operations (Atanu et al�, 2018; 

Chaudhuri, Dukovska-Popovska, Subramanian, Chan, & Bai, 2018; Van der  Vorst, Tromp, & Zee, 2009), and 
food supply chain risk management (Ma, Chen, Yan, Yang, & Wu, 2017). More research into 
adequate managerial sense-making and decision-making is needed, however, as there 
is no full insight into logistic decision-making in the case of an incident (Akkermans & Van 

Wassenhove, 2018; Bruijn & Heuvelhof, 2000; Chen, Li, Song, & Li, 2017; Golroudbary, Zahraee, Awan, & 

Kraslawski, 2019; Helbing, 2013; Hsiao et al�, 2010; Rius-Sorolla et al�, 2020; Våland & Heide, 2005). 

3.5 Critical elements in decision making 
Critical elements in decision-making may differ as the response objective may differ per 
incident (Jiang & Yuan, 2019). Effective decision metrics can help practitioners make quick 
decisions and improve responsiveness, but can also benefit the coordination of several 
interdependent tasks amongst various actors and streamline the response to the food 
safety incident (Balcik & Beamon, 2008; Jiang & Yuan, 2019). Research into relief supply chains 
for overcoming destructive incidents indicate three critical elements for decision-mak-
ing: coordination, cooperation and collaboration (Wankmüller & Reiner, 2020). This corre-
sponds to research on the core of any interorganisational activity according to Castañer 
and Oliveira (2020). Silva et al. (2018); Zahoor and Al-Tabbaa (2020) state that inter-or-
ganisational collaboration is a critical element in the decision-making process when 
responding to natural disasters. According to Balcik, Beamon, Krejci, Muramatsu, and 
Ramirez (2010), a lack or limited horizontal and vertical cooperation among food supply 
chain actors may lead to low efficiency and effectiveness in the logistic response. Other 
research indicates that supply chain coordination is one of the most well-documented 
critical elements for aligning decisions in a decentralized supply chain, and coordina-
tion mechanisms can improve the entire supply chain performance through creating 
incentives for all members to adopt this (Hofmann et al�, 2015; Li & Wang, 2007; Sarkar, Tiwari, 

Wee, & Giri, 2020). Researchers into the response to disasters add communication, so they 
distinguish four critical elements for decision-making: communication, coordination,  
cooperation, and collaboration (Martin, Nolte, & Vitolo, 2016). Organisations are typically 
strong or weak in one or more of these critical elements for various reasons, and the 
four terms represent a continuum of increased interorganisational embeddedness in 
partnering activities (Martin et al�, 2016).

Research into performance of temporary disaster teams indicates that generic indi-
vidual skills and a heterogeneous team composition are critical elements for better 
decision-making processes (Wegmann, 2020). In a grounded study of behavioural pat-
terns for fire fighters involved in and responding to dangerous situations, the findings 
indicate that critical elements of decision-making are trust, communication, flexibility 
and initiating structure (Baran & Scott, 2010). The influence of the ‘human factor’ of the 
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‘inter-relational element’ is evident, based on research in the fields of psychology and 
other social science research, which links to communication. Similar in the reviewed 
literature is that research perceives the ‘inter-relational element’ in a network of interde-
pendent organisations as a critical element of the decision-making process. The impor-
tance of collaboration, coordination, cooperation and communication, appears to be 
indisputable for the decision-making in the logistic response as the inter-relational 
element and its inter-organisational activities are essential for the food actors in the 
logistic response to food safety incidents.

Based on the overlap in current literature on the decision criteria coordination, collab-
oration, cooperations and communication, we will describe them in the next sections 
in greater depth.  

3.6 Coordination

3.6.1 Defining coordination

The theoretical perspective on coordination in the field of logistics and supply chain 
management is still ongoing in academic literature, due to the interchangeability and 
connectivity of the concept with cooperation and collaboration by both academia 
and practitioners (Nolte, Martin, & Boenigk, 2012; Wankmüller & Reiner, 2020). In the literature 
various definitions of coordination in the field of supply chain management are used. 
Some definitions are: ‘The protocols, tasks and decision-making mechanisms designed 
to achieve concerted actions between interdependent units’ (Thompson, 1967); ‘Structur-
ing and facilitating transactions between interdependent components’ (Chandler, 1962); 
‘The integration and harmonious adjustment of individual work efforts towards the 
accomplishment of a larger goal’ (Singh & Rein, 1992); ‘Coordination in relief supply chains 
is the process of organizing, aligning and differentiating participating NGO’s actions 
based in regional knowledge, know-how, specialization and resource availability to 
reach a shared goal in the context of disasters’ (Wankmüller & Reiner, 2020, p� 259); ‘The 
process of managing dependencies between activities’ (Malone & Crowston, 1994, p� 90); 
‘Coordination is the collaborative process in which organisations align their actions 
with the actions of other organisations to achieve a common objective’ (Comfort, 2007). 

Logistics coordination in disasters involves ‘the selection of sites that result in maxi-
mum coverage of medical need in affected areas’ (Yi & Özdamar, 2007, p� 1177). According 
to Wolbers, Boersma, and Groenewegen (2018, p. 1521), the general consensus on 
coordination is ‘that coordination is accomplished through integration, which refers 
to the process of bringing together a set of differentiated activities into a unified 
arrangement’ (Argote, 1982; Heath & Staudenmayer, 2000). However, ‘in the extreme settings 
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in which fast-response organisations operate, achieving integration is often challeng-
ing’. In essence, strong coordination adds to an efficient and effective logistic response, 
and it is often seen as a prerequisite for cooperation and collaboration (Ergun, Gui, Heier 

Stamm, Keskinocak, & Swann, 2014). The definitions are similar in their focus on the process 
of managing dependencies between activities. The level of abstractness differs in the 
definitions depending on the context. 

3.6.2 Coordination in food supply chains

Similar to incident management, the response to food safety incidents is character-
ized by uncertainty, instability, complexity, and ambiguity, which makes coordination 
between actors and organisations with differing tasks and perceptions crucial (Chris-

tensen & Ma, 2020). So the logistic response is first and foremost a coordinated process, 
and the primary intent is to organize, manage and align the response activities  (Akhtar 

et al�, 2012; Boin & Lodge, 2016; Wankmüller & Reiner, 2020). The organizing is with respect 
to tasks, decisions and knowledge and is more on an operational hierarchical level. 
Coordination requires fast information sharing, otherwise there might be insufficient 
knowledge about the food safety incident, and available capacity and resources, etc.  
According to Martin et al. (2016), information sharing is often regarded as the most 
important factor to facilitate coordination. Information must be shared and distributed 
to all involved food actors to manage efforts for the logistic response and ‘to avoid 
potential conflicts and duplication of efforts that might occur when information is not 
released’ (Wankmüller & Reiner, 2020). This information sharing, and the applied technol-
ogy are aspects of information quality (IQ). IQ is formulated as a multidimensional con-
struct, and most of the research focuses on the identification of dimensions of IQ (Arazy 

& Kopak, 2011), such as for example reliability, accessibility and availability of information 
(Wang & Strong, 1996). IQ is important as trustworthy and real-time data make up the cor-
nerstone of all logistics decision-making and of responding to legal requirements (Beu-

lens et al�, 2005). Rábade and Alfaro (2006) state that by developing effective and efficient 
traceability systems, a maximum level of coordination between the supply chain actors 
could be achieved, which is essential during the response to food safety incidents. 

Coordination in crisis management can come in various modes and forms, but we can 
classify it into two main umbrella approaches (Christensen et al� 2016b). The first is a ‘top-
down hierarchical approach’; the second a ‘bottom-up network approach’ emerging 
from negotiation, voluntary agreement, and consensus building (Moynihan 2009). Coor-
dination in the response to food safety incidents requires a more top-down hierarchical 
approach as legislation and time pressure demand a fast-response strategy following 
structures and procedures to minimize health risks. Still, coordination is not only about 
formal structures and procedures, but also pertinent to informal values and cultural 
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norms (Egeberg, 2012). It is interesting to pay attention to the congruence between coor-
dination plans on paper and how they work in practice (Christensen & Ma, 2020). 

Research indicates that coordination between actors in agri-food supply chains varies 
and is highly dependent on historical and cultural aspects as well as on a regulatory 
environment (Folkerts & Koehorst, 1997; Handayati et al�, 2015). Handayati et al. (2015) also 
indicate that the food industry shows opportunistic behaviour, wherein individual 
actors would only work together if there were clear and tangible benefits. Coordina-
tion mechanisms can improve the entire SC performance through creating incentives 
for all members to adopt it (Sarkar et al�, 2020; Wang, Lohse, & Shishkina, 2020). A coordina-
tion mechanism is chosen based on activities to be managed and the characteristics 
of actors involved in a coordination process. Some coordination mechanism based on 
the interdependencies of actors in the agri-food supply chain to fulfil customer quality 
requirements are information sharing, joint decision-making, power, contract (oral or 
written), collective learning, data integration in information sharing, and highly spe-
cific contracts. In the context of a holistic view, Larsen (2000) described coordination as 
‘collaborative working for joint planning, joint product development, mutual exchange 
of information and integrated information systems, cross coordination on several lev-
els in the companies on the network, long term cooperation and fair sharing of risks 
and benefits’. The gap between stipulated and practiced coordination in responding 
to incident management also merits further theoretical and empirical consideration 
(Christensen & Ma, 2020). 

3.6.3 Coordination: traceability 

As food supply chains are susceptible to multiple risks, the challenge for all positions 
in the event of food safety incidents is to create traceability in an increasingly interna-
tional and complex environment (Bosona & Gebresenbet, 2013; Dabbene, Gay, & Tortia, 2014; 

Ringsberg, 2014; Van der Vorst et al�, 2000; Wang & Zhao, 2011; Wiegerinck, 2006). Traceability is 
linked to supply chain management (SCM) as an essential subsystem of quality man-
agement, associated to total quality management (TQM) and just-in-time (JIT) phi-
losophies (Garcia-Torres, Albareda, Rey-Garcia, & Seuring, 2019). Definitions of traceability in 
global and food supply chains are presented in Table 3-3.

Almost all traceability definitions include the word ‘ability’ (Ringsberg, 2014). Further-
more, the definitions all focus on the various aspects of (food) logistics, although some 
describe it differently. The main goal for good traceability systems is to support the 
logistic goods flow by minimizing unsafe or poor quality products (Aung & Chang, 2014). 
Managing these traceability systems can be done by aligning three key issues: techni-
cal, managerial, and environmental (Aung & Chang, 2014). 
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Table 3-3 Sample definitions of traceability in global and food supply chains

Author(s) Definition of traceability in (food) supply chain

European Commission 
(2011, in General Food Law)

‘the ability to trace and follow food, feed, and ingredients through all stages of 
production, processing and distribution’

United Nations Global 
Compact Office (2014)

 ‘the ability to identify and trace the history, distribution, location and 
application of products, parts and materials, to ensure the reliability of 
sustainability claims, in the areas of human rights, labor (including health and 
safety), the environment and anti-corruption’ 

Garcia-Torres,  
Albareda, Rey-Garcia 
and Seuring (2019)

 ‘the ability to combine SC information-sharing and visibility in such a way that 
actors within the chain have access to information that is accurate, trusted, 
timely and useful for operational reasons and to ensure the reliability of 
sustainability claims’

Wilson and Clarke 
(1998)

 ‘the information necessary to describe the production history of a food crop, 
and any subsequent transformations or processes that the crop might be 
subject to on its journey from the grower to the consumer’s plate. In contrast, 
traceability is defined as a system able to maintain a credible custody of 
identification for animals or animal products through various steps within the 
food chain, from the farm to the retailer’

Bosona and 
Gebresenbet (2013)

‘that part of logistics management that captures, stores, and transmits 
adequate information about food, feed, food-producing animal or substance 
at all stages in the food supply chain so that the product can be checked for 
safety and quality control, traced upward, and tracked downward at any time 
required’ 

Skilton and Robinson 
(2009)

‘the ability to identify and verify the components and chronology of events 
in all steps of a process chain, is an explicit concern in fields such as total 
quality management, measurement technology, software and product design, 
logistics and food safety’

To create chain traceability, two types of traceability are distinguished: internal and 
external (Moe, 1998). Internal traceability or process traceability has to do with the inter-
nal tracking of a product batch and its history through whole or part of a production 
chain, from harvest through transport, storage, processing, distribution, and sales; 
whereas external traceability involves external tracking in the supply chain, sharing 
information with other actors. Internal traceability is considered conditional for achiev-
ing external traceability. 

Ringsberg (2014) states that to create food traceability, and thereby ensure safety 
in food supply chains, four supply chain risk management approaches on food 
traceability are applicable: information, quality, logistics and production man-
agement. These four perspectives are based on a proactive approach for ensur-
ing safety in food supply chains. Research indicates that consumer interest in 
traceability is rather low, despite uncertainty as a result of food safety incidents  
(Verbeke, Frewer, Scholderer, & De Brabander, 2007).  
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So, further research into coordination and its mechanisms in the food supply chain 
is needed to develop full insight, as is needed for decision-making in the logistic 
response to food safety incidents. For the purpose of this research, we define coordi-
nation as: “The process of organizing, aligning and differentiating of participating actors’ 
actions based on knowledge, know-how, specialization and resource availability to add to 
an effective and efficient process�”

3.7 Cooperation
The theoretical perspectives on logistic cooperation are diverse, since ‘cooperation’ 
is defined in different ways in the field of logistics and supply chain management. 
Research does not always distinguish between cooperation and collaboration (Wank-

müller & Reiner, 2020). Cooperation means literally working together, or operating along-
side one another (Martin et al�, 2016). Cooperation refers to a short-term, often informal 
and voluntary relationship between organisations, characterized by low levels of inten-
sity and risk, which develops through repeated transactions and gradually evolves into 
a long-term partnership founded on loyalty and trust  (Cigler, 2001; Ödlund, 2010). Coop-
eration is characterized by limited connections and a low intensity of working together 
with regard to horizontal relationships in the supply chain (Keast, Brown, & Mandell, 2007). 
In the field of relief supply chains, cooperation ‘incorporates working together along-
side other NGO’s actions towards a common goal to provide humanitarian assistance 
adapted to the disaster setting’ (Schulz & Blecken, 2010; Wankmüller & Reiner, 2020). So, in 
essence cooperation enables organisations to work together and avoid duplication of 
efforts, developing through repeated transactions, and gradually evolves into a long-
term partnership founded on loyalty and trust (Martin et al�, 2016). Lack of horizontal and 
vertical cooperation often results in low efficiency and effectiveness in the supply chain 
(Thomas & Kopczak, 2005). In the food industry, research indicates that cooperation works 
better with less risk-averse suppliers, sharing risks with the retailer in order to improve 
the entire food supply chain’s efficiency (Chen et al�, 2017). Cooperation in food supply 
chains implies that organisations work on independent business activities towards a 
common (agreed-on) goal, either to improve performance or to solve issues which will 
be achieved by the contribution of each food actor (Wankmüller & Reiner, 2020, p� 255). 

More research into cooperation in the food supply chain is needed to develop the full 
insight which is needed for the decision-making in the logistic response to food safety 
incidents. Based on the literature cited above, we define cooperation as: “Short-term, 
often informal and voluntary relationships between organizations, characterized by low 
levels of intensity and risk� This develops through repeated transactions and gradually 
evolves into a long-term partnership founded on loyalty and trust�” 
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3.8 Collaboration 

3.8.1 Collaboration in food supply chains 

Supply chain collaboration can be described as a cooperative strategy when one or 
more companies or business units work together to create mutual benefits (Simatupang 

& Sridharan, 2008; Spekman, Kamauff, & Myhr, 1998). The need for collaboration becomes 
apparent when solving problems where resources are scattered, responsibility is dis-
persed and it is impossible for any single organisation to manage the situation (Waugh 

& Streib, 2006). 

Collaboration is variously described in literature: 

‘Act of working together by two or more persons to accomplish something’ (Salvato, 

Reuer, & Battigalli, 2017, p� 963); 

‘Collaboration, along with related terms of networking, cooperation and coordina-
tion, is used to describe joint effort or collective action’ (Durugbo, 2016, p� 3751); 

‘The interdisciplinary process of strategically working together on a specific business 
activity with aligned structures and standardized communication’ (Simatupang 

Togar & Sridharan, 2008); 

‘Organisational collaboration describes dynamic relationships involving coordi-
nated activity based on mutual goals’ (Gazley, 2017, p� 1); 

‘A cooperative, inter-organisational relationship that is negotiated in an ongoing 
communicative process’ (Marjanovic & Hallikainen, 2013, p� 1338). 

According to Martin et al. (2016, p. 625), collaboration is often described as ‘a long-
term relationship between organisations, characterised by high levels of inter-
dependency and high risk, which requires significant power symmetry’. 

In relief supply chain management, collaboration ‘deals with establishing a close 
and intensive relationship between NGOs for jointly solving problems, where 
NGOs internal standards, guidelines and rules are harmonized in accordance 
with others and trust is persuasive’ (Wankmüller & Reiner, 2020, p� 260). 

The definitions have in common that collaboration focuses on long-term relationships 
in the supply chain to create mutual benefits. They vary in the perception of whether 
collaboration is a prerequisite for coordination, cooperation, and communication. Defi-
nitions of collaboration also overlap to some extent with the definitions of cooperation 
(Castañer & Oliveira, 2020). 

The most distinct differences between collaboration and cooperation in the field of 
logistics and supply chain management are summed up as: 
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(1) in collaboration the communication is more standardized, formalized and made 
compatible (Kim & Lee, 2010), 

(2) the extent of autonomy of the actors differs: in cooperation organisations inter-
act without prejudice to their individual autonomy, whereas in collaboration 
the autonomy of each organisation is restricted due to shared rules and norms 
(Soosay & Hyland, 2015), 

(3) in collaboration resources are pooled, grouped together or combined in order to 
make them accessible for all stakeholders and to maximize the value, whereas 
in cooperation resources are separate within every organisation (Zacharia, Nix, & 

Lusch, 2011), and 

(4) in collaboration  structures and processes are aligned (Singh & Power, 2009). 

Disaster management describes different stages of collaboration ranging from 
informal, episodic activities to highly formalised relationships involving contractual 
arrangements (Nolte & Boenigk, 2013). According to Simatupang and Sridharan (2008), 
the architecture of collaboration consists of five key elements to promote productive 
behaviour: collaborative performance system, information sharing, decision synchro-
nisation, incentive alignment, and innovative supply chain processes. This model 
promotes reciprocal linkages amongst its key elements as essential to create supply 
chain collaboration performance. These linkages but also other key enabling and con-
straining factors are often overlooked. They have different influences in different con-
texts, and this makes collaboration more complex than coordination, cooperation or 
communication (Badraoui et al�, 2020; Huxham & Vangen, 2005). This indicates that adopting 
a ‘one-size fits all’ approach to collaboration may not lead to the best outcomes (Saenz, 

Ubaghs, & Cuevas, 2015). In collaboration, horizontal and vertical collaborations can be 
distinguished (Assunção et al�, 2019; Martins et al�, 2019). Vertical collaborations in supply 
chains are between buyers and suppliers, focusing on the achievement of mutual ben-
efits for the participating partners such as increasing sales, reducing costs and risks, 
and improving the overall supply chain performance (Assunção et al�, 2019; Vera & Jon Hen-

rich, 2016). Horizontal collaboration in supply chains consists of the interactions among 
actors operating at the same chain level, focusing on the achievement of mutual bene-
fits for participating partners that offer similar activities such as sharing resources, and 
capacity to reduce costs and risks and to improve their performance (Assunção et al�, 2019; 

Badraoui et al�, 2020). 

For the logistic response to food safety incidents, this research primarily focusses on 
vertical collaborations between different chain partners such as the producer, retailer, 
and logistic service provider. In food supply chain collaboration, another key element 
for the performance should be incorporated: the distinctive characteristics of the 
products that influence how actors should interact, since different products require 
specific conditions (Van der Vorst, Da Silva, & Trienekens, 2007). When interacting in the 
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logistic response to food safety incidents, because the context differs for each incident, 
the factors for enabling and constraining collaboration should adapt to the unique 
situation: there is no ‘one-size fits all’ approach (Saenz et al�, 2015). Further research into 
collaboration in the food supply chain is needed to develop the full insight required for 
decision-making in the logistic response to food safety incidents. For our research, we 
will adopt the description of collaboration formulated by Martin et al. (2016): “A long-
term relationship between organisations, characterised by high levels of interdependency 
and high risk, which requires significant power symmetry�”

3.8.2 Collaboration: consumer trust and reputation

Besides this vulnerability and the traceability of the incident, consumer trust and repu-
tation appear to be major supply chain challenges in relation to food safety. These and 
other possible challenges require more theoretical and empirically validated insight 
into how and when food safety may impact food supply chains. The literature is still 
scarce concerning this topic.

Consumer trust

Trust is fundamental for the concept of relationships, as without trust it would be almost 
impossible to live everyday life (Wang, Ye, & Tan, 2014). Various definitions of trust can be 
found in literature. According to Benson et al. (2020) the most well-known definition 
of trust is ‘the willingness of a party to be vulnerable to the actions of another party 
based on the expectation that the other will perform a particular action important to 
the trustor, irrespective of the ability to monitor or control that other party’ (Mayer, Davis, 

& Schoorman, 1995, p� 712). Current literature on consumer trust and food ‘seems to be 
preoccupied with a juxtaposition between personalised trust, which is characterised by 
alternative, local, small-scale food networks, and institutionalised trust as a component 
of conventional industrial food supply systems’ (Zhang et al�, 2016, pp� 269-270). 

Although experts indicate that food is safer than ever before, consumer trust in food 
safety seems to have decreased recently (Benson et al�, 2020). Some important reasons 
are food scares, food safety incidents, and the complexity of the food industry (Benson 

et al�, 2020; Giampietri, Verneau, Del Giudice, Carfora, & Finco, 2018). Another important rea-
son is that more and more products are brought to market with various claims about 
their healthfulness, sustainability, and authenticity. This resulted in less confidence by 
consumers to make their own decisions based on informed choices (De Jonge, Van Trijp, 

Renes, & Frewer, 2007; Macready et al�, 2020). Empirical research indicates that in the case of 
food safety incidents, consumers assign more responsibility to the retailer than to the 
producer, since consumers consider the retailer to be the ‘gatekeeper’ for food safety 
(Wiegerinck, 2006). In other words, consumers place responsibility for the food safety inci-
dent more downstream than upstream in the food supply chain. 
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Reputation

Reputation plays an important role in the food supply chain in relation to food safety 
issues. A failure in the coordinated supply chain response may lead to new information 
that might negatively impact the behaviour and associations, and thereby the organ-
isational reputation (Czinkota, Kaufmann, & Basile, 2014; Lange, Lee, & Dai, 2011; León-Bravo et 

al�, 2019).  

Charles Fombrun is considered the leading foundational author on the theory of repu-
tation. He defined a corporate reputation as: ‘a perceptual representation of a compa-
ny’s past actions and future prospects that describes the firm’s overall appeal to all of its 
key constituents when compared with other leading rivals’ (Fombrun, 1996, p� 72). So, rep-
utation can be seen as a valuable intangible asset that may contribute to competitive 
advantage (Veh, Göbel, & Vogel, 2019). The definition describes three different concepts of 
organisational reputation: being known, being known for something, and generalized 
favourability (Lange et al�, 2011). ‘Being known’ is about the general awareness or visibility 
of the organisation, whereas ‘being known for something’ is about perceived predicta-
bility of organisational outcomes and behaviour relevant to specific audience interests. 
Generalized favourability refers to the perceptions or judgments of the overall organi-
sation as good, attractive, and appropriate.

Literature on reputation in relation to food quality and food safety, distinguishes two 
main discussion aspects: subjective and objective (Ching Biu Tse, 1999; Grunert, 2005;  

Herath, Hassan, & Henson, 2007; Sporleder & Goldsmith, 2001). Subjective food safety aspects 
are based on what is in the mind of the consumer, and nowadays it is widely recog-
nized that organisations have to deal with consumer perceptions of food risks and 
safety (Grunert, 2005; Van Rijswijk & Frewer, 2008). Objective aspects relate to more directly 
measurable perceptions. 

The role of brands and branding is one of the most important ways for organisations to 
signal quality and safety to consumers (Sporleder & Goldsmith, 2001). In his study on factors 
affecting consumer safety, Ching Biu Tse (1999) found a strong correlation between the 
reputation of a brand and perceived levels of product safety. In the event of an incident 
or an outbreak of food related illness, branded products can cause devastating losses 
to firms, so maintaining brand reputation and consumer trust is vital to organisations 
and food supply chains (Herath et al�, 2007). 

No clear and empirical validation is available on the relationship between organisa-
tional reputation and the logistic response to food safety issues, although it may be 
interesting to have full insight and understanding how the logistic response may posi-
tively impact organisational reputation.
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3.9 Communication
Communication in supply chains refers to “How interaction between organisations is 
established and which methods are used” (Wankmüller & Reiner, 2020). 

‘Communication, or the act of transmitting a message from one organisation to another 
organisation or part of an organisation, is a critical ingredient of collective action’  
(Kapucu, 2006). The need for communication is evident in incidents or a crisis, as their 
dynamic nature makes planning difficult and requires communication to be in real time 
(Nowell & Steelman, 2014). Similar in the definitions for communication in supply chain 
management is the focus on how to interact, and with which methods. The level of 
abstractness varies in the definitions depending on the context.

A crisis such as a food safety incident, is generally considered an unpredictable event 
that might lead to negative outcomes and may threaten corporate reputation (Coombs, 

2007). Effective communication with the public is needed to protect involved supply 
chain actors from reputational decline (Park et al�, 2017). 

In the logistic response to an incident, effective communication requires collecting and 
sharing information in a usable way (Comfort, 2007; Kapucu, 2006). Failures of communi-
cation in the logistic response to incidents can severely harm the response as it may 
create failures in coordination (Comfort, 2007; Nowell & Steelman, 2014). 

To overcome these failures and positively affect the incident response by well-function-
ing information and communication technologies (Celik & Corbacioglu, 2010), innovations 
and new developments in information and communication technologies are becom-
ing more sophisticated (Bevc, Barlau, & Passanante, 2009). 

The aim of communication during the response to an incident is to minimize the 
ambiguity and organisational crisis responsibility through application of appropriate 
response strategies (Coombs & Holladay, 2004). Examples of Canadian food incidents led 
to key findings such as ‘insufficient coordination of governmental departments, and a 
failure to properly communicate to Canadians how to minimize the risk of becoming 
sick’ (Mikulsen & Diduck, 2016). 

However, communication activities are still less than ideal in the food supply chain 
(Mikulsen & Diduck, 2016); therefore, further research into communication in the food 
supply chain is needed in order to develop the full insight which is required for deci-
sion-making in the logistic response to food safety incidents. 
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3.10 Concluding remarks
Literature shows that any food safety incident requires an adequate response. This 
is not just ‘one generic supply chain response’ but instead, to be effective, must be 
designed on the basis of the specific food safety incident characteristics. Differences 
in single actors’ responses become apparent in practice, since within the framework 
of legislation and regulation some organisations just respond by denial, where oth-
ers may put every effort into organising response actions and activities. An effective 
logistic response requires ‘having the intended or expected effect on the individual 
consumers’ health risk and on the political risk, and creating business continuity’. 

Literature on the logistic response models for incidents, disasters and emergencies 
overlaps to a considerable extent with that on the response phases in the theory of 
supply chain risk management. Both include a proactive and a reactive part, respec-
tively an ex ante and ex post part of the response. Another overlap in the literature is 
the need for more empirical research into the performance of the responding organ-
isations to develop full insight into how each organisation’s contribution adds to an 
effective response in the supply chain. There is a lack of clear indicators that can be 
applied to goal achievement in a particular disaster response situation. 

In food supply chains more clear and empirically validated insights are needed into 
how and when an effective response is realized by inter-organisational collaboration in 
cases of food safety incidents. Literature indicates that single food actors, as individual 
legal entities, often realize a rather fragmented inter-organisational response. Their 
attention is primarily on their own business, more than on the  global performance of 
the food supply chain (Speranza, 2018). Single actors base their decisions primarily on 
their own data and experience, and this limits supply chain thinking; data collecting 
and data sharing remain major challenges. Research on the relationship between the 
views of the supply chain positions and the logistic response appears to be scarce, so 
more research is needed on what and how these positions add to an effective response, 
whether they are more upstream or downstream in the supply chain. 

Reviewing response models for incidents from various disciplines resulted in the selec-
tion of the CSR response model of Våland and Heide (2005) as a loose framework for 
exploring the logistic response to food safety incidents. It distinguishes a proactive and 
reactive part in the response phases (respectively the ex ante and ex post part) and also 
includes a timeline based on process tracing. 

However, this model does not yet include critical elements to support effective deci-
sion-making in the various phases. More research is needed to get full insight, as no 
clear and empirically validated research is available on the critical decision-making 
elements in the logistic response to food safety incidents. 
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Decision-making is something humans do naturally, consciously or unconsciously. 
Literature shows consensus about the fact that decision-making is highly challenging 
when responding effectively to incidents. 

There is some overlap in the discussion of four critical elements for decision-making in 
incidents, emergencies, and disasters, the four Cs: coordination, cooperation, collabora-
tion, and communication. The definitions of these four critical elements overlap mainly 
in the definitions of ‘cooperation’ and ‘collaboration’ (Castañer & Oliveira, 2020). 

Another interesting finding based on the literature review on decision-making is the 
acknowledged links between the concepts of the critical decision-making elements; 
for example, cooperation requires at a bare minimum some communication (Martin 

et al�, 2016). Coordination is seen to require both communication and some sense of 
cooperation. Collaboration is seen as the most embedded, riskiest, and costly activity 
that transcends other concepts (Martin et al�, 2016). More research is needed to get full 
insight into the critical elements and their interlinkages in the logistic decision-making 
process, since no clear and empirically validated research is available for the logistic 
response to food safety incidents. 

In Chapter 4, the empirical research approach, the principles of the research design are 
described in greater detail.
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PART III Empirical Research 

4. Empirical Research Approach

The theoretical background of this thesis was described in the preceding chapters. In 
this chapter, the empirical research approach is presented. The aim of this chapter is to 
provide insight into the overall research methodology of this study, and to address the 
techniques employed to answer the research questions.

The chapter starts by discussing the research philosophy. Second, empirical research 
methodology is addressed by elaborating exploratory longitudinal qualitative study 
design. This includes the various phases of the qualitative research, the selection of the 
participants and the data collection process. Third, this chapter presents and aims to 
justify the research methods in greater detail by describing the methods used for data 
management and data analysis. Fourth, this chapter discusses the role of the researcher 
in qualitative research. Fifth, the quality of this study is discussed by describing how the 
criteria for qualitative research are met. The chapter concludes with a summary of the 
main aspects of the applied research methodology, before starting the first empirical 
research phase.

4.1 Research philosophy
The qualitative research method, as applied in this study, was developed in the social 
sciences to enable researchers to study social and cultural phenomena. In literature, 
different fundamental philosophical approaches to qualitative research have been dis-
tinguished (De Haro, 2020; Hirschman, 1986; Klein & Myers, 1999; Orlikowki & Baroudi, 1991). The 
philosophical perspective applies to research as a whole, including assumptions about 
human knowledge (epistemological assumptions), about the realities encountered in 
research (ontological assumptions), and the extent and ways in which the researcher’s 
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own values influence the research process (axiological assumptions) (Saunders, Lewis, & 

Thornhill, 2009). ‘These assumptions inevitably shape how you understand your research 
questions, the methods you use and how you interpret your findings’ (Saunders et al�, 2009, 

p� 124). Saunders et al. (2009) distinguish five major philosophies specific to research in 
business and management: positivism, critical realism, interpretivism, postmodernism 
and pragmatism. 

Positivism is the philosophical position of the researcher who prefers to work with an 
observable (social) reality, resulting in generalizable laws, theories, and/or models. 

Critical realism is the philosophical position that sees truth as what our senses perceive 
as reality, where objects however do exist independently of the human brain. In critical 
realism, the researcher assumes that perceptions do not have to be accurate, because 
they are derived from feelings, and senses can deceive people. 

Interpretivist researchers assert that people have individual, various experiences, even 
in the same context. The basic assumption is that access to reality (given or socially con-
structed) is only through social constructions such as language, consciousness, shared 
meanings, and instruments (Myers, 2008). 

Postmodernism is the philosophical position that rejects the possibility that we can 
have objective knowledge. It values the subjective and multiple opinions of individuals 
and communities.

Pragmatism is a philosophical perspective that originated in the late nineteenth and 
early twentieth century in the USA in the work of philosophers Charles Pierce, William 
James, and John Dewey. Pragmatism claims that truth is what works on a practical level 
(Kelemen & Rumens, 2008). Research is conceptualised as an application of selected meth-
ods in order to answer specific research questions, i.e. local/situational problem solving 
strategies (Breuer & Schreier, 2007). This position avoids the debate between positivism 
and constructivism; it avoids the question whether reality exists outside our interpreta-
tions. It strives to reconcile both objectivism and subjectivism, facts and values, accu-
rate and rigorous knowledge and different contextualised experiences by considering 
theories, concepts, ideas, hypotheses and research findings not in an abstract form, 
but in terms of the roles they play as instruments of thought and action, and in terms 
of their practical consequences in specific contexts (Saunders et al�, 2009). Reality matters 
as practical effects of ideas, and knowledge is valued for enabling actions to be carried 
out successfully (Saunders et al�, 2009). 

Since our research is aimed at a practical solution for a better understanding of the 
logistic response to food safety incidents, the primary philosophical position is prag-
matic and the ontology is subjective. Even so, in our research the methods and pro-
cedures applied are both objective and subjective. According to Glasgow (2013), a 
pragmatic philosophy is very suitable for a longitudinal research approach.
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4.2 Empirical research methodology

4.2.1 Qualitative research approach

In most literature, research methodology is classified as qualitative, quantitative or 
mixed (Creswell & Plano Clark, 2011; Denzin & Lincoln, 2017). Quantitative methods deal with 
numbers and statistics, while qualitative methods deal with words and meanings. 
Given the relatively scarce research that relates to logistic response strategies in rela-
tion to food safety incidents, there is a need to explore the discussions that underlie 
the set of decisions made for the logistic response in the event of food safety incidents. 

Within the field of logistics management, attention appears to be shifting gradually 
from a mainly quantitative-positivistic orientation towards a more qualitative-nat-
uralistic focus (Halldórsson & Aastrup, 2003; Thomann & Maggetti, 2020). Various qualitative 
studies in logistics are based on ideas from grounded theories or refer to a sole use of 
qualitative data or techniques (Baratt, 2011; Pfohl & Buse, 2000). Qualitative methods pro-
vide a depth and richness in order to probe the how and why questions (Ellram, 1996). 

The need to look beyond the boundaries drawn by a quantitative orientation is fur-
thered by discussions questioning the role and scope of logistic activities. Novack, 
Rinehart, and Wells (1992) extend the conceptual foundations of logistics beyond 
physical activities to include transaction activities (including behaviour and informa-
tion flows). Qualitative research can aid researchers in situations where there are no 
simple explanations or simple solutions, because the problems are complex and have 
a specific, often unique, context. Many variables are at play and decisions are made 
at the end of a complex decision-making process, in which many stakeholders play 
important roles. During a food safety incident many contextual factors influence the 
information exchange, and these also tend to require a qualitative research orientation 
(Miles & Huberman, 1994).  

Therefore, we selected a qualitative research design to investigate and better under-
stand the phenomenon of the logistic response to food safety incidents, in interaction 
with the various contexts and individuals/ stakeholders involved. By remaining open 
to emergent phenomena, our understanding of the decision-making process on the 
logistic response to food safety within its complex social reality could grow. 

4.2.2 Exploratory longitudinal study design

The empirical research design depends on the study’s characteristics. Our research 
questions seek to explain some present circumstance by asking the ‘what’ and ‘how’ 
questions. The specific ‘what’ questions in our research relate to an exploratory nature, 
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and do not relate to a form of ‘how many’. The research questions require an extensive, 
in-depth description and understanding of the social phenomenon of logistic response 
to food safety incidents, and this implies an exploratory approach. Furthermore, our 
study is exploratory because it charts new territory, where existing knowledge is lim-
ited and a strong theoretical base is lacking (Darke, Shanks, & Broadbent, 1998). This requires 
more exploratory research questions.

Longitudinal qualitative research (LQR) is predicated on the study and interpretation 
of change over time and process in social contexts (Holland, Thomson & Henderson, 2006). 
Although the longitudinal perspective was not a part of the original research design, we 
opted for this study approach when we realized that the data collection rounds during 
nearly a decennium, enabled us to infer not only patterns within the data of a certain 
period, but also over time. Longitudinal data are particularly interesting when the var-
iables in question change over time, when topics that are under development involve 
weaker theoretical foundations, when the argument rests on within-subject questions 
and when unanticipated confounding events are not likely to occur (Rindfleisch, Malter, 

Ganesan, & Moorman, 2008). This research has a longitudinal panel design as it includes 
multiple cohorts and thus offers the most robust set of analyses for the topic (Bauer, 

2004). Due to continuous changes in food supply chain environments on the basis of 
their vulnerability and complexity, and the many contexts that influence the required 
effective logistic response, it is not only interesting to gather relevant information within 
a short time frame but also over a longer period of time. This affords more insight into 
possible changes over time, which is considered more compelling; the overall research 
is therefore regarded as being more robust (Hermanowicz, 2016). 

Most earlier research studies on supply chain management have been cross-sectional 
(Doering et al�, 2019). Longitudinal research helps to better understand the effects of time, 
which may include the effects of measures taken over time. This can be done by the col-
lection of repeated cross-sectional (RCS) data, data in which the same (or similar) infor-
mation is asked to a different sample of individuals each time; or by collecting panel 
data, data in which the same information is asked of the same group of individuals over 
time (with or without replacement of respondents) (Rafferty, Walthery, & King-Hele, 2015). In 
our research, we initially opted for a repeated cross-sectional (RCS) analysis, although 
over time we recognized that it would be useful and important to include new insights 
in the analysis to fully realize the potential of our longitudinal design (Doering et al�, 2019; 

Hermanowicz, 2016; Lindenmayer et al�, 2011; Taris & Kompier, 2003).  

4.2.3 Study method: Process Tracing

Our findings are based on exploratory research, in which we opted for ‘process trac-
ing’. Our aim is to understand how logistic responses to food safety incidents come 
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about, through in-depth analysis and rich description (thick-description) of percep-
tions, meaning, context and mechanisms. The aim is ‘to be able to understand how 
theoretical concepts explain events, but also to contribute to theory building’ (Tessem, 

2017, p� 246). So, this may be used to generate new variables or hypotheses based on 
sequences of events observed inductively. One of the earliest explicit definitions of 
process tracing was provided by George and McKeown (1985) who defined it as a 
method of within-case analysis to evaluate causal processes. According to George and 
McKeown (1985, p. 35), this method does not solely rely on the comparison of varia-
tions across variables in each case, but also “investigate[s] and explain[s] the decision 
process by which various initial conditions are translated into outcomes”. Process trac-
ing sheds light on the outcomes of interest by going back in time and identifying the 
key events, processes, or decisions that link the hypothesized cause or causes with the 
outcomes. It is within the perspective of theory and model generation (and not testing) 
that we have chosen to use this method. However, this qualitative study doesn’t focus 
on identifying causal relationships, which is an important part of the qualitative pro-
cess tracing definition in the literature. We opted for process tracing as a way to reach 
our goal: namely to understand the probable sequences of events in the supply chain, 
identifying the mechanisms at work. 

4.2.4 Theory development: the abductive research approach

Over the years, various methods have been used for logistics research, ranging from 
mathematical modelling and simulation to survey research, from case studies to inter-
view methods (Håkan & Gyöngyi, 2005). Interestingly, logistics research has, however, 
so far favoured positivist approaches, while qualitative and interpretative research is 
rather scarce, but gradually getting more attention (Goffin, Åhlström, Bianchi, & Richtnér, 

2019; Halldórsson & Aastrup, 2003; Squire, Burgess, Singh, & Koroglu, 2006; Vega, 2018). Central in 
positivist research is the deductive approach to theoretical developments (Saunders 

et al�, 2009). Deductive research follows a conscious direction from a general law to a 
specific case (Åsvoll, 2014; Håkan & Gyöngyi, 2005). This is more suitable for testing existing 
theories, but less for creating new science (Arlbjørn & Halldórsson, 2002; Fereday & Muir- 

Cochrane, 2006). In this deductive research approach, theory is scanned and logical 
conclusions are derived from this theory, presenting them in the form of hypotheses 
(H) and propositions (P), which are either accepted or discarded based on tests in an 
empirical setting (Håkan & Gyöngyi, 2005).  

In contrast to deductive, inductive research develops by moving from a specific case 
or a collection of observations to a general law, or to the development of new theory 
(Åsvoll, 2014; Bowen, 2006; Håkan & Gyöngyi, 2005). 
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Over the last two decades, an emerging research approach combines inductive and 
deductive elements; this is called the abductive approach (Åsvoll, 2014; Dubois & Gadde, 

2002; Håkan & Gyöngyi, 2005). This approach is based on the proposition that most great 
advances in science neither followed from pure deduction nor from pure induction 
(See Figure 4-1) (Fereday & Muir-Cochrane, 2006; Taylor, Fisher, & Dufresne, 2002). It is argued 
that in case studies and action research it is very common to use abductive reasoning 
(Åsvoll, 2014; Dubois & Gadde, 2002; Håkan & Gyöngyi, 2005), as they adopt theory-building 
elements by simultaneously performing the data collection and theory development 
(Dubois & Gadde, 2002). 

Figure 4-1 The abductive research process (Håkan & Gyöngyi, 2005)

According to Dubois and Gadde (2002), the abductive approach is fruitful if the objec-
tive of the research is exploratory in nature – to discover new things such as other var-
iables and other relationships. The aim of the researcher is to explain how to develop 
theory in case studies abductively, in an iterative process, through systematic combin-
ing of insights from the empirical world with theoretical models. 

In addition to the inductive approach where new categories can be developed in the 
open coding phases, a codebook developed a priori based on the research questions 
and theoretical framework is also applied. So both the inductive and the abductive 
approaches aim to develop theory, whereas the deductive approach is testing or eval-
uating this theory (Arlbjørn & Halldórsson, 2002). As the primary aim in this dissertation is 
to explore and develop understanding of the phenomenon, we adopted theory-build-
ing elements by performing the data collection on the basis of an iterative reflection 
between the data and the theories, and the development of a framework in the course 
of the different research periods. 
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4.2.5 Unit of analysis

In this research, the phenomenon researched is the logistic response to food safety 
incidents. The focus lies on identifying the critical elements of decision-making for an 
effective logistic response, taking the views from the various supply chain positions 
into account. These supply chain positions represent the various levels of analysis that 
are used in this empirical research. 

Over time, the unit of analysis shifted from the logistic response towards the supply 
chain positions. Initially, our main focus was on gaining more insight into the ‘what’: the 
logistic response that we were analysing; in later research rounds we focused more on 
the ‘who’: the positions in relation to the logistic response (Sedgwick, 2014). The objects 
of research in the data analyses are individual food organisations that operate in food 
supply chains. Information is collected from different organisations and from different 
positions, to identify the critical elements of the decision-making process and create a 
better understanding of this process. 

4.2.6 Sampling strategy

For the selection of objects for research two main strategies can be distinguished: 
probability sampling and non-probability sampling (Saunders et al�, 2009). Probability 
sampling is a technique in which researchers choose samples from a larger population 
on the basis of random selection. Non-probability sampling is the technique in which 
researchers select samples based on the subjective judgement of the researcher, rather 
than on random selection. 

In qualitative research, the two most popular sampling techniques are purposeful and 
convenience sampling, and these are both non-probability techniques. Purposeful 
sampling enhances understanding of the selected individual or group experiences, 
in order to develop theory and concepts. Convenience sampling involves the sample 
being drawn from that part of the population that is close to hand. We used purposeful 
sampling to select the participants for our study (Creswell, Hanson, Clark Plano, & Morales, 

2007; Patton, 2002) to enhance understanding of the selected individual or group expe-
riences, in order to develop the comprehensive framework for an effective logistic 
response to food safety incidents. 

In this research, we selected participants of relevant organisations that are involved in 
or directly responsible for the logistic response to food safety incidents. Our sampling 
goal is to adequately select, for each research period, different supply chain positions 
that will discuss their logistic response decisions. 
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4.2.7 Selection criteria

In a longitudinal research, data is selected over time, but the selection criteria for the 
objects of the study remain similar. This is also defined as a restriction when collecting 
the data (Lindenmayer et al�, 2011). The selection process was defined by a combination 
of factors. First, we aimed to select participants from each of the five supply chain posi-
tions (previously defined in Chapter 2): producer, logistic service provider, wholesaler/
retailer, branch organisation, and (food safety) authority (in particular the enforcement 
department). Furthermore, the participants need to be responsible for the logistic deci-
sion-making process in the case of food safety incidents within their organisation. 

From a practical perspective, the participants provide access to information related to 
the logistic response of previous or actual food safety incident(s) in their organisation. 
Some participants were selected from the existing network of contacts of the research-
ers involved, but most were selected by snowball sampling from our networks. 

During the research project, many data sets were collected, over a period of a dec-
ade (see Table 4-1). We focused mainly on the positions producer, wholesale/retail, 
and logistic service provider, since they are legally responsible to take the lead in 
the response to food safety incidents and because they provide the primary logistic 
functions in food supply chains (see Chapter 2). In the 2012-2013 research period, 
relatively more data was collected to generate knowledge on the critical elements in 
decision-making, and to obtain a better understanding of the interrelations between 
the critical elements and the views of the supply chain positions. In this research period 
insights in critical elements were explored and obtained by simultaneously performing 
the data collection and theory development during the research period. This led to an 
open coding phase and to the development of a code book, resulting in a preliminary 
comprehensive framework. In the latter phases of the study, we developed the com-
prehensive framework by again simultaneously performing the data collection while 
reflecting on theories per research period; taking the code book a priori and the loose 
applied framework of Våland and Heide (2005) as starting point for further develop-
ment of the theory. 

4.2.8 Research process

Several strategies are possible when it comes to analysing the data and developing the 
comprehensive framework. 

In this research, our strategy was to use one study protocol for all data collection, and 
then analyse the results per supply chain position after completion of each research 
period. This ensured that the study protocol remained the same for all research rounds.
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Table 4-1 Overview of the participants, and some characteristics of their organisations

Research 
round

Method Food supply chain 
position

Job title participant(s)

2010 Interview Wholesale/ Retail Supply Chain Manager
Interview Wholesale/ Retail Supply Chain Manager
Interview Producer Senior Employee QA department
Interview Producer Senior Employee QA department

2012 Focus group Producer and 
Wholesale/Retail

QA Manager, Logistics & Procurement Manager, 
International Supply Chain Manager, Manager 
Deliver, and QA Manager

2012- 2013 Interview Logistic service provider SHE-Q Manager & Commercial Director
Interview Logistic service provider Operational Manager
Interview Logistic service provider Manager Customs Logistics
Interview Producer Logistics Manager 
Interview Producer International Supply Chain Manager
Interview Producer QA Product Manager
Interview Producer Managing Director
Interview Producer QA Manager, Logistics Manager, Logistics Employee 
Interview Producer QA Manager Benelux
Interview Wholesale/ Retail Head of Product Integrity
Interview Wholesale/ Retail QA Manager
Interview Wholesale/ Retail Jr. QA Manager 
Interview Wholesale/ Retail Manager Product & Quality
Interview Wholesale/ Retail Managing Director
Interview Wholesale/ Retail QA Manager
Interview Wholesale/ Retail Logistics Manager 
Interview Wholesale/ Retail Logistics & Procurement Manager 
Interview Branch organisation Head of Unit Living, Transport, Food and Recreation 

& Food Expert 
Interview Branch organisation Manager Food Safety and Operational Management
Interview Branch organisation Assistent Director & Policy Officer Food and Food 

Safety
Interview Food Safety Authority Coordinating Inspector Specialist 

2013 Focus group Producer, Logistic 
service provider, 
Wholesale/Retail, 
Branch  organisation, 
and Food Safety 
Auhority

QA Manager, Coordinating Inspector Specialist, 
SHE-Q Manager, Assistent Director, Logistics 
Manager, Manager Product& Quality, Head of 
Product Integrity, Head of Unit Living, Transport, 
Food and Recreation, Food Expert, Logistics & 
Procurement Manager, international Supply Chain 
Manager, and Manager Deliver

2015 Interview Producer International Supply Chain Manager
Interview Wholesale/ Retail Logistics & Procurement Manager 
Interview Logistic service provider QESHC Manager 
Interview Wholesale/ Retail QA Manager
Interview Wholesale/ Retail QA Manager
Interview Logistic service provider SHE-Q Manager 

2020 Interview Wholesale/ Retail Process Manager
Interview Producer Supply chain Manager
Interview Wholesale/ Retail Technical Service Manager
Interview Producer General Manager Corporate Quality Department
Interview Producer Director Quality and Innovation
Interview Wholesale/ Retail Quality Manager 
Interview Wholesale/ Retail Quality Manager 
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In our study, six research rounds and the related analyses are presented in this disser-
tation. These are cross-analysed to determine changes over time, to better understand 
the insights and to maintain an open view when developing the framework. So, after 
the completion of each research round, we reflected on the developments of the pre-
liminary comprehensive framework based on our findings. After the completion of all 
research rounds, we reflected on the comprehensive framework and identified what 
findings are missing, changed or contradicted over time. In Chapter 5, the empirical 
research data is presented, including the (joint) analysis of this data. In Chapter 7, the 
newly developed comprehensive framework is discussed.

4.3 Research Methods
We can distinguish aspects of data collection, data management, and data analysis. 

4.3.1 Data collection: preparation

Preparing for the data collection was done by outlining the study protocol. The proto-
col referred to how to approach the food organisations, the number and type of people 
to interview and the discussion topics for the interviews. These topics arose from the 
research objective on the basis of experiences, academic knowledge, and common 
sense of the research team, in order to explore the logistic response to food safety 
incidents. A pilot study was conducted by interviewing the supply chain manager of 
a large, well-known Dutch food producer that has experience in responding to food 
safety incidents. 

4.3.2 Data collection: methods

According to Yin (2018), the most commonly used sources of evidence for qualitative 
research are: documentation, archival records, interviews, direct observations, partici-
pant-observation, and physical artifacts. In this study we used a mix of these sources of 
evidence to gather relevant data, with interviews as the main source of the collected 
data. The requisite number of interviews per supply chain position was determined by 
the level of saturation achieved (Guest & Bunce, 2006). We defined saturation as achieved 
if no more than 20% of the codes in an interview could be labelled as new.

We ensured triangulation by interviewing key players within the firms, conducting a 
pilot study, and organising two focus groups to have discussions between experts of 
various supply chain positions on the logistic response to food safety incidents. Focus 
groups are ‘far more appropriate for the generation of new ideas formed within a social 
context’ (Breen, 2006, p� 466); this links more to our third research question, the ‘How’ 
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question, to get a better understanding of the relation between the comprehensive 
framework and the critical elements of decision-making. In contrast, our first and sec-
ond research questions, the ‘What are’ questions, aim to obtain a full explanation of 
the phenomenon by collecting individuals’ interpretations of what counts as a signifi-
cant experience that impacted their decisions. This indicated the need for one-on-one 
interviews. So, to provide qualitative richness in data gathering, both focus groups and 
one-on-one interviews were incorporated in this research project (Breen, 2006; Krueger & 

Casey, 2009). All participants gave their consent to the use of the information provided 
for the purposes of this study. 

Focus groups

To provide a socially oriented environment to discuss the logistic response to food safety 
incidents, we organized two focus groups. This creates a sense of belonging to a group 
and provides more cohesion, leading to participants feeling safer to share information 
and discuss the topic (Onwuegbuzie, Dickinson, Leech, & Zoran, 2009, p� 2). Focus groups are 
also an economical, fast, and efficient method for obtaining data from multiple partic-
ipants (Onwuegbuzie et al�, 2009). Our aim for the first focus group A was to explore and 
capture the experiences and views of the various supply chain positions with regard to 
the critical decision-making elements, by discussing the challenges or opportunities in 
the decision-making process for the logistic response to food safety incidents. Our aim 
for the second focus group B was to explore and capture the experiences and views of 
the various supply chain positions, to discuss the preliminary research findings of the 
previous research rounds and the (preliminary) extended framework in practice.

Well-designed focus groups usually last between 1 and 2 hours and consist of between 
6 and 12 participants (Breen, 2006; Krueger & Casey, 2009; Carey & Asbury, 2016; McQuarrie, 1989). 
Our focus groups lasted respectively 2 and 2,5 hours and had respectively 5 and 12 
participants from various supply chain positions. The participant characteristics were 
included in Table 4-1. Besides the participants and the moderator, the minutes taker (a 
university student) and the research team attended to assist the moderator. 

As in the first focus group (focus group A) only 5 participants attended, after some can-
celations just prior to the focus group, we decided to invite around 20% more than the 
maximum number of participants for the second focus group (focus group B) to ensure 
we had enough participants (Onwuegbuzie et al�, 2009). Eventually, 12 experts attended 
this focus group. Given this relatively high number of participants, we decided to 
split them into two groups after the general introduction. One group was led by the 
moderator, and the other group by the promotor of this research, NEVI Professor of 
Purchasing Management of the University of Tilburg, Prof.dr.ir. G.C.J.M. Vos, as member 
of the research team. After the discussion in the two subgroups, they reconvened for 
the conclusion. 
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Focus group A was not recorded, as participants did not feel comfortable to speak 
freely in the group with audio recording. Minutes were made during the meeting by 
a university student and checked by the research team and moderator. Focus group B 
was recorded, and minutes were made and checked by the research team. 

One-on-one interviews

Food safety incidents are perceived as a social issue within society due to the health 
risks involved. This makes many companies feel less free to participate in open discus-
sions on the topic or to share their challenges, experiences and insights with industry 
members or external research parties. As food safety is perceived to be a very delicate 
issue by all food supply chain positions, we decided to keep the identities of the par-
ticipants and their organisations anonymous. This made the willingness to participate 
in the interviews higher, and the discussion in the interviews more open, honest, and 
relaxed. The one-on-one interviews were held by the author or by university students 
(under supervision of the author), in some cases joined by co-promotor Wendy Jansen, 
with the respondents from different food organisations. As our research is exploratory 
of nature, and we are attempting to discover theories and concepts, we chose a very 
open-ended protocol for the one-on-one interviews (Devers and Frankel, 2000). Each inter-
view lasted between 45 and 90 minutes.

To further enrich our qualitative data (Jukka, 2018), we include a vignette in Chapter 5.  
A vignette is typically a short story that describes an incident (Schoenberg & Ravdal, 2000). 
Our vignette describes a realistic situation, demonstrating the logistic decisions that 
have to be made after a producer reports a food safety incident (Jenkins, Bloor, Fischer, 

Berney, & Neale, 2010).

4.3.3 Data management and record keeping

The benefits of gathering data can be maximized if three principles are followed: use 
multiple sources of data, create a database, and realise an audit trail (Yin, 2018). 

The first condition was met: multiple sources of data were used. The second principle 
was also complied with, where possible, after all data was converted into an electronic 
format. Each folder and its sub-folders include invitations, transcripts, procedures, arti-
cles in progress, audio files, and the interview transcripts. Furthermore, we used the 
software tool NVivo to organize, document, and analyse the collected data of the inter-
views and focus groups during the research project. In NVivo, all audio files, transcripts, 
code books and analysis sheets are collected. All data was recorded and transcribed by 
the author, except for data collected in research period 2010, one interview in research 
period 2012/2013, and the first focus group (A), as the participants did not feel comfort-
able to speak freely with audio recording. Minutes were taken during these interviews 
and focus groups by respectively the author and a Breda University of Applied Science 
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(BUas) student. These minutes were checked by the research team and moderator. 
Another software tool used was Endnote, to organise all references. 

The third condition was also fulfilled, as the primary data sources in the study reports 
and analysis were stored. Also, the author kept a research journal which documents as 
much as possible the objective and subjective research aspects, such as progressions, 
ideas, notes from discussions or meetings, contact persons affiliation etc.

4.3.4 Data analysis

In our endeavour to identify the important mechanisms, elements, and events in the 
logistic response process, we decided to use the thematic analysis approach for the 
open coding of the data. A thematic approach to analyse the data is an exploratory, 
qualitative participatory design methodology. Thematic analysis is a widely used qual-
itative analytic method, which can be used for identifying, analysing, and reporting 
patterns (Boyatzis, 1998; Braun & Clarke, 2006; Roulston, 2001).

All interviews and focus groups have been transcribed and coded in NVivo after (Miles 

and Huberman, 1994). We analysed the data by coding the transcripts or minutes, which 
led to the thematic analysis (Braun and Clarke, 2006). Coding was done based on the 
question ‘What are the main challenges and opportunities for designing an effective 
logistic response to food safety incidents?’ After coding, the code list was checked for 
duplication and similarities, and combined or deleted. The PhD candidate coded all 
transcripts, the supervisor and a co-supervisor coded some transcipts, and also an 
external researcher coded some interviews to improve the coding reliability. 

Per research round, the outcome of the coding lists was discussed among the whole 
research group until agreement was reached. Then the codes were analysed and 
grouped by the research group in subcategories based on the theoretical insights of 
the literature review in Chapters 2 and 3. Finally, the subcategories of the codes were 
grouped into topics (Braun and Clarke, 2006). These topics were discussed in the research 
group until agreement was reached. To do so, all data was included, all major rival inter-
pretations were addressed, the most significant aspects of data were determined, and 
the research group’s own prior expert knowledge was used. 

To analyse the data in a longitudinal research, it is important that before merging data 
from different research rounds, the individual research rounds must be investigated 
(Doering et al�, 2019). For this reason, we performed an analysis after the completion of 
each research period and compared the findings to the latest findings. These principles 
provide many valuable insights for the development of the comprehensive framework.

For the analysis of Chapter 6 Coordination in-depth: IQ Development in Food Supply 
Chains, the research team was extended by Prof. dr. L. Sneller from Nijenrode Business 
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University, because of her profound knowledge and experience in IT value and IT gov-
ernance. Per period, we separately analysed, interpreted and discussed all codes for this 
part of the study in the research group until agreement was reached.  

4.4 Role of the researcher
The role of the researcher was to be a participant in the interviews and focus groups, 
by collecting data in the form of knowledge, experiences, and insights. The researcher 
has no (in)formal relationship with the food industry, except for a personal interest in 
food safety, logistics, and supply chain management. Dealing with and responding 
to risks in global supply chains has her personal interest, which led to engagement 
in the research field. Furthermore, to enhance the transparency of the research pro-
cess, she followed the study protocol, recorded and transcribed data, kept a research 
journal, invited a second observer for the interviews (a member of the research team), 
and discussed preliminary research findings with the research team.  Over time, she 
improved her research skills and knowledge, and furthermore became a more effective 
qualitative management researcher through three types of processes: reflection, being 
reflexive and developing phronesis (Cassell, Bishop, Symon, Johnson, & Buehring, 2009). 

4.5 Quality requirements 
In this study we have chosen for a pragmatic research philosophy and a qualitative 
exploratory research design. In pragmatic science, the goal is to develop knowledge 
that can be used to improve a situation. Simply put, pragmatic value of the research 
is that ‘it works’ for managers and practioners. Research is assessed from a prescrip-
tive-driven perspective when presenting theory as a tool for practitioners (Worren et 

al�, 2002). Prescriptive knowledge can take the form of a technological rule (Van Aken, 

2004; Van Aken, 2005). A technological rule is ‘a chunk of general knowledge linking an 
intervention or artifact with an expected outcome or performance in a certain field of 
application’.

In this research we applied a propositional approach, as our aim was to develop a (pre-
scriptive) framework for potential managerial actions and outcomes. Over time, we 
revised these propositions based on newer insights (Welch, 2018). So we started with a 
proposition, and this was modified over time on the basis of new research insights as a 
result of the abductive approach in a longitudinal study  (see Figure 4-2).
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Testable main proposition
Adoption of the comprehensive framework by various supply chain positions in 
the logistic decision-making process, in cases of food safety incidents, leads to 
higher effectiveness of that logistic response.

Description and constructs which have been operationalized
The logistic response encompasses response phases (process-tracing) in the 
comprehensive framework, critical decision-making elements that enhance 
effectiveness, and the food supply chain positions involved. 

Tools and methodologies exist that can improve the effectiveness of the logistic 
response by using the sense-making comprehensive framework. This indicates 
that for effective logistic decision-making all phases and critical elements for 
decision-making must be included, but also that the views of the various supply 
chain positions need to be taken into account.

Figure 4-2 The propositional representation in our research (based on Worren et al� (2002))

Propositions can be understood as starting points, as guesses. ’An ideal abduction is 
a perfect guess, one that opens up new theoretical areas while addressing the data 
at hand’ (Philipsen, 2018). The exploratory nature of the study where we gathered new 
insights in how and why decisions are made during food safety incidents, has led to 
descriptive findings instead of prescriptive conclusions. On the basis of this research it 
is not possible to assess if the framework we present in the following chapters ‘works’ 
and will improve the response during food safety incidents in practice.

To evaluate the quality of the research design in this study, the assessment approach by 
Lincoln and Guba (1985) is chosen. A qualitative researcher must be transparant about 
the way the research is conducted to enable the readers of the study report to establish 
that the research is trustworthy. Trustworthiness is refined by Lincoln and Guba (1985) 
in four criteria, which are widely recognised and used to evaluate the quality of qualita-
tive research. These four evaluation criteria are credibility, transferability, dependability 
and confirmability (Nowell et�al, 2017).

The credibility of a study is determined if readers (co-researchers) can recognize the 
findings and match these with their experiences. In our study, credibility is realised by 
peer briefings and by prolonged engagement with the team of researchers and the 
actors in the research.

Transferability refers to the generalizability of the research findings. In qualitative 
research findings and conclusions do not go beyond the applicability in the studied 
cases. However, transferability is important in this kind of research, and refers to how 
the reporting of the research enables the reader to judge if the findings are also useful 
to his/her case or situation. With the underlying pragmatic paradigm in this study we 
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tried to achieve that by providing a ’vignette’, a thick description, and quotes to give the 
reader a feeling of ‘being there’.

Dependability is assured by demonstrating that the research process is logical, trace-
able, and clearly documented. In this study we show that data analysis has been con-
ducted in a precise, consistent, and exhaustive manner through archiving of the raw 
data, systematizing and disclosing the methods of analysis.

Finally, confirmability refers to the quality of the study, that the researcher’s interpreta-
tions and findings are clearly derived from the data. The researcher has to clearly state 
how interpretations of the data and the conclusions have been reached, so that the 
reader/co-researcher is able to understand which decisions are made and why during 
the research process. Confirmability is realised by the audit trail and reflexivity, as the 
research team discussed the interpretations of all research rounds. 

4.6 Concluding remarks
The empirical research methodology adopted in this research consists of pragmatic 
research. A pragmatic researcher builds group knowledge in a social context (Goldkuhl, 

2004). Data collection was based on an exploratory longitudinal qualitative research 
approach to gather the information over a longer period, as the essence of this study is 
to provide depth and insight into the phenomenon concerned – in this case the logis-
tics response to food safety incidents – in order to build a rich theoretical framework. 

Although the explorative longitudinal perspective was not a part of the original research 
design, we opted for this study approach when we realized that the data collection 
rounds, over nearly a decennium, enabled us to infer not only patterns within the data 
of a certain period, but also over time. As in longitudinal research the data is based on 
multiple data reports taken over a longer period, it is considered more compelling; thus 
making the overall research more robust. 

The factors we were interested in are the critical elements in decision-making linked 
to the response phases, and the views of the various supply chain positions. The goal 
of our sampling strategy was to adequately select participants from the various supply 
chain positions until saturation per research period was achieved. During our research 
project, two focus groups were conducted, and thirty-eight one-on-one interviews 
were held, providing rich data. A total of six research rounds were organised, leading 
to a newly developed, rich comprehensive framework to enhance effective logistic 
decision-making in the case of food safety incidents. The research was based on an 
abductive research process, which makes the analysis both inductive and deductive 
throughout the process. Finally, the propositional representation is the basis for the 
evaluation of our research.
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5. Logistic Response to Food 
Safety Incidents: Six research 
periods from 2010 to 2020 

This chapter describes the findings of all empirical data gathered over a period of a dec-
ade, from 2010 until 2020. In total two focus groups and thirty-eight interviews were 
conducted in six research rounds (see Table 4-1). The data was used to explore the deci-
sion-making process for an effective logistic response to food safety incidents, which 
includes the response phases, critical decision-making elements, and the views of the 
food supply chain positions. The process aims to better understand the decision-mak-
ing process for an effective logistic response to food safety incidents. Based on the 
longitudinal findings, the proposed conceptual framework (see Figure 3-1) is extended. 

The structure of this chapter is as follows. For each research round, the data is analysed, 
and summarized. As we apply a longitudinal research approach, at the end of each 
research period the insights are compared to previous research period(s) to evaluate 
how the insights deepened our understanding of the logistic decision-making process 
in case of food safety incidents. 

To create a better understanding of the complexity and context in which the logistic 
decisions are made, a vignette is presented in Figure 5-1. This vignette is broadly based 
on an actual experience described by of one of the interviewees, from the supply chain 
position ‘producer’. 
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Not just another day in the office

Evelyn looks out over the city, where the Christmas lights are appearing 
on the buildings all around her� One of the perks of her job, quality officer 
for a number of food brands, is definitely this view from her office� The 
office building is emptying rapidly because on this Friday evening before 
the Christmas weekend most of her colleagues are hurrying home� She 
goes to the coffee machine to take her fifth cup of coffee� Or was it the 
sixth or seventh already? Her job has its chaotic moments, but these last 
few days just before the holiday season were especially hectic� Some 
strange complaints had come in from customers just this afternoon, 
about an unexpected orange colour in the food they had bought�

Of course, she had followed the protocol and called for information 
from the factory where they had produced that batch of these tins� This 
afternoon they told her that last week when they were labelling tins, two 
pallets of tins with another content happened to be beside the tins with 
the content these labels described� They think that they may have put 
the wrong labels on those tins on the other pallets� And in these ‘wrong’ 
tins there is an allergen, which was not mentioned on the label� Suddenly 
the phone rings� It is Jan from the department that is responsible for the 
safety of their products: “We have a problem, Evelyn� In the tins with the 
wrong label, the concentration of the allergen is rather high� People who 
are allergic to this stuff can become quite ill, and the risk is too high� So, I 
advise you to go public�” Evelyn puts the phone down with a deep frown� 
Normally with food incidents a whole incident team gathers to discuss 
what to do and to make decisions� But on this particular evening only she 
and Tim, the head of her department, are still in the office� Even the media 
manager has already left, to go on holiday� The people who really have to 
decide are all away� And if they go public, the recall really must be dealt 
with immediately� Well, all part of your job, she thinks, as she picks up her 
phone…�

 

Figure 5-1 Vignette: Not just another day in the office
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5.1 Introduction research periods
The literature review indicated that the relationship between the views of the various 
supply chain positions and the logistic response to food safety incidents lacks empirical 
evidence, and so further empirical verification is needed for a better understanding of 
this relationship. 

In our study, based on the literature review, we defined three involved stakehold-
ers: food business, (business) community, and the food regulatory and enforcement 
agencies (see Table 2-2). Consumers will not be included as a stakeholder; they will 
be represented by consumer associations. As stakeholders vary in many ways (Wu,  

Ellram, & Schuchard, 2014), for the logistic decision-making process our main focus was on 
the stakeholders that take the lead when decisions must be made and represent the 
primary logistic functions. Furthermore, each stakeholder is linked to a supply chain 
position, either more upstream or downstream in the food supply chain. In our study, 
food business is represented by the supply chain positions ‘producer’, ‘wholesaler/retail’, 
and ‘logistic service provider’, covering the primary logistic activities for the response 
to incidents and bearing the legal responsibility. The supply chain position ‘branch 
organisation’ represents the (business) community, acting either more upstream or 
downstream in the food supply chain. The stakeholder ‘food regulatory and enforcement 
agencies’ is represented by the enforcement department of the Netherlands Food and 
Consumer Products Safety Authority (NVWA), in this study referred to as the authority. 

In Sections 5.2 to 5.8, the results of the data analysis are reported per research round. 
Table 5-1 provides an overview of the research periods, the supply chain positions 
involved, and the corresponding sections of this chapter. 

Table 5-1 Overview of the research periods, the participating supply chain positions, and 
the corresponding sections

Section Research period Data Participating supply chain positions

5.2 2010 Pilot interview Producer

5.3 2010 Four interviews Producer and wholesale/retail

5.4 2012 Focus group A Producer, and wholesale/retail

5.5 2012/2013 Twenty-one interviews Producer, wholesale/retail, logistic service 
provider, branch organisation, authority

5.6 2013 Focus group B Producer, wholesale/retail, logistic service 
provider, branch organisation, authority

5.7 2015 Six interviews Producer, wholesale/retail, and logistic 
service provider

5.8 2020 Seven interviews Producer and wholesale/retail
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We focused most extensively on exploring the views of the stakeholders ‘food business’, 
as they cover the primary logistic activities for the logistic response and moreover are 
legally responsible to take the lead in the decisions for the response to food safety 
incidents (see Chapter 2). 

In each research round  we used the same analysis template. First, the general find-
ings of the period are described based on open coding of the data and a deductive 
analysis. Then, the findings of the research period are summarized and compared to 
previous period(s) to better understand if and how the findings indicate a revision to 
the extended framework in practice. 

The aim of the first research rounds in 2010 was to explore and identify response phases 
for the logistics response to food safety incidents in practice. We used the response 
model of Våland and Heide (2005) as a loose conceptual framework for exploring this 
logistic response in the interviews, so as to be more open when looking for new con-
cepts and relations (see Chapter 3) (Gilgun, 2005; Philipsen, 2018). The framework’s first 
phase, the ‘food safety incident’ is the phase in which the incident is reported. The second 
phase is the ‘ex ante logistic response’ covering all proactive and pre-arranged aspects of 
the logistic response, procedures and tools based on former experiences and data on 
how the incident should be managed. This can also be referred to as the preparation 
phase. The third phase is ‘food safety incident assessment’, which includes the outcome 
of the incident assessment with respect to the health, political and business risks. This 
phase is the starting point for the ‘ex post response’ phase, the fourth phase, covering all 
aspects of the execution of the reactive logistic response activities. 

In the first three research rounds, the aim was to explore the emerged response phases, 
and possibly add more; a further aim was to explore and identify the critical deci-
sion-making elements. Research round 2013, focus group B, aimed at exploring and 
capturing the experiences and views of these positions on the preliminary research 
findings of research rounds 2010, 2012 and 2012/2013. 

Later research rounds were designed to further deepen our insight and understanding 
of the response phases and the emerged critical decision-making elements, from the 
perspective of the supply chain positions. This indicates the shift in unit of analysis from 
the logistic response to the supply chain positions.
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5.2 Findings pilot interview 
A pilot interview in 2010 was held to explore the logistic response by applying the 
conceptual framework of Våland and Heide (2005) as a loose conceptual framework. 
So, the interview, at a leading Dutch producer, used a semi-structured questionnaire 
based on the elements of the conceptual framework, with a few additions. 

Firstly, the role of branding in the framework is modest compared to the importance 
attributed to it in the theories and studies on food safety. In this pilot interview, we 
included specific questions on the role of branding in the logistics response strategy. 
Secondly, the roles of feedback and organisational learning are missing in the frame-
work, whereas the literature indicates that they may be important. Branding and feed-
back, but also the varying roles of the food chain positions involved are perceived as 
important in the response strategy for this international producer. The pilot study also 
provided preliminary insight into some criteria that might prove to be critical deci-
sion-making elements, but more empirical research is needed before drawing conclu-
sions. Therefore, these are not yet included in the extended framework. 

Based on this pilot, we can conclude that the conceptual framework of Våland and 
Heide (2005) directs attention to the relevant variables in the logistic response to food 
safety incidents. Furthermore, it proved suitable for organising the interview find-
ings. However, the pilot study also indicated the need to include an additional phase:  
‘lessons learned’. This phase enhances continuous improvement by feedback and 
learning, forming an ‘open system’ that interacts with the environment and ‘continually 
takes in new information, transforms that information and gives information back to 
the environment’ (Shockley-Zalabak, 1999, p� 43). To sum up, this pilot study resulted in an 
extension of the framework in practice for the response phases, as shown in Figure 5-2.

 

Figure 5-2 Extended framework after pilot interview 2010
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5.3 Findings from four interviews, 2010 
Four interviews were held in 2010 (see Table 4-1). We explored the logistics response 
to food safety incidents in two Dutch firms, from the perspective of a producer and of 
wholesale/retail. The main aim of these interviews was to explore the logistic response 
phases to food safety incidents and get more insight into the critical elements. 

5.3.1 Results from interviews, 2010

We identified five aspects in the logistic decision-making process, which adequately 
reflect the textual data generated by the interviews (see Table 5-2): (1) reactive logistic 
response strategy; (2) phasing of the logistic response; (3) impact of branding on logis-
tic response strategy; (4) feedback loops; (5) roles of food supply chain positions. 

Wholesale/retail

The most remarkable result of the retail interviews was that there is only one general 
logistic response for all types of food safety incidents. In every incident, the recall/
response team had to align its response with the specific food safety incident by assess-
ing the impact of the ex ante logistic response strategies (e.g. the food safety incident 
protocol), assessing its own interpretations, and applying educational backgrounds 
and professional experience. Lessons learned are not integrated in the protocols.  

Table 5-2 Summary research round 2010

Perspective

Aspects

Wholesale/retail Producer

Logistic response One general logistic response strategy 
for all food safety incidents: block and 
remove all affected goods in stores and 
distribution centres

Differentiates six logistic response 
strategies. Trade-off criteria are: health 
risks, recall costs, branding impact, and 
involved food supply chain parties

Phases logistic 
response

Simultaneous start of the ex ante and 
post ante response phases

Sequential start response phases ex ante 
and post ante

lmpact of branding Low High 

Feedback loops No written feedback Single loop learning curve

Roles of supply 
chain parties

Feels responsible for product quality 
towards consumer;
Communicates directly with consumers

Legally responsible for product safety;
Communicates indirectly with consumer;
Coordinates the response

Other findings were, first of all, that the phases of the logistic response differ from the 
proposed conceptual framework, as in the interviews the preparation phases (ex ante 
and food safety incident assessment) and the reactive phase (ex post) appear to start 
simultaneously when responding to incidents. Store image (brand) is a very important 
factor in the general response strategy. The product brand defines the protocol replen-
ishment lead time - one week for name brand products versus two weeks for low-price 
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brand products. In both interviews, these lead times turned out to be significantly 
longer in actual practice, suggesting a difference between practical and stipulated 
procedures. Another conclusion is that own-brand products are handled in the same 
way as low-price brands where food safety incidents are concerned. This is remarkable 
since the complete range of the own-brand products are at risk as a result of that one 
specific affected own-brand product. Product traceability is based on ´Best Before´ 
dates, not on a unique product number. This makes it difficult for wholesale/retail to 
estimate which products are affected, and challenges food supply chain transparency. 
Finally, wholesale/retail does not have a ´lessons learned´ component in their protocol. 
Lessons learned are informal, among members of the team, with no written feedback.   

Producer

The producer has similar logistic response phases for food safety incidents as those 
in the conceptual framework of Våland and Heide (2005). However, there are only six 
different logistic response strategies, which seems rather limited compared to the 
many key characteristics of the food safety incidents (see Table 2-3). The government 
food safety incident classification (see Section 2.3) is not the guiding principle in the 
development of the logistics response strategy: this producer conducts an assessment 
based on health risks, costs, branding, and external communication (between supply 
chain actors). 

Other findings are: 

• reports on lessons learned are written, but there is no feedback from headquar-
ters, which suggests a single loop learning curve; 

•  this producer decided to go public with routine food safety incidents, even 
though this is not legally required; 

• it was difficult to estimate the number of products returned (e.g. in a routine 
case only one returned, where 150 were estimated), which indicates a challenge 
regarding food supply chain transparency; 

• the food safety lead time of an ‘incident’ is significantly longer than for a ‘routine’ 
incident (e.g. in this case 6 weeks versus 3 weeks respectively);  

• both branding and health risks are leading criteria in logistic decision-making.

Similarities and differences between wholesale/retail and producer 

In the analysis of all four interviews, all response phases of the conceptual framework  
of Våland and Heide (2005) are apparent. However, the activities and timeline of the 
phases differ between producer and wholesale/retail. The wholesale/retail has only 
one general logistic response strategy, whereas the producer has six, based on a pre-
liminary assessment of health risks, costs, branding, and external communication. The 
government food safety incident classification did not serve as the guiding principle 
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in developing the logistic response strategy, but health risks and branding did. In all 
interviews branding was a very important criterion, because of its link with consumer 
trust. In all interviews media also make up an important criterion. Another key finding 
is that the different roles in the food supply chain, wholesale/retail and producer, lead 
to differences in the logistic response strategy. This supports the research initiative to 
better understand the various views of the supply chain positions. Finally, the food 
safety lead times of ‘routine’ food safety incidents are relatively smaller than those of 
‘incident’ food safety incidents, in all data.

5.3.2 Summary

This research period has provided valuable insights into the logistic decision-making 
process in the case of food safety incidents. The findings do not lead to adjustments 
of the response phases in the extended framework (Figure 5-2), but they do provide 
valuable insights into the critical logistic decision-making elements (see Chapter 3). 
Coordination emerged in the discussions on topics such as traceability, transparency, 
(health) risks analysis and branding. These were most strongly stressed as a challenge 
or opportunity for an effective logistic response. When emphasizing costs and trust, 
aspects of the critical decision-making element collaboration emerged. Some forms 
of external communication and media indicated the emergence of the critical logistic 
decision-making element communication. These three elements now form an addi-
tional layer in the extended framework, as shown in Figure 5-3.

Another key finding is that there is a distinct difference in perspective from supply 
chain positions when it comes to critical decision-making elements. For example, the 
producer emphasized traceability in the food supply chain more than wholesale/retail.

Figure 5-3 Three decision-making elements added to the extended framework
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5.4 Findings from focus group A, 2012
The aim of focus group A (November 2012) was to explore and capture the experiences 
and perspectives of supply chain positions regarding the response phases and critical 
decision-making elements (see Chapter 4). The group was to discuss the challenges 
and opportunities in the decision-making process for the logistic response to food 
safety incidents. There were five participants in this group: two from wholesale/retail, 
and three producers. 

5.4.1 Results focus group A

We identified key findings related to the extended framework in practice 2010: the 
response phases, the critical decision-making elements (coordination, collaboration, 
and communication), and the perspectives of the supply chain positions. The findings 
reflect the textual data generated by this focus group. 

Response phases

The participants made a clear distinction between the response phases ex ante, food 
safety incident assessment, and ex post in their discussions. The response phases incident 
assessment and lessons learned were not explicitly mentioned. 

Critical decision-making elements

A key finding is that the participants most strongly stressed coordination, particularly 
aspects of information quality (IQ) (see Section 3.6), as the biggest challenge to an effec-
tive logistic decision-making process. The main issues regarding IQ mentioned in the 
focus group are reliable data collection, level of automation, traceability, (full) transpar-
ency, and available information technology. 

Producer: ‘The biggest bottleneck in the response to food safety incidents is a lack of 
(food chain) information.’

Producer: ‘Data integrity in the food supply chain is important, to be able to execute the 
perfect recall.’

One wholesale/retail participant expressed his frustration in relation to transparency 
issues by stating that in his perception the ongoing struggle originates from produc-
ers. In his experience, they place only limited emphasis on creating a sufficient level of 
visibility in the food supply chain. 

Furthermore, time pressure appears to play an important role in effective decision-mak-
ing. They all agreed that time pressure combined with a lack of information makes it 
challenging to adequately assess a food safety incident. In fact, the participants all 
shared the notion that logistic decisions are based largely on assumptions instead of 
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data. They estimated that on average only half of the required data is available. This 
implies that decision-makers have to make choices based on their knowledge and 
experience rather than based on data. 

Wholesale/retail: ‘25% of all decisions are based on available data, the other 75% are 
based on estimates and experience.’

Although time pressure plays an important role, the producer mentioned that a lack of 
data often leads to logistic decisions being postponed; the crisis team appears to want 
to wait a bit longer and try to first collect more data. As a result, assessment lead times 
might sometimes be longer than stipulated in the procedures. This creates challenges 
in later response phases. Another key finding is that the differences in existing levels of 
automation in the food supply chain create logistic issues. Some actors work manually, 
in part, others have sophisticated technology; this is a challenge when organising and 
aligning information sharing. 

The second critical decision-making element, collaboration between supply chain 
actors, is perceived as a prerequisite for making effective decisions. All positions 
stressed the need for trust, as for example each organisation collects data in its own 
way and at its own pace.  

Producer: ‘Besides data, trust is an important element in logistic response.’

Also, due to more internationalisation and longer food supply chains, organising good 
relationships in the food supply chain is becoming more complex. 

Wholesale/retail: ‘The trade organisations are becoming our biggest problem. They just 
buy and sell without having adequate recall procedures.’

The importance of the third element, communication, for effective logistic deci-
sion-making was emphasised. This depends on the degree of approachability of con-
tact persons, and the richness of information shared via for example email or fax. 

Producer: ‘Communication is essential, just as the relationship with the customer. The 
method of intervention or communicating determines the success of the recall outcome.’

The group noted that most communication is via email, and this creates a distant and 
information-poor form of communication. A need is felt for a more personal, direct 
communication, and one wholesale/retail participant mentioned that they send out 
a representative in person to report on the situation in cases of a food safety incident. 
However,  they acknowledged that this does not always work out in practice due to 
physical distance and timing issues. 

A new critical decision-making element: competence

The group agreed that the logistic decisions in response to food safety incidents are 
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also based to a large extent on knowledge and experience, not just data. This implies 
that the human factor is seen as highly important for effective decision-making.  

Wholesale/retail: ‘To create an ideal response to a food safety incident, good quality 
personnel is needed. They know how to deal with the recall.’

Producer: ‘The team is responsible for logistic response, it must consist of experienced 
people.’

Finding this need to include the human factor into the extended framework led us to 
add a new critical decision-making element, competence. Although both producers and 
wholesale/retail stressed aspects of competence, they did have different approaches. 
The producer was much more focused than wholesale/retail on following stipulated 
procedures and applying tools, in combination with the human decision-making factor. 

5.4.2 Summary

The findings from focus group A deepened our understanding in the decision-making 
process for the logistic response to food safety incidents. Moreover, these findings led 
to the identification of key similarities and differences compared to previous research 
periods. As before, the three critical decision-making elements (coordination, collabora-
tion, and communication) emerged from the data. However, in addition we also found a 
new critical decision-making element: competence, which includes the human factor in 
the decision-making process. The emergence of the critical decision-making element 
competence led to a revised extended framework (see Figure 5-4). 

Figure 5-4 Extended framework 2012
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5.5 Findings of twenty-one interviews, 2012/2013
Twenty-one interviews were held between December 2012 and May 2013. The main 
aim was to further explore the response phases, but also pay particular attention to 
the critical elements in the logistic decision-making process, taking into account the 
different perspectives from the supply chain positions. We interviewed all five supply 
chain positions (see Table 4-1), to represent all logistic functions in the response to food 
safety incidents and deepen our insight into that logistic response. 

5.5.1 Results interviews 2012/2013

Analysis of response phases and critical decision-making elements

We identified key findings in the textual data from the interviews. The first finding is 
that all five response phases of the extended framework 2012 (Figure 5-4) are apparent 
in the data. However, the data also indicates a distinct difference in the emphasis placed 
on the response phases, the average number of times they are referred to in interviews, 
depending on the position in the food supply chain (Figure 5-5). Furthermore, the ex 
post phase received by far the most attention from all positions, followed by the ex ante 
phase, and then followed by only limited attention to the phases food safety incident, 
food safety assessment, and lessons learned.

Figure 5-5 Emphasis on response phases from positions, 2012/2013 

All four critical decision-making elements (coordination, collaboration, communication, 
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emphasis in the ex ante response phase was on collaboration, whereas in the ex post 
phase it was coordination. 

Furthermore, the rich data of the twenty-one interviews led to identification of catego-
ries for each of the 4Cs by a thematic analysis in NViVo, as shown in Table 5-3. In general, 
the coordination category IQ is mentioned most often by all positions as challenge or 
opportunity for the logistic response to food safety incidents. Also, internal aspects of 
coordination and collaboration appear far more often in the data than external aspects, 
implying that most challenges or opportunities discussed related to internal organisa-
tional matters.

Table 5-3 Overview of the emerged 4Cs and their categories

4Cs Categories identified

Coordination Internal coordination, External coordination, Information Quality (IQ), Branding

Collaboration Internal collaboration, External collaboration

Communication Internal communication, External communication

Competence Knowledge, Expertise & skills

 

Analysis of perspectives from the various supply chain positions

Wholesale/retail

First, a marked finding is that wholesale/retail rated branding as a key decision-making 
element for an effective logistic response strategy, second only to health risks, and that 
costs do not play an important role. 

Secondly, the data did not indicate that the severity of the food safety incident had a 
formal relationship to the logistic response procedures. Wholesale/retail has to deal 
with various food safety incidents every week, and they indicated that in most cases 
they also have to deal with update(s) of each single incident (also referred to as revi-
sions). These revisions, and even revision on revision, occur when new information 
requires a re-assessment of the food safety incident specifics. They usually imply that 
more products are affected, which leads to an additional workload and also to more 
potential mistakes. As a precaution, wholesale/retail mentioned that they often remove 
more than the required affected products after the initial assessment notification. 

‘We tell our supplier: ‘Right guys, we have decided to remove this product. We are done 
with it! Whether you like it or not.’ ... This is based on the batches initially listed for recall; 
in our experience, the number of recalled batches usually increases over time.’

Another finding is that the primary focus of wholesale/retail is on internal aspects of 
the logistic response, the challenges or opportunities from their own internal organisa-
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tional perspective rather than the external supply chain. Market power and (consumer) 
trust in the food supply chain are also mentioned as important aspects for an effective 
logistic decision-making process. 

‘Yes, I worked with companies that try to turn their back on issues. Suppliers who want to 
slow us down or just do not want to see the issue. They are a problem! But what can you 
do? … I hesitate to say it …  but I’ll say it anyway: you use your market power.’ 

Wholesale/retail links competence to the logistic decision-making process, with many 
decisions being made under time pressure and without full information. Adequate 
competence is fundamental for making effective logistic decisions, but the require-
ments remain rather vague. One other finding is an inconsistency in the level of organ-
isational learning, as some in wholesale/retail applied aspects of single-loop learning 
while others did not. 

The ‘Friday (afternoon) recall’ phenomenon also came up in the interviews. Some 
participants indicated that they have the feeling that recalls often occur on a Friday, 
although that might be difficult to prove statistically. According to one wholesale/retail 
participant, an explanation for this phenomenon might be that some food actors post-
pone actions, trying to first collect more reliable data, as days pass by and the week-
end approaches. The weekend seems to work like an imaginary deadline for requiring 
external action, and then most office personnel go off duty. Getting in touch with other 
organisations in weekends is much more challenging.

‘ ... on a Wednesday an issue arises, and the supplier starts to figure things out, then it is 
Thursday, and they set themselves a deadline for Friday because of the weekend. So, on 
Friday afternoon at 4pm they send a message to our store, and when we try to contact 
them to sort things out, there is nobody there anymore. This happens regularly. I get it, 
they want to deal with things before the weekend, but they are leaving us with a problem. 
They dump it on us, and often we can’t contact anyone because of the weekend.’

 
Producer 

The lack of (full) chain transparency poses severe challenges for the producer when 
dealing with food safety incidents under time pressure. Costs and branding are seen as 
highly important decision-making criteria, although health risks are first priority. 

’Yes … having a private label or not, makes quite a difference for the choices to be made.’

The producers also emphasized that when working in an internationally oriented sup-
ply chain, the various cultures and the large variety of foreign governments involved 
also challenge the decision-making process.

Other findings are that the producer is mainly interested in internal aspects of the logis-
tic response in the ex ante and the ex post phase, implying that the primary focus is on 
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issues and/or opportunities for the logistic response from their own internal organ-
isational perspective rather than the external, supply chain perspective. Procedures, 
tools, and aspects of the physical goods flow are discussed, matters such as removing 
products, blocking products, and managing the product return flow. Many of these 
discussions include challenges of data gathering and available information systems, 
which makes rapid traceability almost impossible in their perspective.  

‘What makes the logistic response successful are your procedures, your information 
systems, and your personnel. That combination is what needs to work. You also need to 
mobilise your internal organization. That is certainly also a success factor.’ 

The data indicates that there is no clear link between the level of members of the crisis 
team and the severity of the food safety incident. In some cases higher management 
is involved in the crisis team as the severity of the incident increases, although the 
procedures do not stipulate this. Also, no consistency was found in how the producer 
implements and executes training. Some mentioned that training, or testing, is done 
on the job; others simulate incidents every year. Training in collaboration with external 
actors is only mentioned by one producer.

‘Well... we feel that we do not need practice in this area. Learning always takes a while. I 
myself had that here as well, but after managing a few recalls, I just had to make it work.’

Organisational learning was also inconsistent. Evaluation within the crisis team after 
the incident was mentioned most often, but we found that this is not always incor-
porated in the procedures. Some participants noted that the available technology (IT 
systems) doesn’t support templates for sharing and integrating lessons learned. 

Logistic service provider

In marked contrast to the other positions, the logistic service provider put as much 
emphasis on ex ante aspects as on ex post response. They mentioned many more 
challenges or opportunities from proactive perspective of the logistic response. Also, 
the logistic service provider stressed issues of external communication, discussing the 
challenges of getting in contact with external actors, how communication is done via 
phone, email, in person, etc. More personal contact is seen to improve the speed of 
communication, compared to email for example.  

‘What distinguishes us from other service providers is commitment and personal contact.’

Due to relatively short-term contracts in the market, the logistic service provider indi-
cated the need to balance relatively high IT investments against the level of traceability 
and transparency provided. Finally, we again found inconsistency in organisational 
learning: not all logistic service providers applied aspects of single-loop learning.
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Branch organisation

The branch organisation strongly emphasized external aspects of collaboration and 
coordination from reactive perspective (in the ex post response phase). This suggests 
that they are focused on external challenges in the food supply chain and appear to 
strive for external integration. Main topics discussed are about challenges related 
to trust, (reliable) information sharing, and market power. It is interesting that they 
stressed the need for a consumer perspective by creating chain integration to deliver 
more services for the end-consumer. Reliability of information and health safety are 
seen as essential starting points for the logistic response, although they suggested the 
need for speedier information sharing between the various actors in the food supply 
chain in cases of food safety incidents. 

Another finding is that the branch organisation emphasized the impact of social media 
on the decision-making process.  They mentioned for example that social media is 
one of the most powerful tools that NGOs could use to influence the logistic decisions 
made, both upstream and downstream in the food supply chain. Finally, all branch 
organisations emphasized the importance of incident evaluation to stimulate organ-
isational and even supply chain learning. 

Authority

A key finding is that the food safety authority put far more emphasis than the other 
positions on aspects of collaboration and coordination in both the ex ante and ex post 
response phases. They stressed the need for external integration, although they noted 
that (full) chain transparency is still a long way off due to aspects such as the various 
levels of automation available within food organisations world-wide. 

‘If a supervisory authority asks ‘Shouldn’t we do more to create a chain approach?’, I’ll say 
‘Yes, that is a nice concept. Now try to follow through...’ 

Finally, a main issue when creating (full) chain transparency has to do with trust. This 
issue is strongly emphasized, according to the authority, in relation to certification. 
The predictability of the auditing process was mentioned, as well as issues related to 
the reliabilty and trustworthiness of certificates, for example as a result of inconsistent 
certification authorities. 

‘...  let me just put it like this ... the supply chain network relies on certification; however, 
that same chain knows how unreliable that certification is.  So, it is balancing on a tight 
rope. That is what this sector does.’ 
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5.5.2 Summary 

Research period 2012/2013 provided valuable insights into the logistic decision-mak-
ing process for food safety incidents. In Table 5-4, we summarize the findings. 

The data suggested key similarities and differences between the positions and their 
views on the logistic response to food safety incidents. All stressed the challenges of 
coordination, and in particular the category IQ. In all positions, only a few aspects of 
single-loop learning were integrated in the lessons learned, mainly evaluation within 
the crisis team after the incident. But not even this is consistently incorporated in 
the procedures. Some participants noted the practical problem of their information 
systems not supporting ‘lessons learned’ templates. Finally, no relationship is found 
between the legal classification of food safety incidents on the one hand, and the logis-
tic response strategy on the other, for all positions.

A distinct difference is found between wholesale/retail, who consider branding and 
name reputation above cost-effectiveness, and the producer who balances aspects of 
branding, reputation, health impact and also related costs in each incident. While for 
the producer product brand is of paramount importance, wholesale/retail is primarily 
concerned with store reputation. Another marked difference is between the producer, 
wholesale/retail and logistic service provider on the one hand, who all appear to be far 
more focused on internal aspects of the logistic response, and the food safety authority 
and branch organisation on the other hand who appear to focus mainly on external 
aspects. Furthermore, only the logistic service provider focused on both proactive and 
reactive aspects of the logistic response (ex ante and ex post phases). 

The results did not lead to a revision of the response phases in the extended frame-
work. The rich data did lead to an allocation of critical decision-making elements per 
response phase in the extended framework in practice 2012/2013, shown in Figure 5-6.

 

Figure 5-6 Extended framework 2012/2013 
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Table 5-4 Summary of the findings from research round 2012/2013

Framework response phases

Food safety incident •  The data from 2012/2013 underpins the value of this framework phase, even 
though relatively little attention was paid to it.

•  The critical decision-making element that emerged was collaboration. 

Ex ante •  The data from 2012/2013 underpins the value of this framework phase. 
•  The critical decision-making elements that emerged were coordination, 

collaboration, communication, and competence. Collaboration and coordination 
were emphasized mainly from an internal organisational perspective. 

Food safety incident 
assessment

•  The data from 2012/2013 underpins the value of this framework phase, even 
though relatively little attention was paid to it.

•  The critical decision-making elements that emerged for this phase are 
coordination, collaboration, and competence. 

•  The outcome of the food safety incident assessment is challenged by a lack of 
(full) transparency and aspects of time pressure, branding and reputation.

Ex post •  The data from 2012/2013 underpins the value of this framework phase.
•  The critical decision-making elements that emerged were coordination, 

collaboration, communication, and competence. Coordination and collaboration 
were emphasized mainly from an internal organisational perspective. 

Lessons learned •  The data from 2012/2013 underpins the value of this framework phase, even 
though relatively little attention was paid to it.

•  The critical decision-making elements that emerged for this phase were 
coordination, collaboration, communication, and competence. The main emphasis 
was on collaboration, from an internal organisational perspective. 

•  All positions mentioned ‘lessons learned’, although no consistency was found in 
how they apply it. No aspects of a double loop learning system were found.

Critical decision-making elements

4Cs •  Four critical decision-making elements emerged from the data (coordination, 
collaboration, communication, and competence, also referred to as the 4Cs). 
Collaboration was the only one of the 4Cs that emerged in all response phases.

•  In the ex ante response phase, the main emphasis was on aspects of 
collaboration; in the ex post phase it was on aspects of coordination. 

Categories of the 
4Cs
.

•  Categories emerged for each of the 4Cs:
•  for collaboration: internal and external collaboration; 
•  for coordination: internal and external coordination, IQ, and branding; 
•  for communication: internal and external communication; 
•  for competence: knowledge and experiences & skills

•  In general, all positions considered the coordination category IQ (Information 
Quality) as the greatest challenge for the reactive part of the logistic response. 

Views on 4Cs 
from supply chain 
positions

•  The producer, wholesale/retail, and logistic service provider put by far the most 
emphasis on internal aspects of coordination and collaboration in the logistic 
response; the branch organisation and authority emphasised external aspects.
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5.6 Findings from focus group B, 2013
Focus group B, held in May 2013, was set up to explore and capture the experiences 
and views of the various supply chain positions on the preliminary research findings 
from the previous research periods. There were twelve participants, representing all 
supply chain positions: six from wholesale/retail, one producer, one logistic service 
provider, three from the branch organization, and one representative from authority 
(see Table 4-1). 

5.6.1 Results from focus group B

The first key finding related to the discussions was that the whole group recognized 
and acknowledged the five response phases in the decision making process for the 
logistic response to food safety incidents as described in the extended framework; fur-
thermore, the 4Cs (coordination, collaboration, communication, and competence) were 
all recognized and discussed.  

Result analysis coordination

In the debate the main emphasis was on the challenges and opportunities of the ele-
ment coordination, especially aspects of internal coordination, and Information Quality. 
The group agreed that IQ is the biggest challenge in the decision-making process, due 
to a lack of (full) chain transparency and incomplete and unreliable data. This makes it 
challenging to create an effective logistic response in the food supply chain. 

Authority: ‘Tracking and tracing is difficult. That is a point of attention for our inspections.’

Producer: ‘We have to improve tracking, step by step. It is essential to include the views of 
the logistic service providers as well, and a raw material producer.’

Furthermore, all participants agreed that supply chain power and trust are directly 
related to the challenges of branding and reputation, both in aspects of collaboration 
and in coordination. Wholesale/retail noted that (product) branding is important in the 
decision-making, with private labels and A brand labels being handled differently. 

Result analysis collaboration

Collaboration was extensively mentioned by discussing the financial aspects of deci-
sion-making on the logistic response. This part of the discussion was very lively, and 
could be even described as heated, indicating marked differences of opinion on how 
costs influence the logistic decision-making process. The wholesale/retail stated that 
costs do not influence the decisions made for the logistic response, as only health safety 
matters. The branch organisation, representing the consumers interests, responded by 
stating they perceive those costs must have some influence, one way or another, on the 
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logistic decision-making process. Besides the cost aspect, they also perceive that the 
food industry does not always put the consumer first in the criteria for decision-mak-
ing. According to the producer, costs do play a role in the decision-making process, 
although the extent depends on the incidents’ health risks. This suggests that in the 
logistic decision-making process in case of a food safety incident, the consumers’ inter-
est is not always of highest priority. 

Branch organisation: ‘The consumer becomes more and more important in the response 
to incidents. To my perception, some actors lose sight of that. It is the consumer who 
pays, so that should be the starting point for the response. However, we do not see much 
evidence of this in the procedures.’

Another key finding is that the food industry appears to struggle with how to deal 
with the reimbursement of logistic costs made in the food supply chain. Wholesale/
retail mentioned that these costs are not always reimbursed, and the producer laid the 
responsibility for payments with the insurance companies and the contracts. Whole-
sale/retail emphasized that this creates trust issues between the food supply actors, as 
logistic costs can be rather high.

Wholesale/retail: ‘When we are faced with a recall, we expect all costs to be reimbursed 
by the producer. But the producer isn’t convinced. They are willing to supply replacement 
products; however, they want nothing to do with all related handling costs.’

 Result analysis communication

Another key finding relates to communication, in particular to the category external 
communication. The data suggests a marked difference in the view on communication 
from the various positions. The branch organisation, representing consumer interests, 
initiated a discussion about their perception: the feeling that the food industry seems 
to make it rather easy on themselves in the case of a low health risk incident, placing 
only small advertisements in the local newspaper and not appearing to take any fur-
ther action. Wholesale/retail responded by saying that they disagree: they must follow 
procedures, including communication procedures, to ensure consumers are never at 
risk. Nevertheless, they stated that they understand that more attention could be paid 
to communication aspects and informing consumers as part of the logistic response. In 
the discussion, the differences of opinion became clear on how to communicate with 
consumers and how to set up adequate external communication. 

Result analysis competence

Finally, competence was discussed briefly. Wholesale/retail stressed the importance of 
experienced staff to ensure effective decision-taking. As the outcome of the food safety 
incident assessment determines the specific batches that need to be removed from 
the shelves or stock, wholesale/retail suggests that it might be better to remove more 
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batches as a precaution. They point out the risk of mistakes, with affected products 
being left behind by accident, but also as a result of frequent revisions of assessments, 
usually including more batches than initially listed. 

5.6.2 Summary

Focus group B not only deepened our insight into the logistic decision-making process; 
analysis of the result also led to the identification of key findings, which can be summa-
rized as follows. 

As in the earlier findings, all positions acknowledged the five response phases and the 
relevance and essence of the 4Cs for an effective logistic decision-making process in 
cases of food safety incidents. 

Similar to previous findings, the critical decision-making element coordination is seen 
as the biggest challenge for an effective logistic response, especially the IQ category. 
This suggests that the alignment of dependencies in the food supply chain is perceived 
as rather complex and difficult during the logistic response. 

Furthermore, again similar to earlier research results, there is a distinct difference in 
opinion between the positions regarding costs, branding and reputation. Wholesale/
retail sees aspects of branding and name reputation as outweighing cost-effectiveness, 
whereas the producer balances branding, reputation, health impact and also related 
costs in each incident. 

Focus group B is positioned as a midway evaluation of the developed extended frame-
work in practice. The findings agreed with earlier research findings, and did not suggest 
a revision of the extended framework in practice 2012/2013. Since the pilot study in 
2010, research findings did not indicate adjustments to the response phases. There-
fore, in following research periods our main focus will be on further exploration and 
deepening of our insights into the views of the positions in the food supply chain on 
the critical decision-making elements, to enhance the understanding of an effective 
logistic decision-making process in cases of food safety incidents. 
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5.7 Findings from six interviews, 2015 
The aim of this research period was to further explore the views on the critical deci-
sion-making elements in the response phases, from the various positions in the supply 
chain. Six participants were interviewed: one producer, three from wholesale/retail, 
and two logistic service providers (see Table 4-1). 

5.7.1 Results interviews 2015

Result analysis response phases and the 4Cs

We identified key findings on the logistic decision-making process as reflected in the 
textual data generated. First, a marked finding is that the ex post (reactive) challenges 
and opportunities of the logistic response were most strongly emphasized by all three 
food chain positions (see Figure 5-7). The ex ante phase, and to a lesser extent the inci-
dent assessment, also received attention. 

 

Figure 5-7 Average references to phases from supply chain positions, 2015�

Analysing these results in-depth, a marked finding is the distinct difference in emphasis 
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Coordination

A key finding is that the Information Quality category was most strongly stressed 
from reactive perspective (in the ex post response phase). Main IQ topics discussed are 
related to challenges of traceability, tracking & tracing, and information sharing under 
time pressure between actors in the food supply chain. 
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The producer mentioned that scoping an incident is perceived as challenging due to 
the lack of data at the time decisions need to be made. It is also interesting that the 
wholesale/retailers mentioned that in the decision-making process they have no other 
option but to rely on their suppliers to share reliable and complete information. 

The logistic service provider stressed the need for reliable and complete information 
of the incident, as then they only need to push a button and all stock is blocked in the 
system. To trace all products is primarily challenging in those cases that the product 
was not shipped to the end user directly but via a trading company.

Another marked difference in the views of the positions on coordination is the empha-
sis on internal compared to external coordination. Wholesale/retail showed an equal 
internal and external emphasis on the coordination challenges, whereas the producer 
and logistic service provider were primarily interested in the external aspects. The 
producer stressed the importance of adequate information sharing within the whole 
food supply chain by involving all actors immediately after the notification, and not 
just one step forward and backward in the chain (as is legally mandatory). Wholesale/
retail emphasized that one step forward and backward in the chain in combination 
with following the procedures is sufficient. In their perception, including more actors in 
the information sharing process is too complex and not feasible. 

Furthermore, as information sharing between actors in the chain is a challenge, whole-
sale/retail mentioned that often a certain degree of ambiguity exists in relation to the 
actual severity of the food safety incident. 

Wholesale/retail: ‘I think the biggest failure we ever had is that there was a food safety 
incident, but it was not seen or recorded as a food safety incident, just flagged as an issue. 
So, it took 2 or 3 days before quality found out that it was actually a food safety incident.’

Finally, the data suggests that the perception of what is adequate coordination in the 
logistic response to food safety incidents varies between the positions. We found no 
consistency in the interpretation of what defines adequate coordination. Some partici-
pants define it as ‘correct information from the outset’, whereas others see it as ‘sharing 
information with the whole supply chain immediately after a notification’.  

Collaboration

The findings suggested that the critical decision-making element collaboration was 
mentioned most as a challenge or opportunity from proactive perspective. Topics 
concerning procedures and contracts were emphasized. The logistic service provider 
mentioned the trust issues in relation to certification. Although they always work with 
certified (sub)contractors, they raised the question: ‘What is an audit worth if they are 
warned in advance?’ They note that in the pre-scheduled audits the contractors comply 
with all requirements, but it is an open  question what happens the rest of the year.
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Furthermore, the data indicated that the responsibility within the crisis team shifts 
towards higher management as the severity of the incident increases, even though this 
is not included in the procedures. 

Communication

A marked finding is that all positions only referred to external communication aspects, 
and internal communication is hardly mentioned. Wholesale/retail explicitly men-
tioned that communication is important for an effective logistic response. Talking to 
and/or calling the right contact person is seen as more effective than writing letters or 
emailing, as it is a more direct form of communication. 

The logistic service provider mentioned that communication is mostly done via phone, 
but also via email. Wholesale/retail and producer suggested that emailing might lead 
to issues, as it is uncertain when emails will be read. A real example of a communication 
issue was provided by a wholesale/retailer: 

‘Some time ago, we received a written letter in French at the front desk, which none of 
our employees could translate. The letter was intended to notify wholesale/retail of a 
food safety incident, but it took over a week to understand the content of the letter and to 
understand its importance.’

Competence

Finally, competence was mentioned in connection with training and knowledge of pro-
cedures. However, we found no consistency in organisational learning and evaluation 
of incidents. For example, one participant stressed the need for training in simulation 
environments, whereas another focused on training on the job. 

Wholesale/retail: ‘They are being trained, they are being monitored, we do dry-run tests 
to make sure everybody knows what to do and how. So, we take some time to prepare.’

The producer stressed the importance of competence by stressing that although staff 
follows stipulated procedures, the human factor in decision-making remains, indicat-
ing the need for well-trained and experienced decision-making staff. 

Producer: ‘People get really nervous in a crisis, and they don’t function normally anymore. 
This is the biggest challenge.’
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5.7.2 Summary 

The six interviews in this research period provided valuable insights into the views on 
critical decision-making elements, and deepened our understanding of the logistic 
response to food safety incidents. In Table 5-5 we summarize the findings. 

Table 5-5 Summary findings research round 2015

Views on critical decision-making elements

Coordination •  Coordination, and in particular aspects of Information Quality, were most strongly 
emphasized in general, by all participants in this research period.

•  Main topics of IQ mentioned are issues of traceability, tracking & tracing, and 
information sharing.

•  No consistency was found in the interpretation of what defines adequate 
coordination between the positions.  

Collaboration •  Collaboration was most strongly stressed in the ex ante phase by all positions. 

•  Main topics of collaboration mentioned are about procedures and contracts. 

Communication •  Communication is mentioned only in connection with external communication 
challenges. Internal communication was hardly discussed.  

•  Main topics of communication mentioned are the degree of directness of 
communication. Much communication is done via email and phone.

Competence •  Main topics of competence mentioned are about adequate training and knowledge 
of the procedures. However, we found no consistency in the level of applying 
organisational learning and evaluating incidents by the positions.

Other •  The findings indicated a higher extent of emphasis on reactive aspects (in the ex 
post phase) than on proactive aspects (in the ex ante phase). 

•  A distinct difference existed in the emphasis on the critical decision-making 
elements per response phase, as in the ex ante and food safety incident assessment 
phase collaboration was most strongly emphasized, whereas in the ex post phase, 
coordination was most strongly emphasized. 

•  A distinct difference also existed in the views on the critical decision-making 
elements. The producer and logistic service provider focused far more than 
wholesale/retail on external aspects of coordination and collaboration. 

As in previous research rounds, aspects of collaboration were stressed most strongly in 
the ex ante phase, while in the ex post phase the main emphasis was on coordination. 
Another similarity in all research rounds is the main focus on aspects of IQ as a biggest 
challenge or opportunity for an effective logistic response to food safety incidents.  

However, the views on collaboration and coordination are markedly different. In earlier 
research periods, internal aspects of coordination and collaboration were mentioned 
mainly, whereas in 2015 the main emphasis was on external aspects. This implies that 
the participants in 2015 were more focused on external, supply chain challenges and 
opportunities for an effective logistic response than in earlier research rounds. 
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5.8 Findings from seven interviews, 2020 
The aim of this research round was to further explore views on critical decision-making 
elements in the response phases, essential for an effective logistic response to food 
safety incidents. Also, to determine if and how the perspectives of the positions in the 
supply chain may have changed over time. This section describes the main findings 
of the seven interviews conducted in 2020, with three producers and four wholesale/
retailers (see Table 4-1). 

5.8.1 Results interviews 2020

Result analysis response phases and the 4Cs

A marked finding emerging from the textual data of the interviews is that the ex post 
(reactive) aspects of the challenges or opportunities for the logistic response to food 
safety incidents are discussed most extensively. The ex ante (proactive) phase also 
received some attention, but the three phases food safety incident, incident assess-
ment and lessons learned were hardly discussed in this round.

To better understand the results of the two phases (ex ante and ex post) that are dis-
cussed most, the results of an in-depth analysis of the critical decision-making elements 
is presented for them in Figure 5-8. 

 

Figure 5-8 Average of findings for 4Cs in ex ante and ex post phases, 2020

The analysis result indicates a distinct difference in the extent of emphasis per response 
phase on the critical decision-making elements by the positions in the supply chain. In 
the ex ante phase aspects of collaboration were more strongly emphasized, and in the 
ex post phase aspects of coordination received by far the most attention. 

References to critical decision-making elements, average per supply chain position
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Coordination

Overall in this research round, aspects of coordination in the ex post phase receive the 
most attention. In particular, the categories IQ and external coordination were dis-
cussed. Both positions stressed the need for adequate information sharing and tracea-
bility in the food supply chain for an effective decision-making process. 

Wholesale/retail: ‘Most importantly, we need a well-organized track & trace system.’ 

Producer: ‘You must be very fast, finding good data and acting within 4 hours.’ 

Recognising the time pressure in the decision-making process, both positions argued 
that this forms a kind of additional upper layer in the decision-making process. 

Collaboration

Collaboration was emphasized most in the ex ante phase. The producer stressed the 
need for clear and unambiguous definitions of food safety incidents, to reduce grey 
areas and room for interpretation that lead to ineffective decision-making. 

Producer: ‘Yes … we had various incidents, although it actually depends on what you 
define as an incident.’

Another key finding is that the producer stressed challenges of external collaboration 
much more than wholesale/retail. This implies that the producer may be more aware of 
or focused on supply chain challenges or opportunities regarding the interrelations in 
the chain. Regarding internal collaboration, challenges related to improving the execu-
tion of internal procedures and tools are mentioned. Furthermore, the challenges and 
impact of social-emotional aspects and cultural differences on the decision-making 
process for collaboration in food supply chains  was discussed. 

Producer: ‘ And there is the emotional component. Because, if it is published in social 
media, you could lose the order. … So good contact with  your supplier is a prerequisite.’

Communication

A key finding for communication is that challenges of external communication were 
the  primary topic of discussion. The producer stressed the need for open and speedy 
external communication throughout the chain, to reduce response lead times. Getting 
in contact with external actors is seen as challenging and time consuming. Direct and 
speedy communication by phone is emphasized as preferred.  

Wholesale/retail: ‘Yes, for example when working with foreign countries. They have 
Arabic writing, which I cannot read. That makes it a bit difficult for the customer as well.’ 

Competence

Finally, the data indicated that the producer strongly stressed the challenges or oppor-
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tunities of competence, although wholesale/retail hardly mentioned this. The producer 
noted the need for better organisational preparedness of decision-making staff, but the 
data did not show consistency in how to implement this. Some mentioned training/ 
simulating incidents to prepare staff for the logistic decision-making process, whereas 
others felt that it can be done by on the job training only. 

5.8.2 Summary

This research period has provided valuable insights that further deepened our under-
standing of the logistic decision-making process in the event of food safety incidents. 
Table 5-6 summarizes the key findings. 

Table 5-6 Summary findings research round 2020

Views on critical decision-making elements

Coordination •  Coordination, especially aspects of the IQ and external coordination, were in 
general most strongly emphasized by all positions in this research period.

•  Main topics of category IQ mentioned are about traceability, tracking & tracing 
(systems), and information sharing.

•  Ambiguity in definitions of food safety incidents and a lack of (full) transparency 
may lead to (mis-)interpretations in the assessment of logistic decision-making.

Collaboration •  Collaboration was stressed mainly from proactive (ex ante phase) perspective. 
•  The producer put the main emphasis on external collaboration, whereas wholesale/

retail shows a more equal focus on internal and external collaboration issues.
•  The main topic of external collaboration was the organisation of the relationships.

Communication •  Communication was mainly mentioned from external perspective.  Open and 
speedy communication with supply chain actors was described as challenging. 

Competence •  The producer stressed the need for better organisational preparedness, but the data 
did not show a consistency in how to implement this.

When compared to the findings in previous research rounds, we again find strong 
emphasis on aspects of coordination from all positions in the supply chain, particularly 
on the IQ aspect. Compared to the 2015 results, another similarity is that the producer 
strongly emphasized external aspects of coordination and collaboration. 

In 2020, wholesale/retail showed a more equal interest in internal and external aspects 
of coordination and collaboration, whereas it focused most on external aspects in 2015 
and on internal aspects in earlier periods. 

The findings suggest that the focus of the producer appears to be gradually shifting 
more towards the external supply chain. Wholesale/retail also exhibits relatively more 
external focus, although this is not as pronounced. 
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5.9 Concluding remarks
In this chapter we explored the decision-making process for an effective logistic 
response to food safety incidents by analysing empirical data from six research rounds. 
The data was analysed by an abductive approach, using open coding and a deductive 
thematic analysis. After completing each round, the findings led to iterating insights 
for the development of the extended framework in practice 2012/2013 (see Figure 5-6). 
This was not revised in later rounds, although the findings deepened the insight and 
understanding in the decision-making process, based on distinctly different views from 
the supply chain positions on the emerged critical decision-making elements. 

The newly developed extended framework in practice differs from the proposed con-
ceptual framework in four main ways. First, a new response phase was added (lessons 
learned), to ensure continuous improvement by feedback and learning via the design 
of an ‘open system’ that interacts with the environment. Such an open system ‘continu-
ally takes in new information, transforms that information and gives information back 
to the environment’ (Shockley-Zalabak, 1999, p� 43). 

Secondly, a new critical decision-making element was added: competence, representing 
the human factor in the process. Cooperation was removed, as it did not emerge from 
the data. This led to the four critical decision-making elements in the extended frame-
work in practice: the 4Cs coordination, collaboration, communication and competence.  

Thirdly, for each of the 4Cs we identified two to four categories, which appeared to be 
applicable in all research rounds (see Table 5-3). These categories provided an analysis 
tool to study the data more in-depth.

Fourthly, the critical decision-making elements (4Cs) are each linked to the response 
phases in which they emerged. A marked finding is that communication and compe-
tence did not emerge in all response phases, but coordination and collaboration did. In 
general, coordination was stressed most strongly; but in the ex ante phase, challenges 
of collaboration were emphasized to a far greater extent.  

Moreover, the longitudinal research findings indicate that producer and wholesale/
retail show a pattern of a gradual shift from a more internal organisational focus 
towards a more external (supply chain) focus over the years.  

Finally, as in all research rounds the category IQ (of coordination) was perceived as the 
biggest challenge for an effective logistic response to food safety incidents by all posi-
tions. We will study the relationship between IQ and the effectiveness of the logistic 
response in greater depth in the next chapter.
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6. Coordination in Food Supply 
Chains: IQ Development

This chapter describes the findings of an in-depth study to determine the IQ devel-
opment in food supply chains over time, as the findings of the empirical data indicate 
that it is perceived to be the biggest challenge for an effective logistic response to food 
safety incidents. 

This IQ development is based on identified factors of IQ that are linked to the aspired 
level of food supply chain performance in the logistic response to food safety incidents, 
differentiating the views of the positions. We explored and reflected on these findings 
to improve our insight into these relationships over a longer period of time. 

The structure of this chapter is as follows. First, we present a theoretical background 
on Information Quality and food supply chain performance. Second, the dataset of 
research in 2012/2013 is analysed, followed by the analysis of the compacted data of 
research periods 2013 until 2020. Third, the findings of the two research periods are dis-
cussed to determine the IQ development in food supply chains. The chapter concludes 
with a summary of the conclusions.  
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6.1 Theoretical background

6.1.1 Introduction 

Empirical studies related to IQ (Barua, Konana, Whinston, and Yin (2004); Rai, Patnayakuni, and 

Seth (2006); Storer, Trienekens, Beulens, and Quaddus (2006)), all indicated a positive correlation 
between IQ and financial performance in supply chains. 

Within the field of logistics and supply chain management, various studies indicate that 
reliable information could enhance the integration of logistics activities and improve 
food supply chain management (Bosona & Gebresenbet, 2013; Marinagi, Trivellas, & Reklitis, 

2015; McEntire et al�, 2010; Tamayo Giraldo, Monteiro, & Sauer, 2009).

Rábade and Alfaro (2006) state that by developing effective and efficient traceability 
systems, a maximum level of coordination between the supply chain actors could be 
achieved, which is essential during the response to food safety incidents. Research 
conducted on food safety incidents so far has not studied the relation between IQ and 
the aspired level of food supply chain performance, including all related supply chain 
positions, during food safety incidents. 

6.1.2 Information Quality dimensions

This chapters’ first research question concerns Information Quality during the response 
to food safety incidents. IQ emerged as a category of coordination from the data in  
Chapter 8. Also, in Chapter 5 we described the link from a theoretical perspective 
between IQ and coordination. IQ is ‘an inexact science in terms of assessment and 
benchmarks´ (Kahn, Strong, & Wang, 2002, p� 184), and indicates that the provided informa-
tion should fit the need of the user. IQ is formulated as a multidimensional construct, 
and most of the research focuses on the identification of dimensions of IQ (Arazy & 

Kopak, 2011). An IQ dimension can be defined as a set of IQ attributes that represent a 
single aspect or construct of IQ (Wang & Strong, 1996). 

In 1994, the Committee of Sponsoring Organisations of the Treadway Committee 
(COSO) identified several quality dimensions for information in their internal control’s 
framework. Typical of the early studies to clarify the essential aspects of IQ, the dimen-
sions of COSO were derived a priori. Five dimensions were listed: appropriateness of 
content, timeliness, currency, accuracy, and accessibility (COSO, 1994). 

Wang and Strong (1996) used the COSO dimensions as well as those identified by 
other authors to empirically build and validate the dimensions of the IQ construct. 
In a four-phase empirical study under information consumers, people who use data 
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to perform their tasks, they found four dimensions of IQ to be significant: intrinsic IQ,  
contextual IQ, representational IQ, and accessibility IQ (see Table 6-1). The dimensions 
of IQ identified and measured by Wang & Strong have been applied directly or in 
moderated forms for various empirical studies of supply chains and incident response  
(Gonzalez & Bharosa, 2009; Kaipia, 2021; Li & Lin, 2006). 

Table 6-1 Dimensions of IQ (Wang & Strong, 1996) 

Dimensions of 
Information Quality (IQ)

Description

Intrinsic IQ Intrinsic IQ denotes that data have quality in their own right.

Contextual IQ Contextual IQ highlights the requirement that IQ must be considered within 
the context of the task at hand. 

Representational IQ Representational IQ addresses the degree to which the information being 
assessed is easy to understand and presented in a clear manner that is 
concise and consistent.  

Accessibility IQ Accessibility IQ references the ease with which the information sought is 
obtained.

 

Clikeman (1999) found that organisations that have re-engineered their production 
processes have identified four dimensions of quality: relevance, reliability, timeliness 
and cost. English (1999), and Forslund and Jonsson (2007) state that the IQ consists of 
dimensions that could be derived from the seven rights of logistics, i.e. the right place, 
time, quantity, quality, price, condition and customer (Lambert & Stock, 2001). 

Huang, Lau & Mak.(2003) presented six categories of information: (i) product, (ii) pro-
cess, (iii) inventory, (iv) resource, (v) order, and (vi) planning. Li and Lin (2006) use four IQ 
dimensions comparable to those of Wang & Strong to study the impact of environmen-
tal uncertainty, intra-organisational and inter-organisational factors in IQ in manufac-
turing supply chains. Kaipia (2021) uses similar dimensions in her study of coordination 
in manufacturing supply chains. In the study of hurdles for IQ during incident response 
in the port of Rotterdam, Gonzalez and Bharosa (2009) use the dimensions identified 
by Wang and Strong (1996). 

Dimensions of IQ in food supply chains

Although information is discussed and applied extensively as an aspect of food supply 
chain traceability (Dabbene, Gay, & Tortia, 2014; Karlsen, Dreyer, Olsen, & Elvevoll, 2013; Skilton & 

Robinson, 2009), less attention is being paid to the dimensions of IQ in studies of food 
supply chains (Viet, Behdani & Bloemhof, 2018). However, the general concept of traceabil-
ity covers a broad spectrum of IQ requirements (dimensions). Therefore, it is important 
to explore how all dimensions within this general concept of traceability are perceived 
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as more or less important during incidents, by the positions in the food supply chain. 
An exception is the study by Charlier and Valceschini (2008), which identified dimen-
sions of IQ specifically for food safety incidents; but as the authors have not validated 
these dimensions empirically, we have chosen not to apply these dimensions. 

In this chapter, we build on previously developed and empirically tested concepts. As 
the dimensions of IQ designed by Wang & Strong (1996) have been validated, as well 
as used in empirical studies of supply chains and incident management (Arazy & Kopak, 

2011; Berti-Equille et al�, 2011), we apply the Wang & Strong dimensions to conceptualize 
IQ. These four dimensions of IQ are listed in Table 6-1.

Lee, Strong, Kahn, and Wang (2002) elaborate that for each study, subdimensions of 
IQ should be defined to assess or benchmark whether or not the quality of informa-
tion during that specific process is empirically consistent and reliable. In their study, 
they also presented a literature overview of subdimensions for the four IQ dimensions: 
intrinsic, conceptual, representational and accessibility IQ. For our research, we defined 
the subdimensions per IQ dimension for food safety incidents based on the insights of 
Lee et al. (2002), specifically from the consumers’ information perspective (i.e. the actor 
in the food supply chain who uses the information). This is because ‘ultimately it is the 
consumer who will judge whether or not a product is fit for use’ (Wang & Strong, 1996, p� 6). 
The dimensions, and its subdimensions of IQ to assess food safety incidents are shown 
in Table 6-2. These subdimensions are practical in nature, suitable for use in coding and 
selecting the relevant data.

Table 6-2 Dimensions of IQ and its subdimensions�

Dimensions of IQ Sub dimensions of IQ to assess response to food safety incidents

Intrinsic IQ Accuracy, Data integrity

Contextual IQ Relevance/ Timeliness, Completeness, Appropriate amount

Representational IQ Understandability, Format/ Readability

Accessibility IQ Speed of access,  Availability

6.1.3 Food supply chain performance 

Our second research question addresses the level of food supply chain performance 
during food safety incidents. The impact of information and information systems in the 
supply chain on supply chain performance has been studied by various authors. Barua 
et al. (2004) study the relationship between a company’s digital integration with its 
customers and suppliers, and relate this to revenue per employee, gross profit margin, 
return on assets and return on invested capital. They use a sample of 1,023 companies 
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in various supply chain positions, such as retailers, manufacturers, distributors, and 
wholesalers. They find a positive relationship between digital integration and financial 
performance. Rai et al. (2006) use 110 self-reported measures for performance from 
logistic and supply chain managers in retailing and manufacturing companies. They 
find a positive relationship between IT infrastructure integration in the supply chain, 
for example data consistency in the supply chain, on the one hand, and operational 
excellence and revenue growth on the other hand. Storer et al. (2006) carried out 111 
interviews with logistic managers in one retailer and four of its suppliers, and they find 
that information technologies such as e-mail, electronic data interchange (EDI) and 
internet had improved the timeliness and depth of information shared. The above 
studies provide empirical support for a positive relationship between information in 
the supply chain and its performance.  

Van der Vorst (2004) carried out a study dedicated to food supply chains, and food 
traceability systems in particular. Using an international benchmark study, he inves-
tigated chain performance with respect to traceability practices in food supply chains 
based on three aspired levels of performance: compliance, process-improvement 
oriented, and market oriented (see Table 6-3). Van der Vorst (2004) developed and 
empirically validated a performance concept for the food supply chain that includes 
the performance indicators efficiency, effectiveness and competency; this must be 
included when assessing the performance of food information systems (Bosona &  

Gebresenbet, 2013). For our research, we applied the aspired levels of performance derived 
from Van der Vorst (2004) as our conceptual model for the aspired levels of food supply 
chain performance, which are (1) compliance, (2) internal process integration oriented, 
and (3) supply chain oriented (see Table 6-3).

Table 6-3 Aspired levels of performance (derived from Van der Vorst (2004))

Aspired levels 
of performance 

Aspired levels  
of performance,  
Van der Vorst, 2004

Description

Compliance Compliance Each company complies to regulatory (government) issues 
individually and focuses on registration of incoming and outgoing 
materials. This leads to the food chain acting as a fragmented 
organisation, and the chain performance can be assessed by 
compiling individual performances.

Internal 
process 
integration 
oriented

Process – 
improvement 
oriented

Focusing on controlling the internal production process using 
local ICT systems while complying with regulatory issues and 
timing to gain a better return from the traceability system. This 
level focuses on internal integration. 

Supply chain 
oriented

Market-oriented Achieving higher competitive advantage is the main target, 
focusing on processes redesign and establishment of a full 
traceability system within the supply chain. This level focuses on 
external integration.
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Firms can be compliance-oriented during food safety incidents, using traceability sys-
tems to comply with (food authority) rules and regulations. 

They can also be internal process integration oriented, using traceability not only for 
compliance, but also aiming to improve their internal processes for a better efficiency 
and effectiveness during food safety incidents. In our research, we see this process- 
improvement level when the discussed elements relate to the internal organisation 
and achieving competitive advantage. 

Thirdly, firms can be supply chain oriented, aiming for full traceability within the whole 
food supply chain to achieve competitive advantage. We view discussed elements as 
supply chain oriented when the focus is on external integration, focusing on supply 
chain collaboration. 

As we are interested in the relation between IQ and the aspired level of supply chain 
performance for food supply chain positions in the event of food safety incidents, in 
this chapter, we relate the four dimensions of Wang and Strong (1996) and their subdi-
mensions to the three aspired levels of performance defined in Table 6-3. 

6.2 Findings research period 2012/2013
In this section, the results of the analysis for research period 2012/2013 are presented. 
First, the dimensions of IQ are analysed, taking the perspectives of the positions into 
account. Second, the aspired levels of performance from the positions are analysed, 
finally, the relationship between IQ and the aspired levels of performance is identified. 

6.2.1 Analysis dimensions of IQ versus food supply chain position 

In this part, the result of the analysis is presented for the dimensions and subdimen-
sions of IQ versus the food supply chain positions, for the logistic response to food 
safety incidents. 

The main finding in this analysis is that there appear to be distinct differences in the 
views on the dimensions of IQ from the supply chain positions. Another key finding 
is that the accessibility IQ dimension, and in particular its subdimension availability, is 
emphasized most strongly by all positions as a challenge or opportunity for the logistic 
response (see Table 6-4). 
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Table 6-4 Analysis, 2012/2013: (sub-)dimensions of IQ versus positions�
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Dimension of IQ Subdimension Supply chain position General result

Intrinsic IQ Data integrity ++ ++ ++ 0 ++ Primary focus was on data 
integrity (all except branch).Accuracy 0 0 + + 0

Contextual IQ Relevance ++ + ++ + + Primary focus on relevance; 
although authority focused 
more on appropriate amount.

Completeness + 0 + + 0

Appropriate amount + 0 + 0 ++

Representational IQ Understandability + + + 0 ++ Primary focus for authority on 
understandability. Format + + + 0 0

Accessibility IQ Accessibility + + + + + Discussed extensively by all, 
as major issue for response.Availability ++ ++ ++ ++ ++

++: Extensively discussed     +: Mentioned     0: Not discussed

Intrinsic IQ

It is interesting that the producer’s main focus was on retrieving information at product 
level, whereas other positions focused mainly on retrieving more general, overall infor-
mation. The producer’s primary focus is on enabling quick and efficient scoping and 
tracing of the affected products in the event of a food safety incident. Wholesale/retail’s 
primary focus is on guarantying customer service based on data integrity and accuracy.  
Receiving incomplete information and frequent rectifications from the producer dur-
ing the response to a food safety incident affects the wholesale/retail’s response. The 
rectification usually states that more products are affected than previously mentioned.  

Wholesale/retail: ‘If we ask the producer whether there might be a problem with other 
batches, they usually say that those are okay. The next day ... ‘Yes...  well... we discovered 
that another batch is affected.’ So we have two separate incidents registered in our 
system. And the producer must admit that they have not got things under proper control.’ 

Another finding is that intrinsic IQ is strongly linked to the view on certificates. These 
play an important part in the food supply chain to guaranty the product quality. How-
ever, producer, wholesale/retail, branch organisation and the food safety authority all 
mention that the added value of those certificates is becoming less and less clear as the 
trust in the quality of the certificates diminishes. 
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Contextual IQ

All positions discuss logistic challenges or opportunities related to contextual IQ for the 
response to food safety incidents to some extent, with the possible exception of the 
logistic service provider (see Table 6-4). Producers and wholesale/retail focused mainly 
on relevance, whereas the authority is focused almost exclusively on the challenges and 
opportunities of the subdimension appropriate amount.

Producers mentioned that their biggest challenge is in scoping an incident. They sug-
gest that it is relatively easy to scope 98% of the incident, but the remaining 2% takes 
relatively much more time. 

Producer: ‘In the response to food safety incidents, the biggest logistic challenge is to 
estimate the extent of the impact under time pressure.’  

Representational IQ 

Representational IQ, and in particular the subdimension understandability, is primarily 
a key issue for the authority. Producers, wholesale/retail and logistic service providers 
did mention representational IQ but to a lesser extent, and the branch organisations 
did not mention it at all. 

The human capability of reading and interpreting alerts is a big challenge mentioned 
by the authority, producers, and wholesale/retail in representational IQ.  Also, the need 
for consistent and clear product labelling is discussed by wholesale/retail. 

Wholesale/retail: ‘... unless they have good batch codes, but often those codes are so 
complicated and unreadable that they are impossible to work with.’

Another finding for representational IQ is that although digital data are used, such as 
digital files of certificates and emails, analog media are still used and considered impor-
tant in many logistic processes: paper driver forms, faxes, phone calls and personal 
(face to face) contact. 

Wholesale/retail: ‘If you really want to find out what caused the incident, the only option 
you have is to get in your car, pick up the documents personally, and analyse them.’

Accessibility IQ

Accessibility IQ is by far the most extensively discussed dimension by all food supply 
chain positions. All participants stated that logistics challenges or opportunities relate 
mainly to availability, and far less to speed of access. Wholesale/retail emphasized the 
logistic challenges related to sharing reliable and complete information within a short 
timeframe in cases of food safety incidents. 

Wholesale/retail: ‘Tracing is obviously a bottleneck. Suppliers are absolutely convinced 
that just one specific batch is affected ... but usually, over time more batches are added.’ 
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Even though the quality of data accessibility is fairly high, wholesale/retail tend to use 
their market power and remove all related products instead of just the batches involved, 
to create more consumer trust and avoid mistakes made by their own personnel. 

A separate issue raised by the producers is that smaller retailers and retailers in south-
ern European countries tend to have a relatively lower level of traceability due to their 
older ICT systems. 

Producer: ‘Another logistic challenge is to trace pallets from small businesses with 
a relatively low level of ICT system integration. After delivery at the warehouse, the 
location of each pallet is unclear. Especially in southern European countries the level of 
automatization is relatively low, which creates supply chain traceability issues.’

Wholesale/retail and logistic service providers also discuss issues concerning the speed 
of access in the response to food safety incidents. An important issue for them is the fact 
that short-term contracts are becoming more common. This hampers the accessibility 
and speed of access, because the interfaces between ICT systems must be redesigned 
with each new contract. 

Logistic service provider: ‘…to integrate an ICT system with a customer’s system can cost 
€20,000, all in. Well, that is serious money. The question is: ‘Who pays the bill?’ 

6.2.2  Analysis aspired level of performance vs supply chain position 

The section presents the result of the analysis of the aspired level of performance versus 
the food supply chain positions, for the logistic response to food safety incidents. The 
main finding is a distinct difference in the aspired level of performance by the different 
supply chain positions. Another key finding is that the producer, wholesale/retail, and 
the authority are far more focused on internal alignment aspects than external (supply 
chain) alignment (see Table 6-5).

Table 6-5 Analysis, 2012/2013: aspired performance level per position 

Aspired performance level Extent of discussion 
in data 2012/2013

Food supply chain position

Compliance High Producer, wholesale/retail, and the authority

Low Logistic service provider, and branch organisation

Internal process 
integration oriented

High Producer, wholesale/retail, and the authority

Low Logistic service provider and the branch organisation

Supply chain oriented High Logistic service provider, and branch organisation

Low Producer, wholesale/retail, and the authority
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Compliance

Based on the data generated in the research period, the producer, wholesale/retail, and 
the authority strongly emphasized compliance. This indicates that logistic challenges or 
opportunities related to compliance are a major issue for these positions in the event 
of a food safety incident. Producers’ main logistics challenge related to compliance has 
to do with the impact assessment. 

The logistic service provider and branch organisation hardly discussed compliance 
issues in the data. This raises the question whether they have already aligned their 
logistic processes in such a way that they do not face any big issues.

Internal process integration- oriented

Producers, wholesale/retail, and the authority frequently mentioned possibilities for 
internal process improvement. Producers use lessons learned from previous food safety 
incidents for defining (internally oriented) key performance indicators, evaluation, and 
learning (simulation) purposes. 

Producer: ‘All recall team members are questioned after finalising the food safety incident 
by QA. Based on that input, the recall team receives feedback, and revises procedures if 
necessary.’ 

Wholesale/retail often mention the importance of store reputation and customer satis-
faction in relation to their internal alignment. Branch organisations and logistic service 
providers did not mention challenges or opportunities on internal process improve-
ment. Another finding was that all positions, except for the logistic service provider, did 
mention certification as an added value for internal process improvement. 

Supply chain-oriented 

The positions logistic service provider and branch organisation discussed external sup-
ply chain processes extensively, by explicitly mentioning logistic challenges or oppor-
tunities for the response to food safety incidents from a supply chain perspective. They 
appear to aim for more chain integration to create a higher level of traceability, but 
also for more trust in the food supply chain. Therefore, they express the wish to obtain 
better exchange of information between the actors in the food supply chain. 

Branch organisation: ‘...as for food safety, there must not be any competition between 
retail stores. No individual consumer should have to consider the level of product safety 
for a specific retailer. The focus must be on food safety, not on competitiveness. Retailers 
should collaborate more with other supply chain actors, and the food safety authority.’ 
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Producers, wholesale/retail and the authority hardly discussed information exchange 
and traceability in the food supply chain. Producers and wholesale/retail seem more 
focused on improving their internal organisation than on improving an integrated food 
supply chain. Branch organisations mainly discussed supply chain related opportuni-
ties, striving for more information exchange and traceability between actors, also to 
reduce the possibilities for fraud. 

6.2.3 Analysis performance levels vs dimensions of IQ 

Analysis of the link between the four dimensions of IQ and the three aspired levels of 
performance is based on the amount of related discussion found in the data. This was 
determined on the basis of the frequency with which this was founded in the coded 
references. The main finding of this analysis is the marked difference in this link: accessi-
bility IQ has the strongest link to each of the three performance levels, and representa-
tional IQ the weakest link (see Figure 6-1). Moreover, the strongest emphasis was put 
on aspects of compliance, followed by internal process integration-oriented. The least 
emphasis was on supply chain-oriented. 

Figure 6-1 IQ dimensions versus aspired performance levels, 2012/2013 

The size and shape of the polygons in Figure 6-1 indicates the intensity of the link 
between the respective dimensions of IQ and the three aspired levels of performance 
in the event of food safety incidents. For example, accessibility IQ shows a relatively 
strong link to all three aspired levels of performance. Contextual IQ is fairly strongly 
related to compliance, but less to internal and supply chain oriented performance.

Dimensions of IQ vs compliance

Logistic challenges or opportunities related to compliance were frequently mentioned 
in relation to aspects of contextual and accessibilty IQ. Intrinsic and representational IQ 
showed overall a relatively weak link to compliance. 
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Furthermore, the analysis of the link between the IQ dimensions and compliance shows 
a distinct difference for the supply chain positions. The authority mainly discusses 
aspects of availability in relation to compliance, wholesale/retail primarily aspects of 
speed of access, and the producers aspects of relevance/timeliness. The logistic service 
provider and branch organisation rarely discussed logistic challenges or opportunities 
related to compliance for the response to food safety incidents. 

Dimensions of IQ vs internal process integration oriented

We found the greatest link between the aspired performance level for ‘internal pro-
cess integration oriented’ and the accessibility dimension of IQ, in particular for the 
producer, wholesale/retail and the authority. The subdimension availability is the main 
link to this internal process integration orientation. The dataset also showed a strong 
link between the performance level internal process integration oriented and contex-
tual IQ, in particular the subdimensions relevance/timeliness and appropriate amount. 
This implies that these participants discussed these two subdimensions in relation to 
improving the efficiency and effectiveness of the internal logistic processes for the 
logistic response to food safety incidents. 

The subdimensions of IQ accuracy, appropriate amount, completeness, and format/ 
readability are hardly mentioned in connection with the internal process integration 
oriented performance level. Branch organisations and logistic service providers appear 
least likely to see a link between the dimensions of IQ and the internal process integra-
tion orientation. 

Dimensions of IQ vs supply chain oriented level of performance

The analysis indicates a relatively weak link between the dimensions of IQ and the 
supply chain oriented level of performance (the external orientation) compared to the 
other two levels of performance, except for the IQ dimension accessibility. The logistic 
service provider, branch organisation, and wholesale/retail did discuss accessibility in 
relation to the supply chain orientation, but representational IQ was hardly discussed 
by any food supply chain position in relation to the supply chain orientation in the event 
of food safety incidents. The subdimensions availability and data integrity showed the 
strongest links to the supply chain orientation. 
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6.3 Findings research period 2013 to 2020 
In this section, the results of the analysis for the compacted data from the research 
periods 2013 to 2020 are presented on information quality IQ and the aspired level of 
food supply chain performance. 

6.3.1 Analysis of four dimensions of IQ versus supply chain positions 

This section presents the result of the analysis of the discussion on IQ dimensions from 
food supply chain positions, in connection with the logistic response to food safety 
incidents. 

The main finding is that there appear to be distinct differences in the views on the IQ 
dimensions from the perspectives of the supply chain positions. Another key finding is 
that the dimension accessibility IQ is most strongly emphasized by all positions in the 
supply chain as a challenge or opportunity during the logistic response to food safety 
incidents (see Table 6-6). 

Table 6-6 Analysis, 2013-2020: four dimensions of IQ versus positions
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Dimension of IQ Subdimension Supply chain position General result

Intrinsic IQ Data integrity ++ + ++ 0 ++ Primary focus was on data 
integrity (all except branch). Accuracy + 0 0 0 0

Contextual IQ Relevance + 0 + 0 0 Completeness extensively 
discussed by producer and 
wholesale/retail.Completeness ++ 0 ++ 0 +

Appropriate amount 0 0 + 0 0

Representational IQ Understandability 0 0 + 0 0 Primary focus on format, 
mainly from wholesale/retail.Format + + ++ 0 0

Accessibility IQ Accessibility ++ ++ + + + Discussed extensively by all, 
as major issue for response.Availability ++ + ++ + +

++: Extensively discussed     +: Mentioned     0: Not discussed
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Intrinsic IQ

All positions, except for the branch organisation, emphasized the need for ‘good’ and 
reliable data to make decisions. However, there is a distinct difference in the views 
between producer and wholesale/retail regarding intrinsic IQ: the producer mentioned 
that they need the data for scoping and tracing to enhance effective decisions, and 
wholesale/retail links the need for reliable data mainly to aspects of branding and 
image by ensuring the products are blocked and removed from the stores.  

Producer (2015): ‘The scoping and then the functional solution, those are the challenges.’

Wholesale/retail (2015): ‘About 3 to 4 times per week we have to withdraw products from 
the shelves, and that is a lot to deal with. And then all the supermarkets and outlets receive 
an email from us with the data, saying that this and that product has to be removed and 
sent back to the warehouse. They have to inform us about the quantities of the products 
that they are going to return to us to ensure all went according to plan.’ 

Contextual IQ

The producer and wholesale/retail extensively discussed logistics challenges or oppor-
tunities for the logistic response, related to the contextual IQ. The authority mentioned 
aspects of contextual IQ to a minor extent. Mainly the subdimension completeness 
of information was emphasized in the data, as it is seen as fundamental for making 
effective logistic decisions for the response.  

Wholesale/retail (2015): ‘Successful coordination means first time right information. This 
ensures success. Right first time, no doubts, no hesitation, just give me the correct and full 
information right away. If we have to put out a correction, or send a second email: “I am 
sorry, but it was incomplete” – then I have big discussions with my members.’

The producer mentioned that they face the biggest challenge in scoping an incident 
under time pressure due to a lack of a complete set of information. 

Representational IQ 

Wholesale/retail extensively stressed the issues of representational IQ, followed by the 
producer and logistic service provider. All three positions mainly mentioned issues 
related to the format/readability of information sharing, such an sending an email or 
visiting websites. 

Wholesale/retail (2015): ‘Sometimes they send an email to a general email address,  
because nobody knew where exactly to send the information. That is why we say that 
they should not send an email, always contact us via telephone, call the buyer, or call the 
quality department.’

Wholesale/retail (2020): ‘Yes, for example also when you work with a foreign country 
where they have Arabic writing. I cannot read that.’ 
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Accessibility IQ 

Accessibility IQ is by far the most frequently mentioned dimension of IQ, by all food 
supply chain positions. Traceability appeared to be the buzz word, as the participants 
emphasised (supply chain) data collection and data sharing. Technology and the level 
of automation also appear to play a major role in the accessibility challenges; moreover, 
traceability was extensively linked to aspects of time pressure.  

Wholesale/retail (2020): ‘When I think about fresh fruit, I think most of the companies are 
able to track their products within hours. But I can understand that if you have a product 
like tea or coffee it is harder, because it has more ingredients and there is a lot being done 
with the product, which makes it a bit more difficult to trace.’ 

6.3.2 Analysis of aspired level of performance vs supply chain position 

The result of the analysis of the aspired level of performance versus the positions is 
shown in Table 6-7. There are distinct differences between the supply chain positions 
concerning the aspired level of performance in the logistic response to food safety inci-
dents. A key finding is that all positions, except for the authority, appear to emphasize 
external supply chain alignment aspects. 

Table 6-7 Analysis, 2013-2020: aspired performance level per position

Aspired 
performance level

Extent of discussion 
in data 2013-2020

Food supply chain position

Compliance High Producer, wholesale/retail, authority

Low Logistic service provider, branch organisation

Internal process 
integration oriented

High Producer, wholesale/retail, logistic service provider, authority

Low Branch organisation

Supply chain 
oriented

High Producer, wholesale/retail, branch, logistic service provider

Low Authority

 

Compliance

The findings indicate that the producer, wholesale/retail, and the authority strongly 
emphasise compliance aspects. This suggests that for them compliance aspects relate 
to logistic challenges or opportunities, whereas it does so to a far lesser extent for 
the logistic service provider and branch organisation as they hardly mentioned these 
aspects. The main compliance topic mentioned is time pressure. 

Producer (2020): ‘Of course you do not treat recalls proactively. This means that you need 
to be very quick to find good data and act within the mandated 4 hours.’



– 110 –

Coordination in Food Supply Chains: IQ Development

Internal process integration oriented

All positions except for the branch organisation frequently mentioned aspects for 
internal process improvement. Traceability is a frequent topic in relation to internal 
improvement opportunities, as organisations face challenges in making cost-effective 
decisions when information is lacking. 

Producer (2020): ‘That was a bad experience, I took full responsibility as I relied on only 
half the data. I will never know if I did right or not. But I know it led to high costs for us.’

Another key issue discussed for internal improvement relates to the procedures and 
tools for the members and the responsibilities of the crisis team. There appears to be 
a fragmentation in responsibility and hierarchical alignment of the crisis team, which 
could create ineffectiveness for the logistic response to food safety incidents. 

Supply chain-oriented 

All positions, except for the authority, discussed external (supply chain) process align-
ment extensively by stressing the logistic challenges and opportunities as a result 
of the interrelations in food supply chains. They strive to be more externally aligned 
by sharing more adequate information in time. Therefore, they expressed the wish 
to obtain an improved level of accessibility of information to be able to improve the 
exchange and thereby level of external integration in the food supply chain. 

Wholesale/retail (2020): ‘Information, of course, is vital for the functioning of the supply 
chain...  In my view, full traceability is of major importance in our supply chain.’

6.3.3 Analysis of performance levels vs dimensions of IQ

The result of the analysis of the link between the IQ dimensions and aspired levels of 
performance is illustrated in Figure 6-2. There is a distinct difference in the link between 
the dimensions of IQ and the aspired levels of performance for the logistic response to 
food safety incidents. 

 

Figure 6-2 IQ dimensions versus aspired performance levels, 2013-2020
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It is interesting to note that the outcome for representational IQ indicates a relatively 
strong link to aspired supply chain oriented performance, and a weaker link to the level 
of internal process integration orientation. This suggests that the discussions mainly 
focused on challenges and opportunities for the formats and readability of information 
destined for sharing in the supply chain.  

6.4 Discussion 
The result of the analysis of findings from the two research periods indicates first and 
foremost a large and wide interest in the role of information for an effective logistic 
response to food safety incidents. Furthermore, the findings, and the comparison 
between them, indicate the following issues. 

Views on IQ dimensions vary per supply chain position

The comparison of the result of the analysis of the two research periods indicates that a 
distinct difference exists in the way IQ is viewed by the various food supply chain posi-
tions for the logistic response to food safety incidents (see Table 6-8). The results also to 
some extent suggest changes in the emphasis on IQ dimensions over time. This implies 
that the challenges and opportunities of IQ are still developing, although accessibility 
IQ still receives the most attention.  

Table 6-8 IQ findings from research period 2012/2013 compared to 2013-2020� 
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Research period
2012/ 
2013

2013-
2020

2012/ 
2013

2013-
2020

2012/ 
2013

2013-
2020

2012/ 
2013

2013-
2020

2012/ 
2013

2013-
2020

Intrinsic IQ Data integrity ++ ++ ++ + ++ ++ 0 0 ++ ++

Accuracy 0 + 0 0 + 0 + 0 0 0

Contextual IQ Relevance ++ + + 0 ++ + + 0 + 0

Completeness + ++ 0 0 + ++ + 0 0 +

Appropriate amount + 0 0 0 + + 0 0 + 0

Representational IQ Understandability + 0 + 0 + + 0 0 ++ 0

Format + + + + + ++ 0 0 0 0

Accessibility IQ Accessibility + ++ + ++ + + + + + +

Availability ++ ++ ++ + ++ ++ ++ + ++ +

++:  Extensively discussed     +:  Mentioned      0:  Not discussed
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Wholesale/retail discusses aspects of accessibility IQ in connection with the importance 
of sharing information with the end-consumers, which is essential for store branding 
and reputation (Czinkota, Kaufmann, & Basile, 2014). 

As producers are legally responsible for their products in the food supply chain, costs 
related to the food safety incident (such as recall costs) are mainly at their expense. This 
may explain their need to minimize the financial losses due to food safety incidents, 
next to the costs of branding and reputation damages. Among other things, producers 
try to do this by focusing on risk impact assessment and scoping a food safety incident 
quickly and reliably. Most common recall insurance policies cover malicious product 
tampering and accidental contamination; however, not all producers have adequate 
insurance policies. The result is that many companies have already been put out of 
business by recalls (Kumar & Budin, 2006). To reduce costs, producers also strive for the 
smallest possible response, for which intrinsic IQ is prerequisite (Souiden & Pons, 2009).  

Our findings emphasize the need for further research to improve data sharing, to create 
full, fast, and reliable information exchange in food supply chains. This assumes that 
organisations are willing to share information; however, willingness to share informa-
tion can be either predefined or spontaneous (Du, Lai, Cheung, & Cui, 2012). Trust, coor-
dination, and interdependence are perceived as central to the success of information 
sharing (Du et al�, 2012). More short-term contracts between food supply chain actors 
nowadays have a negative effect on the traceability and accessibility of information in 
the food supply chain due to trust issues, and the practical situation that interfaces of 
ICT systems must be aligned and integrated for each new contract. Organisations have 
to make trade-offs whether or not to invest in these short term contracts. Golan et al. 
(2004) investigated traceability in the US food supply. In this study, it was concluded 
that organisations balance the private costs and benefits of traceability to identify 
the optimal level. This raises the question for future research: ‘To what extent are food 
organisations willing to share information, to create full supply chain traceability?’

To conclude, the main finding over time is that accessibility IQ in the food supply chain 
may be considered as a kind of hygiene factor for all aspired levels of performance for 
all food supply chain positions during the logistic response to food safety incidents. 
A hygiene factor, in this case accessibility of information, does not necessarily lead to 
high performance, but inadequate accessibility of information during the response to 
food safety incidents will impact the performance negatively (Herzberg, 1987).  

Aspired levels of performance vary per supply chain position

The comparison of the results of the analysis of the two research periods suggests a 
distinct difference between the aspired level of performance for the different supply 
chain positions in the logistic response to food safety incidents (see Table 6-9). The data 
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also suggests a shift towards more emphasis on supply chain orientation. This may be 
explained by the producer and wholesale/retail perceiving the internal alignment as 
slightly less challenging in later periods. 

Table 6-9 Aspired performance levels by position, 2012/2013 versus 2013-2020 

Compliance Internal process 
integration oriented

Supply chain oriented

2012/2013 2013-2020 2012/2013 2013-2020 2012/2013 2013-2020

Producer High High High High Low High

Wholesale/retail High High High High Low High

Logistic service provider Low Low Low High High High

Branch organisation Low Low Low Low High High

Authority High High High High Low Low

 

Another key finding is that the logistic service provider focused more on the internal 
process integration over time, although they perceive only limited challenges from 
compliance aspects.  It is interesting that the other positions appear to maintain a sim-
ilar focus on the aspired levels of performance over time. This implies that they remain 
challenged in later periods by similar issues as in 2012/2013. 

Furthermore, it is interesting to note that the categories that evolved on the basis of the 
open coding of the data sets in our study, are similar to those that were presented in 
the article by Van der Vorst (2004). Our categories were defined as compliance, internal 
company focus, and external supply chain focus, whereas Van der Vorst (2004) defined 
compliance, process-improvement oriented and market oriented. 

Relationship varies between aspired levels of performance and IQ dimensions 

The comparison of the result of the analysis of the two research periods indicates a 
distinct difference in the relationship of the three aspired levels of performance and 
the four dimensions of IQ.  Our study shows that in later research periods IQ is linked 
more to supply chain orientation, whereas the link to internal orientation was stronger 
in 2012/2013. This implies that the aspects of IQ discussed in later periods are related 
more to external alignment issues or opportunities. Furthermore, the findings over 
time suggest that the relationship became stronger between representational IQ 
and supply chain orientation (see Figure 6-2). The data also indicates a stronger link 
between intrinsic IQ and all three aspired levels of performance; this emerged from the 
data as more attention to aspects of data integrity. 

Another key finding is that aspects of accessibility IQ still exhibit the strongest link to 
the three aspired levels of performance. Wholesale/retail mentions aspects of speed 
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of access in particular, as a major logistics issue in relation to compliance. They imply 
that in the response to food safety incidents, data cannot be obtained quickly, easily, 
and reliably from the producers. In 2004, Van der Vorst stated that in order to create 
‘full food traceability,’ research was necessary to improve the food supply chains by 
providing the necessary knowledge and guidelines to managers to perform efficiently 
and effectively throughout the food supply chain. Our results show that there is still a 
need for this knowledge and these guidelines. Many improvements are still needed to 
reach this ‘full traceability’ for the logistic response in the event of food safety incidents, 
with more focus on supply chain process integration. Therefore, further research into IQ 
and performance is recommended, to improve understanding of this relationship for 
the logistic response to food safety incidents (Corcoran & Scott, 2016).

6.5 Concluding remarks
The results of our research into IQ developments in food supply chains indicate the 
great and varied importance of information when designing effective logistic responses 
to food safety incidents. As food safety incidents require fast, full, and reliable supply 
chain traceability, a primary implication for food organisations based on this study is 
that all positions considered accessibility of information as a kind of ongoing hygiene 
factor, for all distinct levels of performance. Therefore, it is recommended that future 
studies give extra attention to define what criteria need to be met to create an ade-
quate level of accessibility of information in the food supply chain. 

It is interesting that our findings correspond with previous research by Van der Vorst 
(2004): our results also suggest a need for more research into ‘full food traceability’ in 
relation to supply chain process integration. Apparently, after nearly two decades the 
food industry is still struggling with issues of traceability, as already pointed out in 2004 
by Van der Vorst. 

Furthermore, a key finding of this in-depth study is that the data indicates a varying 
relationship between the dimensions of IQ and the aspired levels of performance. The 
relationship between the four dimensions of IQ and the three aspired performance 
levels, in particular the supply chain orientation, became stronger over time. This 
strengthening link between IQ and the three aspired levels of performance suggests 
that challenges and opportunities are discussed from a larger and wider perspective, to 
enhance effectiveness in the logistic response to food safety incidents. 
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7. Theoretical Reflection 

This chapter presents an overview of the findings from all research rounds 2010 - 2020. 
Based on the findings of the collected data, we discuss and reflect on the extended 
framework in practice for an effective logistic response to food safety incidents as 
described in this dissertation. The aim of this chapter is to evaluate the data presented 
in Chapters 5 and 6, in relation to the theory (Chapters 2 and 3), resulting in a deeper 
understanding and, where necessary, changes to the extended framework in practice.

The structure of this chapter is as follows. The first section 7.1 describes and reflects 
on the general research findings, organized according to the comprehensive frame-
work. The key findings of the elements of this framework are discussed and reflected 
on. Then, in section 7.2 we discuss the key findings on the response phases in greater 
depth; the key findings on the critical decision-making elements are reflected on in 
more detail in section 7.3; we discuss the key findings on the views from the supply 
chain positions on the logistic decision-making process in 7.4. Finally, in section 7.5 we 
present the conclusions of our reflection.  
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7.1 Reflection on extended framework in practice
In this study, we started with a literature review (Chapters 2 and 3) that led to the CSR 
conceptual model of Våland and Heide (2005), which is used as a loose conceptual 
framework for the first research round in this study. This framework also served as the 
starting point for the deductive thematic analysis of the empirical data, followed by 
open coding. New insights into the framework led to extended versions of the frame-
work. After six research rounds the data indicate that the extended framework consists 
of five response phases (food safety incident, ex ante, food safety incident assessment, 
ex post, and lessons learned), and four critical decision-making elements were found 
(coordination, collaboration, communication, and competence), although these did not 
emerge in all response phases (see Figure 5-4).  

Newly added response phase: lessons learned

From the pilot interview, a new response phase emerged: lessons learned. In all later 
research periods this also emerged, next to the response phases food safety incident, 
ex ante, food safety incident assessment, and ex post. The addition of lessons learned 
can be explained by the literature of feedback and organisational learning, where it 
is perceived to be important for maintaining and improving quality in food organiza-
tions (Argyris & Schon, 1978; Grunert, 2005; Sporleder & Goldsmith, 2001). Food safety and an 
organization’s response to it are a fundamental part of the quality concerns (Grunert, 

2005; Sporleder & Goldsmith, 2001). To maintain and improve quality in organizations, much 
attention is given nowadays to feedback on quality issues and organizational learning. 
Our findings concur with this as all positions emphasized the need for lessons learned. 

Wholesale/retail (2013): ‘So, ...yes, we all dealt with many different food safety incidents, 
but you learn something new each time, new ways to adapt and improve the procedures.’

For Argyris and Schon (1978, p. 2), ‘learning involves the detection and correction of 
error.’ Where something goes wrong, it is suggested, the first reaction is often to look 
for a strategy to address the problem that will work within the governing variables. 
Existing values, plans and rules are operationalized rather than questioned. This is con-
sidered single-loop learning. An alternative response is to question the governing var-
iables themselves, subjecting them to critical scrutiny. This is described as double-loop 
learning; it may lead to a change in the governing variables, and so a shift in the way in 
which strategies and consequences are framed (Grigg & Walls, 2007). 

In our study, the data indicated aspects of single-loop learning to some extent, but no 
consistency was found in how the positions communicate lessons learned and their 
feedback mechanisms towards the business units. Aspects of double-loop learning 
were not mentioned. According to Rhodes and Dawson (2013), lessons learned can 
lead to performance benefits, although they recognize that many organizations face 
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barriers such as culture, motivation and even a lack of awareness of the benefits. In 
Chapter 3, food safety is described as ‘the assurance that food will not cause harm to 
the consumer when prepared and/or eaten according to its intended use’ (FAO/WHO, 

2003), and in Chapter 4 we found that an effective logistic response to incidents must 
‘have the intended or expected effect on health risks, political risks and business conti-
nuity’. Given the high stakes and risks involved in food safety incidents, there is a clear 
need to maintain and improve quality in organizations, integrating lessons learned. 

Newly added critical decision-making element: competence

Similar to the results of the literature review (Chapter 3), the critical decision-making 
elements coordination, collaboration, and communication emerged from the data. 
However, the emphasis varied per response phase (see Figure 5-5), and the element 
competence was added to the framework. The concept of competence is variously 
defined in literature (Akhtar, Marr, & Garnevska, 2012; Bazaras, Čižiūnienė, Palšaitis, & Kabash-

kin, 2016; Benson & Hjelt, 1978; Le Deist & Winterton, 2005; Usui, Kotabe, & Murray, 2017). An early 
and basic definition that is used in research is by Hayes (1978, pp. 2-3): ‘Competences 
generally include knowledge, motivation, social characteristics and roles or skills of one 
person in accordance with the demands of organizations of their clerks’. 

Competence is a concept that is used often in management strategy literature, although 
its usage is inconsistent as it is often confused with the concept of competency (Le Deist 

& Winterton, 2005). Literature states that competence generally refers to functional areas 
and competency to behavioural areas.  Boon and Van der Klink (2002, p. 6) describe 
competence as a ‘useful term, bridging the gap between education and job require-
ments’. In some studies, competence is related to the core competence, which refers 
to ‘a bundle of skills and technologies that enables a company to provide a particu-
lar benefit to customers’ (Prahalad & Hamel, 1994, p� 219). In our research, we approach 
competence as bridging the gap between the education and the requirements for the 
decision-making process. In Section 7.3, we will discuss the findings on competence in 
greater detail. 

Cooperation did not emerge as critical decision-making element

Contrary to the outcome of the literature review, cooperation did not emerge from the 
data. The absence of cooperation might be explained by the strong overlap with the 
concept collaboration in logistics and supply chain management literature, as already 
mentioned in Chapter 3. As Wankmüller and Reiner (2020) explain, research does 
not always distinguish between cooperation and collaboration. Another factor could 
be that cooperation refers to short-term, often informal and voluntary relationships 
between organisations, whereas our participants appear to focus much more on long 
term relationships (Cigler, 2001; Ödlund, 2010). 
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7.2 Reflection on key findings response phases
After analysing all research periods, we can formulate key findings in respect to the 
response phases in-depth. 

Extensive emphasis on ex post response phase 

Although five phases emerged in all research periods, a distinct and persistent picture 
is the relative emphasis between the five phases (see Figure 7-1). 

 

Figure 7-1 Overall overview of references to response phases

The ex post phase is discussed by far the most extensively, accounting for two thirds 
of all references. The ex ante phase always came in second, with participants discuss-
ing aspects of the ex post phase twice as much as aspects of the ex ante phase. This 
indicates that the participants emphasized aspects of the reactive part of the logistic 
response far more than the proactive aspects. An explanation for the strong emphasis 
on the ex post phase could be that this phase is perceived as far more challenging than 
other logistic response phases. Another explanation might be that our results concur 
with findings in a study into risk management by Kırılmaz and Erol (2017), who found 
that in general supply chain managers are more focused on reactive (mitigation) parts 
of risk management, primarily to reduce costs, than proactive aspects. Also, the result 
may reflect the relatively smaller amount of effort put into creating a culture and organ-
isation that withstands issues from proactive perspective (Coleman, 2011). According to 
Cadden, Marshall, and Cao (2013), more attention to cultural evaluation in the supply 
chains might also lead to enhanced trust and openness. Recently, studies indicate that 
managers have begun to attach more importance to supply chain continuity and resil-
ience from a proactive perspective (Kırılmaz & Erol, 2017). Our data does not confirm this, 
however, as from the first until the last round of research the main emphasis was on 
reactive aspects of the logistic response (in the ex post response phase). 

Lessons learned

Ex post

Ex ante

Food safety incident

Incident assessment

Sum of references to response phases,
for all positions and all research periods
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Although aspects of the ex ante phase received less attention than the ex post phase, 
the data does suggest that this phase is considered important, with many proactive 
aspects of the logistic response being discussed extensively. The difference found 
between these two phases might also be explained by the fact that we interviewed 
mainly experts on operational and tactical level, who might address other aspects 
of decision-making. This concurs with the literature review in Chapter 5, in which we 
found that many decision-based models for supply chains address issues at different 
hierarchical levels.

Fragmentation in the decision-making process

The data also indicated fragmentation in the decision-making process, in that the 
phases food safety incident, food safety incident assessment, and lessons learned are 
only discussed to a limited extent compared to the ex ante and ex post phases (see 
Figure 7-1). This is not in line with the literature of risk management (see Chapter 4) 
(Ho, Zheng, Yildiz, & Talluri, 2015; Ivanov, Dolgui, Sokolov, & Ivanova, 2017; Oliveira, Leiras, & Ceryno, 

2019) and decision-making (see Chapter 5) (Ben-Akiva & Lerman, 1985; Visser, 2010), as there 
the importance of all phases is stressed for an effective decision-making process. The 
limited attention in our data might be due to the participants perceiving these phases 
as far less challenging than the other phases; or possibly our participants, logistics & 
supply chain and/or quality experts, feel a lower sense of responsibility for these phases. 
They are not acting chairmen of the crisis team, with one exception. This implies that 
these members of the crisis team seem to have rather specific responsibilities in the 
decision-making process, which tends to indicate a certain amount of fragmentation 
in this process. The only participant who was actually responsible for the whole logistic 
response and was also acting chairman of a crisis team indicated the importance of all 
phases more equally than the other participants. 

The data also suggests the existence of an ambiguous level-allocation in the decisions 
made by the crisis team. Stipulated procedures are not always strictly followed. The 
data indicates that as the impact of an incident is seen as more severe (based on health, 
business, or political risks), the more likely it becomes that higher management will 
also take part in the logistic decision-making process, joining the existing members of 
the crisis team. This suggests a higher level allocation of part(s) of the decisions made 
for the logistic response. 

In Chapter 3, we discussed literature on hierarchical models and decision-making, 
which states that in logistics and supply chain management theories, there is no one 
size fits all allocation for managerial decisions in dynamic environments (Anthony, 

1965; Goor & Ploos van Amstel, 2009; Perl & Sirisoponsilp, 1988; Verduijn, 2004). Our data corre-
sponds with this, as we found no consistency in the procedures for the composition 
of the crisis team. In some organisations it is a fixed formation, whereas others just 
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appear to compose the team to some extent ad hoc. According to Mirowski, Marquez, 
Tamplin, and Turner (2014), an arbitrary level allocation might increase the deci-
sion-making complexity in food supply chains. In this connection, Kotler, Armstrong, 
and Opresnik (2020) state that complexity of the logistic response decision-making 
process could be related to the many various decisions in different response phases, 
on various hierarchical organisational levels, by various individuals in the decision- 
making unit (DMU). According to other studies (Bongaerts, Monostori, McFarlane, & Kadar, 

2000; Celik, Nageshwaraniyer, & Son, 2012), an arbitrary hierarchical position in complex con-
texts can lead to longer response times, which subsequently leads to a low robustness. 
Our data concurs with this, as decisions taken in the food safety incident assessment 
phase appear to be revised relatively frequently due to incomplete information at the 
time the decisions had to be made. This might lead to increased lead times as adjust-
ments in the reactive response need to be handled. 

Wholesale/retail (2013): ‘Once we had an incident which could have a serious health 
impact. Initially, we thought…oh… well... this isn’t so bad. So, we downplayed the issue 
at first, and that led to a situation where we were one step behind.’

Information gaps and time pressure challenge incident assessments

Although the food safety incident assessment phase received little attention (Figure 
7-1), a key finding is that this assessment is perceived as a challenging process due to 
information gaps and time pressure with high risks at stake. These can be health risks, 
political risks and/or business risks (see Chapter 3). 

Producer (2012/2013): ‘In the response to food safety incidents, the biggest logistic 
challenge is to estimate the extent of the impact under time pressure.’  

These information gaps suggest that the human factor (competence) becomes rather 
important in this decision-making process, where knowledge and experience may 
influence the decisions made. Moreover, more information often becomes available to 
the chain actors involved later on, and this may lead to modified insights and possibly a 
revision of the assessment outcome. Since the incident assessment outcome serves as 
input for the reactive logistic response in the ex post phase, the positions stressed the 
need for a reliable and complete assessment outcome from the outset, one that does 
not need to be revised over time. 

The aspects of time pressure also increase the level of complexity in the decision-mak-
ing process, concurring with a study of Chang, Ouzrout, Nongaillard, Bouras, and Jiliu 
(2014). They suggest that in the field of supply chains, the perception of time pressure 
leads to a higher level of decision-making complexity. Improving the reliability of the 
assessment outcome will benefit the food industry: “well begun is half done”, as the 
saying goes.  
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7.3 Reflection on critical decision-making elements
After analysing all research periods, the resulting key findings in respect to the four 
emerged critical decision-making elements (coordination, collaboration, communica-
tion, and competence) are discussed in this section in greater depth. 

7.3.1 Logistic response is first and foremost a coordinated process

The data indicated that the four critical decision-making elements did not emerge in 
all five response phases. Moreover, the extent to which they were emphasized is rather 
varied, as illustrated in Figure 7-2. 

Figure 7-2 Overall emphasis on critical decision-making elements per phase

Coordination and collaboration are the Cs that emerged from the data in all five phases 
to a relatively high extent. In the big picture, coordination is the most strongly empha-
sized critical decision-making element by all supply chain positions throughout all 
research periods. Such extensive discussions on coordination suggest that the logistic 
response is first and foremost a coordinated process, and the intent is to organize, man-
age and align the logistic response activities. This concurs with the findings in our liter-
ature study (see Chapter 3), which also indicated that coordination between actors and 
organisations with differing tasks and perceptions is crucial and challenging (Akhtar et 

al�, 2012; Boin & Lodge, 2016; Christensen & Ma, 2020; Wankmüller & Reiner, 2020). 

High emphasis on collaboration ex ante 

Although collaboration emerged in all five phases, we found a distinct difference in 
the phases ex ante and ex post regarding the view on the 4Cs. In the ex ante phase, 
the focus is more on collaboration, whereas in the ex post phase it is on coordination 
(see Figure 7-2). This concurs with findings of earlier studies in the field of supply chain 
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flexibility and risks management. They indicate that logistic strategies can be classified 
into proactive and reactive strategies, where the proactive strategies focus mainly on 
(re)designing the conditions of collaboration, whereas in the reactive strategies the 
focus is mainly on buffering and accessing the necessary internal and external data 
more quickly, which links to coordination aspects (Angkiriwang, Pujawan, & Santosa, 2014; 

Koste & Malhotra, 1999). 

Moreover, the data also suggests that factors for enabling and constraining the condi-
tions of collaboration appear to adapt to the unique situation, as there is no ‘one-size 
fits all’ for the logistic response to food safety incidents (see Chapter 3). This suggests 
that the strong emphasis on collaboration might also be caused by the complexity 
of collaboration, which is perceived as relatively high in the logistic response to food 
safety incidents due to the variable impact of elements in different contexts. This cor-
responds to a study on collaboration in agri-food supply chains by Badraoui, Van der 
Vorst, and Boulaksil (2020), indicating that high collaboration complexity makes the 
design of adequate collaboration conditions far more complex than coordination or 
communication. 

7.3.2 Coordination

In this section, we reflect on the key findings in respect to the critical decision-making 
element coordination. 

Information Quality (IQ) perceived as biggest challenge 

A marked finding is that IQ is stressed most in all research periods when discussing 
challenges related to information sharing, (full) transparency, and traceability. This 
corresponds to the findings of Astill et al. (2019) as described in Chapter 2, where they 
conclude that transparency is a challenge for all food supply chain actors.

It is interesting that over time, the data indicates that the positions show a pattern of a 
growing tendency towards more emphasis on the categories of both external coordi-
nation and IQ. This concurs with the studies discussed in Chapter 5, which indicate that 
on the one hand the attention into (full) chain transparency is growing, while on the 
other hand this creates more challenges (Kaipia, 2021; Pervaiz, Sushil, & Khanyapuss, 2017; 

Wankmüller & Reiner, 2020; Wolbers, Boersma, & Groenewegen, 2018; Yu & Ren, 2018). In Chapter 9, 
we elaborated and reflected in-depth on the findings of IQ. A key finding of Chapter 9 
is that accessibility IQ is perceived as a kind of hygiene factor for achieving effective 
logistic response. 

This appears to be consistent with findings in subsequent research periods, as we found 



– 123 –

Theoretical Reflection 

the perception of an ongoing challenge related to the need for (full) transparency and 
traceability in the food supply chain. Issues such as trust, and relatively low automation 
levels of some chain actors, were emphasized through all research periods. Also, a grad-
ual shift towards more emphasis on external coordination and collaboration by the 
producer and wholesale/retail might be due to an increasing awareness of the need for 
supply chain collaboration and coordination. 

Other coordination challenges perceived

For the categories internal coordination and branding we found that the emphasis on 
the 4Cs remained fairly similar over the years, for all positions. As our findings suggest 
that throughout the decision-making process, fragmentation in respect to the respon-
sibility assignment appears to exist in the decision-making process, the data suggests a 
challenge to improve the internal and external alignment of dependencies. 

Moreover, it is interesting that although technology has been developed over the 
years, our longitudinal findings on the coordination challenges did not reflect these 
developments. We found no single comprehensive source of information that presents 
the complete set of information which is needed to make effective logistic strategy. 
In health care literature (Runciman et al�, 2006), a similar issue has been raised related 
to the complete set of information due to a lack of a single comprehensive source of 
information, resulting in fragmented processes. In the data, this is described as a grey 
area due to an existing information gap.  

Producer (2015): ‘Look, the easiest recalls are those with either very high risks – as in those 
recalls all people think alike – or those in which there appears to be nothing to worry 
about at all. Black and white. But … in about 90% of the issues … you have a grey area.’  

The Friday (afternoon) recall: little congruence between stipulated logistic response 
plans on paper and in practice

Another key finding is the ‘Friday (afternoon) recall’ phenomenon, as mentioned by 
all positions except for the branch organisation. This suggests that these participants 
have the feeling that information about the food safety incident is often shared with 
other food supply chain organisations just prior to the weekend, leaving them with the 
challenge to deal with a recall, access other organisations involved, gather necessary 
data at short notice and be able to make the right decisions in the weekend. 

Wholesale/retail (2012/2013): ‘... on a Wednesday an issue occurs, they start to figure 
things out, then it is Thursday, and they set themselves an ultimatum for Friday, and at 
4pm we get a message at our store, and when we try to contact them they’ve all gone 
home.’

This ‘Friday (afternoon) recall’ may be attributed to an information gap in combination 
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with time pressure, the same way as these led to revisions of the incident assessment 
outcomes discussed previously. The main difference here is that the time pressure also 
seems to partly due to a psychological boundary, namely the weekend. All this suggests 
that there is little congruence between stipulated logistic response plans on paper and 
how they work in practice. As a consequence, the logistic response may be less effective 
due to redundant or delayed activities. This possible negative impact on effectiveness 
concurs with findings of Christensen and Ma (2020) in the field of crisis management, 
as they recommend doing further research into this congruence between stipulated 
logistic response plans on paper and how they work in practice. 

Ambiguity in the definition ‘food safety incident’

We also found a distinct difference in the perception of what constitutes a food safety 
incident. Even within the same supply chain position, the interpretation appears to 
have a degree of ambiguity. 

Wholesale/retail (2012/2013): ‘I think the biggest failure we ever had was when there was 
a food safety incident, but it was not seen or recorded as such, just indicated as an issue. It 
took 2, 3 days before quality found out that it was indeed a food safety incident.’

Producer (2020): ‘We had various incidents ... although it depends on how you define an 
incident.’

According to a study by Hayward et al. (2015), ambiguity in definitions might lead to 
less consistent and a more highly biased interpretation of information, which in turn 
might create less process effectiveness. This concurs with our data, as the positions 
mentioned the high costs due to adjusted assessments over time. As the new frame-
work calls for a set of decisions to be taken sequentially, there is an absolute need for 
high IQ, which demands clear and unequivocal definitions of food safety incidents. 

Impact of cultural aspects on decision-making process

As in earlier studies (see Chapter 5) that indicate the impact of cultural aspects on 
performance in agri-food supply chains (Folkerts & Koehorst, 1997; Handayati, Simatupang, & 

Perdana, 2015), our findings also suggest the dependency between cultural aspects and 
an effective decision-making process.

Authority (2012/2013): ‘The interpretation of food safety legislation differs between EU 
Member States. For example in the case of the horse meat incident, the perception of the 
consumer played a part. In Ireland and England people said: ‘We don’t eat horse meat’, 
whereas in the Netherlands the consumer said: ‘Delicious’ …’

Similar to the study of Egeberg (2012), the data indicated that logistic decisions are not 
only about formal structures and procedures in collaborations, but are also pertinent to 
informal values and cultural norms. 
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Furthermore, the data indicated that the process of combining information with values 
and cultural norms leads to more complexity for the decision-making process in an 
internationally oriented food supply chain. According to Mukherjee et al. (2018), this 
emphasizes the need for adequate competence levels in order to be able to elicit the 
views and judgements required to strive for effectiveness. 

As the food industry balances on a tightrope between views and judgements on social 
responsibility and competitive advantage, this also challenges the logistic decisions 
that have to be made (Marcus & Anderson, 2006). Since the capabilities that lead to com-
petitive advantage are different from those that drive social responsibility, this creates 
challenges for interpretation of data.

7.3.3 Collaboration 

In this section, we reflect on the key findings in respect to the critical decision-making 
element collaboration. 

Equivocal role of costs in decision-making process 

The data of all research periods suggests an equivocal role of costs in the decision-mak-
ing process. Costs are only mentioned to a limited extent in the interviews, but in the 
focus group this subject was extensively discussed. It is interesting that the data also 
indicates a distinct difference in the perceptions of the producer and wholesale/retail, 
specifically on the question whether costs influence the logistic decisions. According 
to the producers, costs are second to health risks as a key decision-making element, 
whereas wholesale/retail states that costs have no influence. This implies that the 
producer weighs the financial aspects when deciding how to respond to an incident, 
whereas wholesale/retail stress that they are not willing to take any risks. This may 
be explained by the fact that the producer (as brand owner) is legally and financially 
responsible for the logistic response to food safety incidents, which makes him more 
focused on scoping exactly which products are affected. 

Producer (2015): ‘It is always tricky to do scoping. Scoping is a really important issue.’ 

Wholesale/retail, on the other hand,  focuses primarily on reducing the damage to their 
name branding and reputation as far as possible. The fact that these positions appear 
to have a rather ambivalent view on how costs impact the decision-making process 
may indicate that costs are not transparent in the logistic decisions. This causes risks in 
the food supply chain (Cavinato, 2004). 
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Trust as a prerequisite 

Another key finding is that trust is perceived as a prerequisite for the categories of 
external collaboration and also for external coordination, by all positions. This concurs 
with the finding by Fischer (2013), that a positive collaboration experience and trust go 
hand in hand. 

In the data, aspects of information (sharing), transparency and certification are specif-
ically emphasized in relation to trust. Some researchers share the perception of food 
experts that our food has never been safer (Ariyawardana, Ganegodage, & Mortlock, 2017; 

Asselt, Fels, Breuer, & Helsloot, 2017; Benson, Lavelle, Spence, Elliott, & Dean, 2020; Chang et al�, 2014; 

Lobb, Mazzocchi, & Traill, 2007). Even so, the major food safety incidents in the recent past 
indicate that consumer trust remains a challenge despite the food industry’s stress on 
food safety (Nardi, Teixeira, Ladeira, & de Oliveira Santini, 2020; Yeung & Morris, 2001; Yu, Gibson, 

Wright, Neal, & Sirsat, 2017). 

Our data shows a strong emphasis on trust issues related to certification: the partici-
pants question whether the certification has added value, and they show some distrust 
in the certification while recognizing the standards for professionals in the food indus-
try to ensure food safety.

Authority (2013): ‘We all trust the certification in the chain, and the retail trusts it. But 
we have to go a step further and try to improve the certification process. Results from 
analysis have shown that unannounced inspections but also improving communication 
between the authority and the certification institution are options in this process.’ 

Wholesale/retail (2015): ‘And then you have to find another supplier and it takes another 
two or three months before they start up. So, it is all about trust in the whole chain.’

Our findings correspond with what Ghosh and Fedorowicz (2008) conclude, that trust 
not only creates (full) transparency but is also a necessary prerequisite for governance 
and coordination. The findings also correspond with findings of Mayer, Davis, and 
Schoorman (1995), who indicate that to create (full) food transparency, trust and risk 
should go hand in hand. The strong emphasis on trust and certification might also be 
attributed to the increasing marginal costs of certification and accreditation, which is 
noticeable for food organisations and puts company profits in industrialized countries 
under pressure (Trienekens & Zuurbier, 2008). 

According to Cox (2004), trust might be less strictly necessary in the commercial rela-
tionships between food actors, since contracts and service level agreements can be 
used. Our data concurs with this for wholesale/retail, who emphasize that they will 
terminate contracts if the supplier does not comply with the SLA’s.
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7.3.4 Communication

In this section, we reflect on the key findings in respect to the critical decision-making 
element communication. 

Main emphasis on external communication

In the critical decision-making element communication that emerged from the data 
there are two categories, internal and external communication. The perception of the 
concept communication is based on how to interact and what methods to apply when, 
in cases of food safety incidents (see Chapter 3). Throughout all research periods, the 
persistent finding was that the participants focused mainly on external communication. 

Producer (2012/2013): ‘You have to trust each other to receive the right data within a short 
time frame. That is of highest importance. And the communication around it is crucial.’

This limited emphasis on communication in general might be due to our participants 
being logistic & supply chain or quality experts, who follow stipulated communication 
procedures and protocols in practice on how to interact and what methods to apply at 
what time in cases of food safety incidents. This finding may also reflect the fact that  
the participants simply do not perceive this element as challenging in the logistic deci-
sion-making process. The external aspects of communication discussed are related to 
the need for effective ways of communication in the supply chain, to collect and share 
information in a usable way between the various actors. This supports the theory of 
Barnett et al. (2011), although these authors state that these external communication 
aspects might be far more challenging than we found in our data: they concluded that 
communication about incidents can be perceived as complex and rife with uncertain-
ties due to often unforeseen developments and impact of the risks. 

In the food supply chain, B2B and B2C communication can be distinguished, and these 
require different forms to be effective (Fischer, 2013). The data indicates that for B2B com-
munication various methods are used, for example one wholesale/retailer just emailed 
whereas another preferred to call, and yet another stressed the importance of in person 
meetings if feasible (in time and distance). According to Fischer (2013) this personal 
contact is important for effective communication, as in a less direct trust-generating 
environment where business partners tend to know each other less well, effective com-
munication is much more challenged. 

Wholesale/retail (2012/2013): ‘In a suspicious situation, we send someone in person right 
away.’

Logistic service provider (2012): ‘For us it is mainly team commitment, and the personal 
contact in the response.’ 

Producer (2015): ‘Other customers started to panic. I got calls from all our French 
customers.’
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The data also suggests that the degree of approachability of contact persons, and the 
richness of information shared via email or fax remains a big communication issue. This 
is consistent with findings in a study by Coombs and Holladay (2004), that during the 
response to an incident the aim of communication is to minimize the ambiguity and 
organisational crisis responsibility through application of adequate response strategies. 

Communication emerged in three response phases 

Our findings suggest that communication did not emerge in the two response phases 
food safety incident and food safety incidents assessment. This may be related to 
the fact that the positions do not perceive communication as challenging for these 
response phases. Again, another explanation might be that our participants, logistic 
& supply chain or quality experts, are not responsible for communication aspects in 
these phases. 

The absence and limited emphasis on communication requires more empirical 
research, as according to research of Wognum, Bremmers, Trienekens, Van der Vorst, 
and Bloemhof (2011), ‘technical rigidities can be overcome by improved communi-
cation and information exchange on technological innovation opportunities’. Their 
findings also suggest that chain-wide communication might improve the effectiveness 
of the logistic response by creating standardisation and sharing of costs and benefits. 
When sharing of information is done via procedures and system requirements, this 
might imply that in our study aspects of internal communication may have been coded 
as aspects of coordination and collaboration, and this might also help to explain its 
absence and limited emphasis in this study. 

7.3.5 Competence

In this section, we reflect on the key findings in respect to the critical decision-making 
element competence. 

The relation between competence and (effective) supply chain management has been 
studied by various researchers (Bazaras et al�, 2016; Kayakutlu & Büyüközkan, 2010; Pooe & 

Munyanyi, 2019; Srinivasan, Stank, Dornier, & Petersen, 2014). Much of this literature distin-
guishes three main levels: organizational, team, and individual competence. These three 
levels are interdependent, and one cannot be analysed without the feedback of the 
other levels. The supply chain evaluation framework relates supply chain effectiveness 
to competence by the impact on knowledge management (KM) dynamics throughout 
its supply chain targets. Furthermore, KM dynamics relates to the required competence 
levels, which ultimately indicate the necessary attributes per competence level, such as 
creativity for the individual competence level (Kayakutlu & Büyüközkan, 2010). 
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So, the addition of competence in our study corresponds to the theory of the human 
factor in effective teamwork and communication (Leonard, Graham, & Bonacum, 2004; San-

tos & Rosati, 2015), which stresses the importance of that factor in decision-making. As 
our data indicates that many decisions must be made based on limited information, 
this supports the inclusion of competence as a critical decision-making element. 

Producer (2013): ‘The team is responsible for the recall, so they must be experienced staff.’

Wholesale/retail (2013): ‘In the perfect recall, you need high quality staff that knows how 
to act in case of a recall. Those are competent people.’

No consistency in view on training 

The findings indicate that there is no consistency in how the positions train their staff to 
handle the procedures for the logistic response to food safety incidents. One wholesale/
retailer explains that training is done on the job, while another insists on simulating an 
incident at least once a year. Similar differences appear to apply for the producers. The 
importance of training becomes apparent from our data as well as previous research 
(Kumar & Budin, 2006; Labbe, Rytz, & Hugi, 2004). 

Literature also indicates an increasing need to evaluate the interorganisational train-
ing in supply chains (Maghsoudi & Pazirandeh, 2016). The data suggests however that our 
participants did not perceive this increasing need for interorganisational training; they 
appear to remain mainly focused on internal training. Research into learning in crisis 
environments indicates that simulation exercises, redefining rules and procedures in 
order to better cope with future incidents, may be considered as attempts at experi-
ence-based learning to improve the preparedness of staff (Metallinou, 2018). This experi-
ence-based learning is based on four elements: the concrete experience, the reflective 
observation, the abstract conceptualization and finally the active experimentation 
(Kolb, 1984). In our data, we see that some participants refer to experience-based learn-
ing, but it remains unclear what elements they include in their training. Research into 
learning from incidents of Drupsteen and Guldenmund (2014) states that people are 
considered a key factor in the learning process, which indicates the importance of the 
role of the human factor and thereby of competence in the logistic decision-making 
process. 

Importance of implicit knowledge

Although there are only limited references to competence, the data suggests that the 
positions perceive it as an enabler in the decision-making process.  

Producer (2012/2013): ‘If you fail to allocate the right people to the right tasks then you 
lose time and create bigger risks.’ 
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Competence was often mentioned as a prerequisite for other critical decision-making 
elements, with a distinction between explicit and implicit knowledge. Explicit knowl-
edge is written down and documented in procedures and tools, whereas implicit 
knowledge also includes experiences. According to the theory of disaster management, 
implicit knowledge is acquired through experience, and although it is complex, logical 
and value-laden, it is often unconsciously acquired and learned (Nakanishi & Black, 2018). 
In all research periods, the data has shown a far stronger emphasis on aspects of the 
category experience and skills than on the category knowledge, implying the impor-
tance of implicit knowledge for the logistic decision-making process. Nardi, Auler, and 
Teixeira (2020) also illustrate that competence might function as enabler when they 
state that training, trust, and tactics can be seen as enablers for creating food safety. 
Another illustration is that listening is seen as prerequisite to communication (Benson 

& Hjelt, 1978). 

As we see competence as bridging the gap between education and the requirements 
for the decision-making process, there is a need for the food industry to get more 
insight and a better understanding into what implicit knowledge implies for the job.

Competence emerged in all response phases except for ‘food safety incident’

Our findings suggest that competence emerged in all response phases except for the 
food safety incident phase. This is understandable in the sense that the positions do 
not perceive competence as challenging for this response phase. As before, we should 
also note that our participants are logistic & supply chain or quality experts, so not 
responsible for this phase. 

In Chapter 3, we mentioned four prerequisites for a new framework. One focuses on the 
ability to adapt the design of the response to the uniqueness of each food safety inci-
dent. This implies that explicit and implicit knowledge are needed to make the ‘right’ 
decisions for the logistic response, also in the initial phase food safety incident. The 
human factor is essential to anticipate vulnerabilities and implement and mitigate risks 
to respond to unique safety incidents (Enyinda, Anaza, & Hamouri, 2013; Song et al�, 2020). 

Although many decisions must be made based on the human factor, the data indi-
cates only minor emphasis on the element of competence. One explanation might be 
that the participants perceive competence more or less as fundamental in the deci-
sion-making process. 

Producer (2020): ‘Of course you need to be very quick… Also, you need to make sure that 
you are acting very professionally towards your client.’

More empirical research is needed into competence and the logistic decision-making 
process to better understand its role as critical decision-making element.



– 131 –

Theoretical Reflection 

7.4 Reflection on views of supply chain positions
From the analysis of all research periods, some key findings emerge in respect to the 
views of the food supply chain positions in the logistic decision-making process. 

Distinct differences in attention to the response phases from the positions

In the overall findings, the relative amount of attention paid to each response phase 
differs distinctly between the positions (see Figure 7-3). It is interesting to note that 
the authority paid so much attention (relative to the other positions) to the ex ante 
phase, and the producer to the phases food safety incident and lessons learned. This 
strong emphasis of the authority is consistent with the findings in Chapter 3, as the 
European General Food Law Regulation is rather focused on pro-active interventions, 
which makes them more aware of the challenges for the food industry. 

Figure 7-3 Overall relative attention to safety response phases from positions

Varying emphasis on the critical decision-making elements

Comparing the results from the supply chain positions, distinct differences also appear 
to exist in the emphasis on the critical decision-making elements in the five response 
phases, as shown in Figure 7-4. Of all positions, the food safety authority appears to 
stress by far most strongly the challenges or opportunities of ex ante collaboration and 
coordination, and ex post coordination. This relatively high emphasis by the authority 
on these elements may indicate that they perceive these as the main challenges in the 
logistic response to food safety incidents. Another possible explanation is that collab-
oration and coordination challenges directly relate to their main task priority in their 
daily work as food safety authority staff, in which they are involved in all food safety 
incidents, and not just one food supply chain. 

Relative attention to food safety response phases from supply chain positions
percentages of references coded for each phase, for all research periods

Food safety incident Lessons learnedIncident assessmentex ante ex post

Producer Service provider Wholesale/retail Branch organisation Authority
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Figure 7-4 Overall emphasis on critical decision-making elements from positions

In the interest of clarity, we have eliminated segments in these pie charts that corre-
spond to references accounting for less than 1% of the total.

A distinct difference in respect to branding by the positions

Another key finding is a distinct difference that appears to exist between the posi-
tions wholesale/retail and producer. Wholesale/retail consider risks to branding and 
name reputation as outweighing cost-effectiveness, whereas the producer balances 
aspects of branding, reputation, health impact and also related costs in each incident. 
This is consistent with our literature review (see Chapter 2), where we found that more 
upstream positions, such as producers, appear to have more access to information at 
the supplier end; on the other hand, more downstream positions, such as wholesale/
retailers, appear to be more in contact with the consumer end, and therefore more 
focused on branding and reputation aspects. 

Branding includes the perceptions held by current, past, and potential customers about 
a company’s products and services (Czinkota, Kaufmann, & Basile, 2014). Reputation is far 
more than that. Reputation is ‘the expression of corporate conduct aimed to differen-
tiate the company from competitors in the perception of competitive rivalry’ (Czinkota 

et al�, 2014, p� 95; Elsbach, 2006). Theories of branding and reputation posit that these fac-
tors play an important role in food supply chains, and that food safety incidents might 
lead to new and often threatening trends and pressures that negatively impact the 
company’s reputation and its supply chain (León-Bravo, Caniato, & Caridi, 2019). Our data 
supports this as we found that reputation and branding play an important role in the 
decision-making for the logistic response. 

ex ante: 
     Coordination
     Collaboration
     Communication
     Competence

Overview of emphasis on emerged critical decision-making elements per phase
number of references coded, for all research periods

Producer Food safety authorityWholesale/retailLogistic service provider Branch organisation

Food safety incident:
     Coordination
     Collaboration

ex post: 
     Coordination
     Collaboration
     Communication
     Competence

Lessons learned:
     Coordination

     Communication

Incident assessment:
     Coordination
     Collaboration

     Competence
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Wholesale/retail (2015): ‘And then you have an image problem because, yes, you recalled 
the product, but you are not addressing the situation. And that can get even worse than 
the initial recall, because the recall – you can`t do anything about that, that is a given, 
that is a way of life. But the way you have organized everything around the recall and 
making sure that there is a team available that can respond to clients’ questions, that`s 
a big image problem.’

Producer (2020): ‘There is always a risk. The financial side is the most obvious one. It 
will always cost you more to refund their products and produce them once again. But 
reputation of your company is more important because if that goes to the news media 
then the damage will be greater.’ 

The fact that branding is perceived as an important factor in the logistics response may 
be a consequence of the awareness that brands are used to identify the company more 
readily as the source of risks in situations of food-borne illness (León-Bravo et al�, 2019; 

Parker, Krause, & Devers, 2020). 

As a final point, it is interesting to note that name reputation trade-offs for a private 
label producer differ from an A or B brand producer, because their name is not printed 
on the product label. So, they primarily face only reputational damage within the food 
industry itself, but not towards the end-consumers. 

Gradual shift towards more external (supply chain) orientation 

According to Christopher (2016), the extensive focus on challenges from internal 
aspects suggests that there is room for improvement in the level of internal integra-
tion. Since 2015, the data indicates that producer and wholesale/retail are gradually 
shifting towards an external orientation and focus far less on internal orientation. This is 
in line with findings in the literature review (see Chapter 2), in which we concluded that 
supply chain thinking is becoming more central in and outside the food industry. How-
ever, according to the participants the food industry faces a long bumpy road ahead to 
create (full) supply chain integration.

Authority (2012/2013): ‘If a supervisory authority were to ask me whether we shouldn’t 
do more to create a chain approach, my answer would be: ‘Yes, a nice concept, but now try 
to follow through.’ How much energy should we put into this chain transparency? I could 
put 100 people on this, but it would still be impossible to figure out the how and what.’

Wholesale/retail (2015): ‘As retail, it is very difficult to oversee the whole supply chain.’ 

According to various studies (Huo, 2012; Moyano-Fuentes, Sacristán-Díaz, & Garrido-Vega, 2016; 

Pradabwong, Braziotis, Tannock, & Pawar, 2017; Wong, Wong, & Boon-itt, 2013), internal integra-
tion should generally precede external integration. This suggests that the producer and 
wholesale/retail improved their level of internal integration over the years. To achieve 
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external integration, previous research in the agri-food industry suggests the relevance 
of the concepts trust and commitment as enablers (Ramirez, Roman, Ramos, & Patrucco, 

2020).  

The need to study the relationship between supply chain collaboration and perfor-
mance is also recognized in research by  Paciarotti and Torregiani (2020) in the context 
of sustainable collaboration. It appears that the importance of supply chain integration 
has featured more prominently on the agenda of the food industry recently, because of 
aspects such as the occurrence of severe food safety incidents such as the E. coli 0104 
outbreak in 2011, which was the deadliest bacterial foodborne outbreak in Europe. 

In summary, this gradual shift towards a more external orientation might be interpreted 
as the supply chain thinking that is becoming more and more central in the decisions 
made in the food industry to improve its performance. This has already been recog-
nized in the academic literature suggesting that more research in the food industry is 
needed to better understand the challenges in food supply chains, and how they affect 
performance (Betcheva, Erhun, & Jiang, 2020; Nardi et al�, 2020; Trienekens, Wognum, Beulens, & 

Van der Vorst, 2012).  

7.5 Concluding remarks
This chapter describes the theoretical reflection on the extended framework, which 
emerged based on the findings of the compacted empirical data in Chapters 5 and 6. 

The reflection led to a deeper understanding of the decision-making process during 
the food safety incidents, but also indicates the need for a change to the extended 
framework in practice regarding the allocation of the 4Cs to response phases. As yet, 
competence and communication are absent in two of the response phases; but the 
reflection and the deeper understanding of the decision-making process suggest that 
this absence may be interpreted as caused by a fragmentation of the responsibility 
alignment in the decision-making process. This suggests that communication and 
competence might be perceived as to some extent fundamental for coordination and 
collaboration aspects by the logistics & supply chain and/or quality experts, and as such 
perhaps not worth mentioning. More empirical research is needed to better understand 
the (fundamental) interlinkages between these 4Cs on effective decision-making. 

In the new comprehensive framework, the 4Cs are allocated to all response phases 
based on the insights of the theoretical reflection in this chapter (Figure 7-5).
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Figure 7-5 New comprehensive framework

The new comprehensive framework complies with the prerequisites defined in Chapter 
3 as it illustrates distinct response phases and critical decision-making elements. Com-
pared to the framework proposed earlier, the new phase lessons learned adds feedback 
and organisational learning, in accordance with published research by various authors. 
This is perceived as important for maintaining and improving quality in food organiza-
tions, to further regain and retain consumer trust by making effective decisions.

Another addition is the new critical decision-making element competence, which  can 
be seen as the human factor in the decision-making process. As the findings indicate 
that decisions have to be made under time pressure and without a full set of data, the 
essence of implicit knowledge (a part of competence) appears to play an important 
role, making the human factor fundamental. The practical implication for the food 
industry is that more insight and a better understanding is needed into required job 
and task characteristics regarding implicit knowledge, to ensure staff has an adequate 
level of competence to make effective decisions in cases of food safety incidents. 

Another key finding is a distinct difference in the views on elements of the deci-
sion-making process by the positions. Even so, it is interesting to note that all posi-
tions suggested that the logistic response is first and foremost a coordination process. 
More in particular, aspects of the category information quality (part of coordination) 
are emphasized most strongly as the biggest challenges, in all research periods by 
all positions. Accessibility of information is perceived as a kind of hygiene factor for 
an effective response. Despite the many investments in technology developments 
in recent years, the food industry appears to still struggle with challenges related to 
accessibility of information to enhance its decision-making process. As stakeholders 
in the food supply chain are demanding (full) transparency, and as it is impossible to 
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prevent every food safety incident, there is a need for more research into aspects of 
information quality to enhance an effective logistic decision-making process for the 
logistic response to food safety incidents. 

Our research also indicated that supply chain thinking has become more and more 
central in the decisions taken in the food industry, as is also recognized in academic 
literature. The gradual shift towards a more external supply chain focus over time is 
suggested by the data from both the producer and wholesale/retail. Further empirical 
research is needed to better understand how supply chain thinking is integrated in the 
food supply chain for all supply chain positions.  

Finally, the new comprehensive framework represents a sense-making decision frame-
work that supports the food industry with insights and a better understanding of 
how to further enhance the effective logistic decision-making process where health, 
political and business risks might be at stake in cases of food safety incidents. More 
empirical research is needed to further develop the framework into a decision-making 
model (tool) to minimize the health, political and business risks involved in food safety 
incidents, and to regain and retain consumer trust in food safety.
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PART IV Conclusions 

8. Conclusions and 
Recommendations

As stated, we used an exploratory longitudinal qualitative research approach. In this 
chapter, we summarise our main findings concerning the decision-making process for 
an effective logistic response to food safety incidents. 

First, a recap of the research objective and research questions is presented. We then 
show how the aim has been met and the research questions are answered. 

In Section 8.2 we describe the contributions of this research for both academics and 
practitioners. In Section 8.3 we present some new insights and unresolved issues that 
may be recommended topics for future research, and in Section 8.4 we reflect on the 
role of the researcher and the research process. The chapter ends with concluding 
remarks. 

8.1 Overview of key findings
In this dissertation we have explored the phenomenon of logistic response to food 
safety incidents in food supply chains. As it is impossible to prevent all food safety 
incidents, food actors need to be prepared to design an effective logistic response for 
these incidents, as health, political and business risks can be at stake. Moreover, the 
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literature review concluded that food supply chains are becoming more complex and 
the consumer more demanding, indicating the need for effective decision-making to 
contribute to regaining and retaining consumer trust in food safety. After many serious 
food safety incidents in recent years, research has shown that this has led to dimin-
ishing trust in food safety on the part of the consumer. As food sources are essential 
for human life, the WHO stated that at a global and national level ‘access to sufficient 
amounts of safe and nutritious food is key to sustaining life and promoting good health’ 
(WHO, 2021). This stresses the need to enhance an effective logistic response in the 
whole food supply chain by the supply chain positions, such as the producer and the 
involved governmental institutes.

Despite the contributions of various researchers and practitioners, procedures and 
tools for the decision-making process of the logistic response to food safety incidents, 
the involved supply chain positions remain challenged when it comes to responding 
effectively. Therefore, the research objective in our study is to present a comprehensive 
framework that identifies the decision-making process for an effective logistic response 
to food safety incidents, in which the perspectives of the positions are distinguished. 
By developing a sense-making comprehensive framework, we intend to provide more 
insight and a better understanding of an effective logistic decision-making process in 
cases of such incidents, distinguishing the views of the food supply chain positions. 

The empirical research part consists of six research rounds from 2010 through 2020, 
including thirty-eight interviews and two focus groups. The longitudinal data is used 
to explore the decision-making process, taking the different views of the positions 
into account. Although we did not opt for a longitudinal approach at the start of our 
study, we realised that this would deepen our insight and make the findings more valid, 
compelling, and robust. This also led to a change in the unit of analysis over time, as it 
shifted from the logistic response towards the supply chain positions. The exploration 
of the ‘what’: the logistic response, was central for the analysis in the first few research 
rounds, whereas in the latter research rounds we focused mainly on the ‘who’: the pos-
tions in relation to the logistic response as the phases of the response model appeared 
to be agreed on in the interviews and focus group B.  

To meet the objective, we defined three research questions: 

1. What are the phases in the decision-making process of the response framework 
for an effective logistic response to food safety incidents?

2. What are the critical decision-making elements for an effective logistic response 
to food safety incidents, in the different phases of the decision-making process?

3. What are the views of the supply chain positions on the phases and critical deci-
sion-making elements for an effective logistic response to food safety incidents?
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Looking back over a research period of a decade, we can conclude that we found many 
interesting and innovative aspects in the theory of the decision-making process for 
the logistic response to food safety incidents, some already known, from the views of 
the different supply chain positions. Summarizing, our key findings that answer the 
research questions, are as follows.

To reach the objective, two streams of literature were reviewed: food safety in food 
supply chain and decision-making in logistic response to food safety incidents. Based 
on the theoretical findings, the conceptual model of Våland & Heide (2005) was used as 
a loose conceptual framework for the first research round in 2010.

To answer the first research question, the research has indicated that five response 
phases emerged from the data for the decision-making process for an effective logis-
tic response to food safety incidents: food safety incident, ex ante, food safety incident 
assessment, ex post and lessons learned. Based on the findings in the literature review, 
we had distinguished four of these response phases: food safety incident, ex ante, food 
safety incident assessment, and ex post. The fifth phase lessons learned was added based 
on the emergence in the empirical data, which adds feedback and organisational learn-
ing to the framework. This is perceived as important for maintaining and improving 
quality in food organizations, to further regain and retain consumer’s trust by making 
effective decisions. Although the five response phases emerged from the data in each 
research round, the extent to which they were emphasized varied. The findings indi-
cate a consistent main emphasis on the phase ex post by all positions in all research 
rounds. In second place, consistently, was the phase ex ante, including the proactive 
aspects of the logistic response. Furthermore, we found that the other three phases 
food safety incident, food safety incident assessment, and lessons learned were discussed 
to a limited extent. This may be understandable in the sense that they are perceived as 
less challenging than other phases. Another explanation might be that this is to some 
extent due to the indicated fragmentation in responsibility assignment alignment in 
the decision-making process, that led to a distinct difference in emphasis. 

To answer the second research question, the research has indicated that four critical 
decision-making elements (4Cs) emerged from the data: coordination, collaboration, 
communication, and competence. Compared to the findings in the literature review, 
competence was a new addition to the framework, and cooperation was removed.  The 
empirical findings indicate that not all 4Cs emerged in each response phase or to the 
same extent. Yet, the theoretical reflection suggests that in the final comprehensive 
framework in this dissertation all 4Cs should be allocated to each response phase. The 
absence of a C might be explained by the fragmentation of the responsibility assign-
ment alignment, which played an important role in the decision-making process.  
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Next to the emergence of the 4Cs, categories for each C were identified to understand 
the decisions made in greater depth. A key finding is that the logistic response is 
first and foremost perceived as a coordination process. The category IQ, in particular, 
receives the most extensive emphasis, with mention of challenges of transparency and 
traceability throughout all research rounds. Another marked finding is that the posi-
tions appeared to consistently put far more stress on aspects of collaboration in the 
ex ante phase, whereas in the ex-post phase they focused mostly on coordination. From 
theoretical perspective, this marked difference can be understood in the sense that in 
the proactive phase the main focus is on (re)designing the conditions of collaboration, 
whereas in the reactive phase the focus is mainly on buffering and accessing required 
internal and external data more quickly. The results demonstrate the interdependence 
of elements in the food chains and the importance of transparent food safety incident 
response processes.

To answer the third research question, a distinct difference appears to exist in the views 
on the 4Cs in the response phases by the five supply chain positions, the producer, 
wholesale/retail, logistic service provider, branch organisation, and the food safety 
authority. This implies that designing an effective logistic response in food supply 
chain might be challenging, as the data suggests that especially business risks are 
approached differently by prioritizing either reputation or cost-effectiveness. The lon-
gitudinal research approach also indicates other interesting findings as more external 
(supply chain) thinking was suggested over time. This indicates a pattern towards 
more attention to the debate of improving the logistic response from a supply chain 
perspective instead of a more internal organisational perspective, in order to achieve 
a higher level of external integration. Furthermore, another marked finding is that in 
all six research rounds the IQ subdimension accessibility of information is perceived as 
the biggest challenge or opportunity for an effective logistic response by all positions. 
This complies with research findings of Van der Vorst (2004), demanding that the food 
industry continues to strive for more chain integration. 

To sum up, in this research we developed a sense-making comprehensive framework 
for an effective logistic response to food safety incidents, consisting of five response 
phases and four critical decision-making elements (the 4Cs) that are allocated to each 
phase. We also deepened the insight and understanding of the decision-making pro-
cess for the logistic response, in which the views of the supply chain positions are taken 
into account. 
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8.2 Contributions

8.2.1 Scientific contributions 

Logistics and supply chain management in the realm of food safety are usually separate 
fields that are studied by different groups in academia. This research integrates both 
fields and shows that decision-making theory is useful to better understand the com-
plexity of the logistic response to food safety incidents in a supply chain perspective, 
whilst employing the views of the different supply chain positions. Theory of supply 
chain management is mainly focused on integrating vertical and horizontal collabora-
tions between the actors, whereas theory of logistics is primarily focused on aligning 
internal functions, such as procurement, production, distribution, and transport, in 
which the trade-off between the aspects: costs, quality, and time, are leading. Food 
safety theory emphasizes aspects such as nutrition, and contamination of ingredients. 
Our empirical data supports the need to integrate these theories as the food industry 
strives for a more integrated and effective approach as they face many challenges in 
the food supply chain for an effective logistic response to food safety incidents to min-
imise health, political and business risks. More attention needs to be paid to the views 
of the supply chain positions on the decision-making process for the logistic response, 
to improve this process. 

Also, a need for more attention to organizational learning, by the phase lessons learned, 
adds to the academic debate of logistics and supply chain decisions in cases of food 
safety incidents. Our results show that this debate should not only improve health 
and cost effectiveness, but also shift the attention to the supply chain perspective, as 
the end-consumer perceives the logistic response by all involved organisations. The 
addition of competence as a critical decision-making element leads to an incorporated 
human factor in the decision-making process. As decisions often must be made under 
time pressure without (full) transparency, competence increases more realistic insights 
and thus improves the effectiveness of the decision-making model.  To the best of our 
knowledge, no empirical research has been conducted into the decision-making pro-
cess for the logistic response to food safety incidents, whilst the views of the supply 
chain positions are employed. Focus on the views of the different supply chain posi-
tions support a better understanding why challenges in the logistic response still occur, 
and therefore, deserves more attention from researchers. 

The applied exploratory longitudinal qualitative research approach is not widely used 
in logistics and supply chain management studies. Methodology designs and proto-
cols for this type of research design are still scarce, resulting in some challenges and 
debates on the design but also on the evaluation for this type of qualitative research 
(Welch & Piekkari, 2017). 
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The debate on the evaluation of qualitative research stems mainly from the institu-
tionalised nature of the academy, which suggests  that there is a continuous pressure 
to standardise the evaluation criteria (Welch, 2018). However, Welch states (p. 410): ‘It is 
highly inappropriate to insist that all qualitative research conform to a particular tem-
plate for demonstrating quality’. To our understanding, the current debate between 
positivist (Eisenhardt, 1989; Yin, 2018) and naturalist (Lincoln & Guba, 1985) criteria for eval-
uating qualitative research in the field of logistics and supply chain management is 
rather underexposed. We hope to encourage an active debate and stimulate research-
ers to maintain an open dialogue and raise awareness for methodological advances to 
further stimulate creativity and innovation.

There is also the question how to design a study from longitudinal perspective, when 
dealing with non-standard insights. In longitudinal research it is fairly common to have 
a cross-sectional approach. Although it is recognized that such work is often useful 
and important, it may not fully realise the potential of the design in generating and 
testing non-standard insights (Hermanowicz, 2016; Nowell et al�, 2017; Taris & Kompier, 2003). 
In our study, by exploring the logistic response to food safety incidents, we aimed to 
be open for new insights and relations to better understand the phenomenon. Moreo-
ver, we experienced that our expertise in the field improved over time, which made us 
realise that this might have had an impact on the research activities. As there is only a 
limited  number of empirical studies applying an exploratory longitudinal qualitative 
research approach, we hope to encourage researchers in the field of logistics and sup-
ply chain management to also consider this approach to further develop new insight 
and knowledge.  

8.2.2 Contributions to logistics and supply chain practice

The results of this dissertation do not present a managerial blueprint but can be helpful 
in four ways as a sense-making decision framework for practitioners dealing with the 
design of the logistic response to food safety incidents. 

First, the framework helps practitioners to systematically go through all phases of the 
decision-making process for designing an effective logistic response to food safety inci-
dents. A systematic approach helps them to reflect on their own business processes to 
improve the effectiveness of the logistic response to food safety incidents by manage-
rial sense-making. The addition of the phase lessons learned can add value by initiating 
and stimulating more organizational learning for maintaining and improving quality in 
food organizations. 

Second, the critical decision-making elements (the 4Cs) in the framework can assist 
managers to determine what aspects need to be considered and integrated in the deci-
sion-making process. The newly added element competence represents and stresses 
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the importance of the human factor in the decision-making process. According to all 
positions, this is perceived as important since the decision-making process is highly 
challenged by the lack of (full) transparency in combination with an existing legal 
time-pressure. Furthermore, the gained insights into implicit knowledge for the job 
and task requirements are valuable to enhance the decision-making process. 

Third, the results provide insight into the views of the supply chain positions on the 
decision-making process. As those views appear to be distinctly different with respect 
to the 4Cs in the five phases, it is helpful for managers to better understand in what 
phase(s), and why other positions might make different decisions. The food industry 
can apply these insights to further enhance the effectiveness of the logistic response 
to food safety incidents where health, political and business risks may be at stake. An 
important insight is that accessibility of information is perceived by all positions as 
something of a hygiene factor for creating an effective logistic response to food safety 
incidents, which should make the food industry aware of the need to focus on this part. 

Finally, besides the managerial contributions, the findings add value for the general 
public, as an effective logistic response contributes to consumer’s trust in food safety, 
by creating more transparency in the decisions made during a food safety incident. As 
food sources are and will remain essential for human existence, the need to contribute 
to knowledge related to aspects of food safety is evident, because it will be impossible 
to prevent all food safety incidents.  

8.3 Directions for further research
The results presented in this dissertation provide many insights and a deepened 
understanding in the decision-making process for the logistic response to food safety 
incidents. This also opens new directions for further research as they may lead to new 
research questions, which cannot be addressed here but are left for future research. 
The following topics are identified for further research.

Empirical research into real-life food safety incidents 

We conducted interviews and organized focus groups to gain insight and understand-
ing of the logistic response to food safety incidents. A disadvantage is the unavoidable 
influence of the interpretation by the researcher, and the fact that we did not follow 
a specific food safety incident but collected data over many and various incidents. It 
will be interesting to examine a real-life logistic response to a food safety incident in 
greater detail, from notification until completion, in order to better understand the 
decisions made by different positions. More empirical research throughout the whole 
food supply chain may also lead to a normative decision-making framework for the 
food industry. 
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Empirical research into the interlinkages between the 4Cs

The study results indicated that more in-depth research is needed into the interlinkages 
between the 4Cs in order to enhance an effective logistic response to food safety inci-
dents. The findings indicate that to some extent interlinkages between the 4Cs might 
exist, although they were not yet empiricially validated. More theoretical and empirical 
research is required, to better understand how and to what extent the interlinkages 
exist, and how the various positions perceive them. These insights are considered as 
interesting to better understand the (fundamental) design requirements for an effec-
tive logistic response to food safety incidents.  

Towards alignment in the responsibility assignment 

The findings indicate that fragmentation of the responsibility assignment exists in the 
logistic response to food safety incidents. This became clear from the varying attention 
to the five phases, the views on the 4Cs but most importantly due of the absence of 
some of the 4Cs in the response phases. As the findings indicate that the functional 
and hierarchical position is important for this alignment, we consider it interesting to 
examine how this alignment can be enhanced by including more organisational hier-
archical positions, besides the experts in logistics & supply chain management and 
quality. So more empirical research into the role of the decision-makers is needed to 
better understand how the responsibility assignment might enhance an effective logis-
tic decision-making process.  

Towards a classification for logistic response strategies 

In our research we did not find a relationship between the logistic response strategy 
and the food safety incident classification. It would be interesting to examine this clas-
sification as it could enhance the effectiveness of the logistic response by relating the 
severity of an incident to the logistic response characteristics in procedures and tools. 
Moreover, it could add value for improving the level of explicit knowledge in the deci-
sion-making process for the logistic response to food safety incidents. For future food 
safety incidents this might create faster and more effective logistic responses, diminish-
ing the health, business and political risks.  

Towards a typology for information quality

A key finding in our research is that IQ is perceived as the biggest challenge, and 
impacts the effectiveness of the logistic response. By stating that the IQ dimension 
accessibility is perceived as a hygiene factor for an effective logistic response, it would 
be interesting to better understand what information is required for which kind of food 
safety incident to enhance the effectiveness of the logistic response. Furthermore, 
more empirical research into IQ might create a higher level of external integration in 
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the food supply chain, as the results of our study indicate a marked difference between 
the views of the positions on IQ in relation to the effectiveness of a logistic response to 
food safety incidents. 

Managerial process

Our study suggests that implicit knowledge is perceived as in a way fundamental by 
the positions for creating an effective logistic response in the food supply chain. How-
ever, the link between the requirements of this implicit knowledge and the 4Cs remains 
unclear. It would be interesting to further study this relationship to better understand 
how required aspects of implicit knowledge might impact an effective logistic deci-
sions making process. Furthermore, more insight into this relationship might lead to a 
better understanding in the specific job and task requirements for the decision-making 
staff responsible for the logistic response to food safety incidents. 

8.4 Researcher’s role and research process
In the philosophy of scientific literature, a distinction is made between ‘the context 
of discovery’ and ‘the context of justification’, where existing theories are tested and 
adapted (Freytag & Young, 2018). Most literature about research methods within business 
research, which is the broader domain of logistic studies, deals with ‘context of justifi-
cation’. So it was quite a leap to choose this research strategy, which is exploratory and 
focused on discovering new insights while applying innovative research methods and 
multiple disciplines. 

The research process was both exhilarating and frightening, because in the discipline 
of logistics our dominant education, training and experience is mainly based on pos-
itivistic and realistic research philosophy and methods. We have struggled with the 
abductive and the longitudinal approach in this study, not only because it meant a 
steep learning curve but also because there are no clear guidelines for conducting 
these research approaches. There is no single way of matching theory and reality in 
abductive research, according to Dubois and Gadde (2002), and what works or doesn’t 
work ‘can only be evaluated afterwards’. Exploratory longitudinal qualitative stud-
ies have the same problem, lacking clear guidelines. What we found effective in the 
research process is the collaboration with both the participants of the study, i.e. the 
actors in the logistic food chain, and the team of fellow researchers. The data collec-
tions were started and interpreted within our own experiences and existing ideas as 
researchers and humans. 

To build ever-more-meaningful ideas, we had to get close to the contexts and actors 
we were researching by for example prolonged engagement. Discussing and reflecting 
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on what is happening during food incidents with those actors and theoretical reflect-
ing within our research team is absolutely necessary in this kind of research process, 
where both the time dimension and the abduction demands adaptation, creativity and 
a continuous open mind. When abductive research is becoming more common, we 
expect that guidelines will be developed to support future studies. 

A consequence of the abductive approach, which is often seen as a limitation of qualita-
tive research in general, is that the research is influenced by the theories, methods and 
norms of the researchers. We don’t consider this a real limitation, as long as researchers 
are aware of this colouring of the research and are clear in the reporting of their own 
perspectives and arguments. 

A real limitation of abductive and longitidunal research is the time frame. It takes a 
number of years (and often grants) to really be able to conduct such a non-linear pro-
cess with a number of phases in which multiple data collections, reflections, develop-
ing of new insights and theoretical notions take place. In terms of data analysis and 
data management a longitudinal qualitative data is very labour intensive. To analyse 
the data from the perspective of time and change affected the complexity of this anal-
ysis. Data had to be analysed cross-sectionally as well as longitudinally.

8.5 Concluding remarks 
This research dealt with the phenomenon logistic response to food safety incidents. 
We consider this to be large and socially relevant, as these incidents might lead to 
severe health, political and business consequences. So, it is not only relevant to food 
organisations to become more resilient in relation to food safety, but also for politics 
and consumers. As in recent years, the landscape of internationalisation in food supply 
chains has grown, the need for more awareness to respond from a rather complex sup-
ply chain perspective to ensure consumers’ health safety is obvious. 

An interesting question is also how in the near future aspects such as legislation, (social) 
media, and cultures will impact the decisions made to respond to food safety incidents, 
as consumers appear to expect (full) transparency. The consequences of making mis-
takes in a logistic response to food safety incidents might lead to more severe and 
diverse attention, impacting on branding and reputation, but also impacting on the 
perception of consumer’s trust in food safety.  
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Impact Paragraph 

Impact Paragraph 

This dissertation investigates the role of supply chain positions when designing an 
effective logistic response to food safety incidents. The findings not only have value 
as an academic contribution that highlights the importance of the decision-making 
process, they are also directly useful for policy making.

Scientific contributions 

Logistics and supply chain management in the realm of food safety are usually separate 
fields, studied by different groups in academia. This research integrates both fields and 
shows that decision-making theory is useful to better understand the complexity of 
the logistic response to food safety incidents from a supply chain perspective. Supply 
chain management theory focuses mainly on integrating vertical and horizontal 
collaborations between the actors, whereas the primary focus of logistics is on aligning 
internal functions (procurement, production, distribution, and transport) where the 
trade-off between costs, quality, and time, are leading. Food safety theory emphasizes 
aspects such as nutrition and contamination. Our empirical data supports the need 
to integrate these theories as the food industry strives for a more effective logistic 
response to food safety incidents. 

More attention for organizational learning should not only improve health and cost 
effectiveness, but also shift the attention to the supply chain perspective. Competence 
is added as a critical decision-making element; decisions are often taken under time 
pressure without (full) data transparency, and competence improves the effectiveness. 
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Focus on the views from the different supply chain positions helps to understand why 
challenges in the logistic response still occur, and this merits more attention from 
researchers. 

A longitudinal research approach is widely used in logistics and supply chain 
management studies, but not as an exploratory qualitative approach as applied here 
during almost a decade when studying the challenges of decision-making in relation to 
food safety incidents. We found interesting shifts over time for the logistic response to 
food safety incidents by the supply chain positions,  enhancing the results. This might 
serve as encouragement for the logistic and supply chain scientific community to use a 
longitudinal research approach more often. 

Contributions to logistics and supply chain practice

Our results do not culminate in a managerial blueprint, but they do provide a sense-
making decision framework for practitioners dealing with the design of the logistic 
response to food safety incidents. This framework helps to systematically evaluate all 
phases of the decision-making process. The addition of a phase lessons learned can 
stimulate more organizational learning in order to improve quality in food organizations. 

The identified critical decision-making elements (the 4Cs) in the framework can help 
managers to determine what aspects need to be considered and integrated in the 
decision-making process. The newly added element competence, representing the 
human factor, is perceived as important by all supply chain positions. This is because  
the decision-making process is highly challenged by a lack of (full) data transparency in 
combination with time pressure.  

The results also provide insight into the views of the supply chain positions on the 
decision-making process, especially with regard to the 4Cs in the five response phases, 
and distinct differences are apparerent. It is helpful for managers to better understand 
when and why other positions might make different decisions. The food industry can 
apply these insights to further enhance the effectiveness of the logistic response to 
food safety incidents where health, political and business risks are at stake. 

The findings from this research also have value for the general public. An effective 
logistic response contributes to the consumer’s trust in food safety. It creates more 
transparency in the decisions made during a food safety incident. Such incidents are 
and always will be unavoidable, and so the need to contribute to knowledge related to 
aspects of food safety is evident. 
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Summary 

This dissertation studies logistic response to food safety incidents in supply chains. In 
recent decades, the food industry has faced many different incidents. According to the 
World Health Organisation (WHO) an estimated 600 million cases of foodborne diseases 
and 420,000 deaths are due to unsafe food yearly (WHO, 2020). In total this results in the 
loss of 33 million years of healthy life. Food safety is considered important and socially 
relevant because of the public health, political, branding and financial risks involved. 

Research on these food safety incidents usually focuses on one or a limited number of 
positions in the supply chain, even though the supply chain as a whole is involved in 
the response. In this study the focus is on the whole chain. Five (chain) positions have 
been distinguished: producer, logistics service provider, wholesaler/retailer, branch 
organization and food safety authority. An exploratory longitudinal qualitative study 
approach examined how these different positions perceive food safety incidents and 
which criteria they use for decision making when it comes to the response. The research 
objective is: ‘Develop a comprehensive framework that identifies critical decision-making 
elements for an effective logistic response to food safety incidents, taking into account the 
views of the various positions in the supply chain�’ 
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Summary 

The research findings are based on a literature review and empirical data. These were 
collected in six rounds of research in the form of thirty-eight interviews and two focus 
groups in the period from 2010 to 2020.  

The longitudinal research approach in this study over a period of a decade provides a 
deeper understanding into the logistic response on food safety incidents. It became 
apparent that the logistic response is seen, first and foremost, as a coordination 
process. The main emphasis in all research rounds was on Information Quality (IQ), 
where challenges of transparency and traceability are mentioned. The IQ subdimension 
accessibility of information is even perceived by all positions as something of a hygiene 
factor for creating an effective logistic response to food safety incidents. In addition 
to coordination, three more critical decision-making criteria emerged from the data, 
namely: cooperation, communication and competence. The data indicated a distinct 
difference in the views on these four elements in the response phases from the various 
positions. Business risks especially are approached differently, prioritizing either 
reputation or cost-effectiveness. As a result, designing an effective logistic response in 
food supply chains may be challenging.

Based on theory and data, a framework was developed that provides a timeline (five 
phases) in the logistical response process and incorporates the four decision-making 
criteria at each phase. The data again show that the positions in the chain differ in the 
degree of attention to and content of the logistic response per phase. 

Furthermore, the data suggest a shift over time from a primary focus on the internal 
organization to more attention to an overall logistics chain perspective for improving 
the effective logistics response. This shift is particularly evident in the manufacturer 
and wholesale/retail sectors. 

Overall, this dissertation demonstrates the interdependence of the decision-making 
elements for an effective logistic response in food supply chains, but also the importance 
of transparent food safety incident response processes. Our research findings can assist 
the supply chain manager in the search for identifying the required design elements 
to enhance an effective logistic response to food safety incidents. This study provides 
a sense-making comprehensive framework, but more empirical research is needed for 
the further development of this framework into a decision-making model.
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Nederlandse samenvatting 
(Summary in Dutch)

Het onderwerp van dit proefschrift is de respons op voedselveiligheidsincidenten in 
logistieke ketens. In de laatste decennia is de voedingsindustrie geconfronteerd met 
veel verschillende incidenten. Volgens de World Health Organisation (WHO) leidt 
onveilig voedsel wereldwijd tot een geschatte 600 miljoen ziektegevallen en 420.000 
doden (WHO). Voedselveiligheid wordt als belangrijk en maatschappelijk relevant 
beschouwd vanwege de risico’s op het gebied van de volksgezondheid, politiek, 
reputatie en financiën. 

Onderzoek naar deze voedselveiligheidsincidenten is meestal gericht op één of een 
beperkt aantal partijen in de logistieke keten, terwijl de keten als totaal betrokken is 
bij de respons. In dit onderzoek naar de gehele voedselketen zijn vijf (keten-)posities 
onderscheiden: producent, logistieke dienstverlener, groothandel/retail, branche orga-
nisatie en voedselveiligheidsautoriteit. Aan de hand van een exploratief longitudinaal 
kwalitatieve methode is bestudeerd vanuit welk perspectief door deze verschillende 
posities naar de voedselveiligheidsincidenten wordt gehandeld en welke criteria wor-
den gehanteerd bij beslissingen ten aanzien van de respons. De doelstelling van dit 
onderzoek luidt: ‘Het ontwikkelen van een kader voor het ontwerpen van een effectieve 
logistieke respons op voedselveiligheidsincidenten, rekening houdend met de perspectie-
ven van de verschillende posities in de logistieke keten’� 
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De onderzoeksresultaten zijn gebaseerd op een literatuuronderzoek en empirische 
data. Deze zijn verzameld in de periode van 2010 tot 2020, in zes onderzoeksronden 
in de vorm van achtendertig interviews en twee focusgroepen.  Uit de longitudinale 
onderzoeksaanpak in dit onderzoek over een periode van een decennium, bleek dat 
de logistieke respons in de eerste plaats wordt gezien als een coördinatieproces. De 
nadruk in alle onderzoekrondes lag op informatiekwaliteit, waarbij de uitdagingen van 
transparantie en traceerbaarheid werden genoemd. Naast coördinatie kwamen uit de 
data nog drie kritieke beslissingscriteria naar voren, namelijk: coöperatie, communicatie 
en competentie. De onderzoeksresultaten laten een duidelijk verschil zien tussen 
de opvattingen van de posities over hoe de beslissingscriteria in te zetten voor een 
effectieve respons op een voedselveiligheidsincident. Met name bedrijfsrisico’s worden 
anders benaderd, waarbij de focus van sommige posities meer op reputatie en van 
andere juist meer op kosteneffectiviteit ligt. Een gevolg daarvan is dat het ontwerpen 
van een effectieve logistieke respons in voedselketens een uitdaging kan zijn. 

Op basis van de theorie en de data is een model ontwikkeld waarin een tijdslijn (vijf 
fasen) in het proces van de logistieke respons wordt onderscheiden en waarin bij elke 
fase de beslissingscriteria zijn opgenomen. De data laten zien dat ook hier de posities 
in de keten verschillen in de mate van aandacht voor en de inhoud van de logistieke 
respons per fase. 

Verder suggereren de gegevens in de loop van de tijd een verschuiving van een 
primaire focus op de interne organisatie naar meer aandacht voor een logistieke- 
keten-perspectief voor het verbeteren van de effectieve logistieke respons. Van deze 
verschuiving is vooral sprake bij de producent en groothandel/retail. In het algemeen 
toont dit proefschrift de onderlinge afhankelijkheid van de beslissingscriteria voor het 
ontwerpen van een effectieve logistieke respons in voedselketens aan. Daarbij laat het 
onderzoek ook het belang zien van transparante processen en de verbetering van de 
informatievoorziening in de keten voor een effectieve respons op voedselveiligheids-
incidenten. Het ontwikkelde model is een startpunt voor verder onderzoek naar een 
effectieve respons op voedselveiligheidsincidenten.
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