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Food safety in global supply chains:
A literature review
Vinicius Antonio Machado Nardi , Daniel Pedro Auler , and Rafael Teixeira

Abstract: This paper aimed to revisit the literature on food safety in global supply chains and analyze the evolution
and contemporary challenges in this research field. It conducted a systematic literature review in two steps based on a
selection of 178 articles. It analyzed safety in food supply chains using the Six T’s Framework to evaluate food safety
management. In the supply chain literature, traceability was the most studied element of the original framework. The
research identified studies that have incorporated the topics of “tactics” and “targets” in their analysis of safety in supply
chains. This article presented an expanded framework, a tool for categorizing research, and areas for advancement in
the identification of quality indicators in global food chains for the current research agenda. The paper contributed
theoretically to the discussion of safety elements in food supply chains and incorporated new elements into the originally
conceived framework. Thus, it helped to delineate the research field and opened up an agenda for future research.
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1. INTRODUCTION
Quality management is a critical topic in the global supply chains

management arena (Kuei, Madu, & Lin, 2011; Soltani, Azadegan,
Liao, & Phillips, 2011). In this regard, food safety is an essential area
for discussion and has been dramatically emphasized after global
scandals, such as China’s melamine milk contamination (Auler,
Teixeira, & Nardi, 2017; Roth, Tsay, Pullman, & Gray, 2008).
Food safety issues—the presence of unexpected or unidentified (on
the product label) physical, chemical, or biological contaminants—
cause companies to experience losses in terms of both products
being removed from supermarket shelves (on average, 7.5% of
produced food is discarded) and declines in the stock market value
of the companies involved (6.6% on average) (Dani & Deep, 2010).
Food safety issues are also a public health problem that can lead
to poor societal outcomes. Unsafe food causes more than 200
diseases, and each year, approximately 600 million people get sick
from eating contaminated food—and 420,000 die from it (WHO,
2019).

By examining the importance of food safety issues in both the
private and public arenas and the need for more research on the
way food is managed as part of global supply chains, which has
been reinforced by publications in this field (Auler et al., 2017;
Marucheck, Greis, Mena, & Cai, 2011), this research aimed to
answer the following questions: (1) What main topics have been
studied by management researchers and their findings in terms
of food safety and supply chain management? (2) What main
elements have been explored in the literature on supply chain
management that has a relationship with the quality of global food
supply chains?

This study aimed to revisit the literature on supply chain man-
agement to examine the evolution of the concept of food safety us-
ing the Six T’s Framework—a comprehensive and frequently used
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framework for analyzing safety in global supply chains (Klassen &
Vereecke, 2012; Parmigiani, Klassen, & Russo, 2011), especially
in the context of food issues (Ali, Tan, & Ismail, 2017; Anastasiadis
& Poole, 2015). Authors conducted a bibliometric analysis of the
sample (for example, publication year, journal of publication, and
authorship) and grouped according to their contribution to the
discussions summarized in the framework. With this approach,
the study provides an overview of findings from papers published
in internationally recognized journals and discusses the practical
and future research opportunities and practical implications in this
field.

The structure of this study is as follows. Section 2 describes
quality management and food safety, whereas Section 3 outlines
the methodological design of the study. In Sections 4 and 5, the re-
sults are presented and discussed. Finally, conclusions, suggestions,
and limitations are presented.

2. QUALITY MANAGEMENT AND FOOD SAFETY
In the context of global sourcing, exposure to different institu-

tional levels of quality control increases the vulnerability of food
supply chains (Agnoli, Capitello, De Salvo, Longo, & Boeri, 2016;
Griffith, Jackson, & Lues, 2017). In this scenario, proactive and
reactive practices, such as policies, regulations, and control pro-
cesses (for example, Hazard Analysis and Critical Control Points
[HACCPs] and traceability tools), have been adopted to reduce
risks (Davidson et al., 2017; Lu, Wu, Wang, & Xu, 2016; Mohand,
Hammoudi, Radjef, Hamza, & Perito, 2017). This state of affairs
has prompted studies seeking to understand food supply chain
strategies and to investigate their impact on food supply chain
performance (Djekic, Skunca, Nastasijevic, Tomovic, & Tomase-
vic, 2018; Ringsberg, 2015). Despite these efforts and the central
role of safety in quality management, the frequency of contam-
ination incidences reveals that the phenomenon is still far from
being adequately understood (Marucheck et al., 2011). This situ-
ation has consolidated safety as a field in supply chain management
research (Auler et al., 2017).

Food safety is a problem that has been under discussion since
1963 through an international forum established by the United
Nations, which sought to make progress around this issue. The
Food and Agriculture Organization (FAO) defines food safety as
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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). In other words, food safety refers to food free
from hazards, whether they are biological, chemical, or physical—
food in a condition that has no potential to cause adverse health
effects (Aruoma, 2006; Kok, 2009). The number of interruptions
involving food safety can be reduced by evaluating the probability
(risk) of the occurrence of disruptions to prevent them and their
negative impact. Research studies have also assessed the “farm to
fork” pathway and its structural conditions (for example, cool-
ing, humidity control, and so on) with a view to reducing the
possibility of unintentional contamination by chemical (for ex-
ample, pesticide residues), physical (for example, bones, metals,
and other foods), or biological agents (for example, Salmonella)
(Connolly, Luo, & Connolly, 2016; Michaelidou & Hassan,
2008).

The analysis of food safety issues has resulted in new insights
regarding the “global farm to fork” approach. The first effort di-
rected at the theoretical consolidation of the quality management
literature in the field of global supply chains was the Six T’s Frame-
work (Roth et al., 2008). This framework, which responds to the
effects of the global supply chain on food quality, combines as-
pects of robustness (traceability and transparency), enabling (trust
and training) and complicating (testability and time) factors for the
identification of food quality (Roth et al., 2008). The methodol-
ogy for this approach is presented in the next section.

3. METHODOLOGICAL APPROACH
This paper carried out a systematic literature review, which

could be used to create an unbiased report on a topic or research
field using systematic, unequivocal, and replicable procedures (Ho,
Zheng, Yildiz, & Talluri, 2015; Tranfield, Denyer, & Smart, 2003;
Zorzini, Hendry, Huq, & Stevenson, 2015). Figure 1 summarizes
the procedures and the results of each step regarding the number of
papers collected. The collection process was conducted in August
2019 by adopting two approaches, both developed using the Web
of Science Core Collection database, as it indexes a large number
of recognized journals in the area of business and management
studies.

For the first approach, the Six T’s Framework was used to find
papers that had updated and discussed the model introduced by
Roth et al. (2008). A total of 182 papers that referenced this work
were collected. Subsequently, the authors developed a thematic
analysis (Braun & Clarke, 2006) using the abstract of each paper,
and later excluded 63 papers that did not discuss the research topic.
The first approach resulted in a group of 119 papers.

The objective of the second approach was to find papers that
discussed food safety, regardless of whether they cited the Six T’s
Framework. The authors accessed the Web of Science Core Col-
lection database and used the keywords “food safety” and “supply
chain” to complete the search process by inserting them into the
“topic” field, which encompasses all words included in the title,
abstract, and keywords of the indexed papers. The search was re-
stricted to articles published after 2008, the year that the Six T’s
Framework was published. This step found 517 papers. The sam-
ple size was reduced by limiting the research categories searched
for in the database to “economics,” “management,” “business,” and
“operations research management science,” thus focusing only on pa-
pers published in management-related research fields. After this
step, the sample was composed of 88 papers. As in the first proce-
dure, the authors developed a thematic analysis (Braun & Clarke,
2006) using the abstract of each paper and excluded 21 papers that
did not discuss the research topic. In the second approach, authors
collected 67 papers.

In the final step of the data collection process, authors integrated
the papers collected in the two approaches. After excluding eight
duplicates, the final sample was composed of 178 papers. The full
text of every paper was analyzed based on the process of thematic
analyses (Braun & Clarke, 2006) and categorized into the topics
of the Six T’s Framework. To increase the validity of the study,
each author analyzed one-third of the sample and revised the
remaining two-thirds. In this way, all three authors were involved
in investigating each of the 178 papers included in the final sample.
The final analysis, which is the last step of the systematic literature
review (Tranfield et al., 2003), is reported hereafter.

4. RESULTS AND DISCUSSION
In this section, authors aimed to present the results regarding

the bibliometric analysis of the sample of papers, in terms of publi-
cation and authorship details, and to revisit the Six T’s Framework
process by exploring all parts of the framework.

4.1 The sample of papers
4.1.1 Publications details. Regarding the year of publica-

tion, the sample was characterized, as shown in Figure 2. The num-
ber of published papers indicated four different noticeable events
in our sample. First, it increased in 2009, more than twice of 2008
demonstrating the concerns of the scientific community regarding
food safety due to the impact of events of food contaminations at
that time. Two events called the attention in 2008: (i) the con-
tamination of peanut butter with Salmonella in the United States
and Canada, affecting 637 people and causing nine deaths (Layton

Figure 1–Literature review workflow.
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Figure 2–Number of publications categorized by publication year from January 2008 to August 2019.

Figure 3–Number of paper and impact factor of each journal used in this study.

& Miroff, 2009) and (ii) the contamination of pork goods with
dioxin, affecting international suppliers in several countries (EFSA,
2008). After that, between 2010 and 2013, the number of papers
reduced and remained stable. In another period, from 2014 to
2016, the number of studies was also stable, but higher than before.

Next, authors analyzed the journals presented in the sample and
their impact factor based on the Journal Citation Report (Clari-
vate Analytics). A total of 86 journals were found in the sample.
Figure 3 highlights journals that published at least three papers.
Three journals led the number of publications: International Jour-
nal of Production Economics (13 papers), Food Policy, and the
Journal of Supply Chain Management (12 papers each), represent-
ing 20.7% of our sample. Another 13 journals published between
three and nine papers each, accounting for 60 papers (33.7% of
the sample). Finally, 70 journals published less than three papers,
accounting for 81 papers, or 45.5% of our sample. Such dispersion
suggests the interest of different research groups in to the topic.

4.1.2 Authorship details. Authors analyzed the sampled
papers in terms of authors, their institutions, and the networks of
citations among the papers included in our study. In our sample,
there are 463 authors. Joseph Sarkis was the author that appeared
the most (five papers), followed by Aleda V. Roth (four papers),
another nine authors with three papers, 41 author with two pa-

pers, and the most part with only one paper published. Regarding
the number of authors per paper, in average there are almost three
(2.97 authors), the higher number of authors in the same paper
was 10 (Schoenherr et al., 2012), and the lower was only one
author (13 papers in total).

Regarding institutions, there are 269 research institutions such
as universities, institutes, and schools. The 11 most referenced
institutions: the Michigan State University (USA) being men-
tioned by nine papers, followed by the University of Western On-
tario (Canada) with six papers; the Ohio State University (USA)
and University of Nottingham (England) with five papers, and
another seven universities with four papers each: Clark University
(USA), Clemson University (USA), Indiana University (USA),
Portland State University (USA), University of Ghent (Belgium),
University of Manitoba (Canada), and Wageningen University and
Research (Netherlands). It is important to note that six universi-
ties have their main campus in the United States, two in Canada,
and one in other three countries: England, Belgium, and the
Netherlands.

Also, in terms of countries, taken into account the whole sam-
ple, the professional address of authors (therefore their professional
countries) was localized in 41 different nations. The United States
led the top 10 list and was cited 79 times; Republic of China, 34
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times; and the United Kingdom, 29 times. The other countries
complementing the list were Canada (16), Australia (12), India
(10), Germany (8), Sweden (7), Brazil (6), and the Netherlands
(6). So, as we can see food safety in international supply chains is
a concern all over the world, it is independent of the continent
where the research is conducted.

Finally, we analyzed the citation network among the sampled
papers taking into consideration the times each paper cited or was
cited by other paper in the sample. Naturally, the most cited paper
was Roth et al. (2008), the one that creates the Six T’s Framework
(119 times), precisely the same number of papers included in the
first approach of the collection process. So, to better understand
our sample, authors excluded this paper and reanalyzed the sample
linking papers, as explained previously. Figure 4 shows the citation
map.

In this case, the most cited paper was Marucheck et al. (2011),
which was cited 18 times by others in the sample, followed by
Skilton and Robinson (2009) and Alfaro and Rabade (2009) (cited
12 times each); Pagell and Wu (2009) (11 times); Lyles, Flynn, and
Frohlich (2008) (10 times); Resende and Hurley (2012) (eight
times); and Dani and Deep (2010) and Hora, Bapuji, and Roth
(2011) (seven times each), which consisted of the top 10 list;
Banterle and Stranieri (2008), Whipple, Voss, and Closs (2009),
and Akkerman, Farahani, and Grunow (2010) were cited six times
each. Moreover, the top 10 list of papers that cited the higher
amount of others in the sample was composed by Rodrigues,
Teixeira, and Shockley (2019) with 12 citations; Auler et al. (2017)
(10 times); Defee, Williams, Randall, and Thomas (2010) and

Ringsberg (2014) (eight times each); two papers of Mattevi and
Jones (2016a, 2016b) citing six other studies; and completing the
list Ali et al. (2017), Beske, Land, and Seuring (2014), Fredriksson
and Liljestrand (2015), Song, Turson, Ganguly, and Yu (2017),
Steven and Britto (2016), and Sun, Wang, and Zhang (2017)
citing five papers each.

4.2 The Six T’s Framework revisited
Based on the original model, the progress reported in the lit-

erature regarding each attribute of the Six T’s Framework was
analyzed. Table 1 summarizes the results.

4.2.1 Robustness factors. The first robustness factor to be
analyzed was traceability, which refers to the ability to track com-
ponents throughout the production process (Roth et al., 2008).
The applicability of this element in global food supply chains has
now expanded due to technological developments in different ar-
eas of knowledge. Improvements in humidity and temperature
sensors, for example, have increased the possibilities for identi-
fying a product or component within the value chain, which in
turn has provided more opportunities to control the source of a
contaminating event. This ability is critical when analyzing the
problem from a global sourcing perspective. The technological
advances, institutional requirements (for example, since 2005, the
European Union has required all food products to be traceable),
and management changes brought about by these innovations have
informed the developments reported in several studies within this
category, thus making traceability the most explored attribute of
all those included in the original model—as it can be seen in

Figure 4–Citation network map.
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Table 1–Summary of results.

Factor Attribute Contribution area Example references

Robustness Traceability Implementation procedures Saak, 2016; Wowak, Craighead, and Ketchen, 2016
Motivators of adoption Alfaro and Rabade, 2009; Resende and Hurley, 2012; Ringsberg, 2014;

Vlachos and Gutnik, 2016
Competitive advantages Dani and Deep, 2010; Mattevi and Jones, 2016a, 2016b

Transparency Consumer perception Degeneffe, Kinsey, Stinson, and Ghosh, 2009; Rihn and Yue, 2016;
Schoenherr et al., 2015; Zhao et al., 2016

Impact of information sharing
on quality

Degeneffe et al., 2009; Robinson et al., 2013; Ting et al., 2014

Complicating Time Answer in a crisis Charlebois, 2011; Dani and Deep, 2010; Gao, Zhang, Zhang, and Knight,
2015; Kumar, 2014

Logistics best choice Jacob-John and Veerapa, 2016; Paul et al., 2016; Wang and O’Brien, 2009
Testability Impact on contamination

events
Chebolu-Subramanian and Gaukler, 2015

Enablers Training Interorganizational relations Maghsoudi and Pazirandeh, 2016; Rampersad et al., 2012;
Trust Consumer focus Schoenherr et al., 2015; Wagner et al., 2009

Operational analysis Anastasiadis and Poole, 2015; Ding, Jie, Parto, and Matanda, 2014; Fischer
et al, 2009; Hajmohammad and Vachon, 2016; Lyles et al., 2008

Tactics Behavioral issues Akkerman et al., 2010; Ge et al., 2015; Robinson et al., 2013
Chain structure issues Chaudhuri et al., 2016; Chen et al., 2014

Social Target Public and private standards Berman and Swani, 2010; Eckerd, Boyer, Qi, Eckerd, and Hill, 2016;
Glaser-Segura et al., 2016; Li, Su, and Chen, 2011; Mol, 2014; Yu and
Bouamra-Mechemache, 2016

Table 1. Recently, new studies about the interplay between trace-
ability and other areas such as marketing and consumer behavior
present new insights into underexplored challenges, especially in
highly perishable food chains.

Efforts related to traceability have been the subject of focus in
three main areas. First, the evaluation of implementation proce-
dures has discussed related to strategies, challenges, and solutions
regarding the adoption of traceability systems by the entire supply
chain (Saak, 2016; Wowak, Craighead, & Ketchen, 2016). Sec-
ond, the drivers for adopting these systems can be explained by
interorganizational collaboration in the field of food traceability
(Ringsberg, 2014). Finally, the competitive advantage to be gained
from traceability systems is at the core of many studies, especially
those involving small and medium-sized enterprises (Dani & Deep,
2010; Mattevi & Jones, 2016b).

Transparency, the second factor of robustness, highlights the
availability of formal and informal information on products and the
communication capacity of the processes performed in the value
chain (Roth et al., 2008). It is relevant to the food supply chain, as
this tends to be intensely characterized by asymmetric information
availability. A consumer purchasing food at a market, for example,
has limited access to information about the conditions in which the
food was transported. Increased transparency reduces transaction
costs (Williamson, 1985) and empowers the supply chain.

The initial approach to studying transparency in the sampled
manuscripts was to develop exploratory models of contractual re-
lationships in food chains, with a focus on consumers and their
perception of available information. Research in this subarea has
investigated geographical indications, labels, and other extrinsic
cues on consumers’ willingness to buy and willingness to pay
(Schoenherr, Narasimhan, & Bandyopadhyay, 2015; Zhao, Kneaf-
sey, & Finlay, 2016). On the other hand, some scholars have con-
centrated on assessing the impact of information sharing on in-
creased product quality and the reduction of inferior products and
disruptions and on identifying a positive relationship among these
variables (Ting, Tse, Ho, Chung, & Pang, 2014).

4.2.2 Complicating factors. Time is the first complicating
factor included in the Six T’s Framework. It refers to the period
taken to complete the various processes that have the result of

food being delivered to the end consumer (Roth et al., 2008). In
the sampled manuscripts, efforts concentrated on the predictors of
response and recovery, along with the consequences of time in the
context of food recalls (Charlebois, 2011; Dani & Deep, 2010).
Studies on this attribute also focused on the development of math-
ematical models for determining the optimal time and size for the
circulation of goods within different food chains, which include
individual product characteristics (perishability, value-added, pro-
duction batch, and so on) to identify the best logistical choice
(Paul, Jacob-John, D’Souza, & Hamilton, 2016).

On the other hand, the second complicating factor is testability,
for example, the ability to analyze specific detectable attributes of
a product (Roth et al., 2008). Recent studies on this topic have
sought to explore the impact of testability on the consequences
of a contamination event in the food chain. These studies found
that the choice and method of sampling are crucial to the effects
of the contamination event given that the sampling rate is di-
rectly influenced by the product’s lifetime (Chebolu-Subramanian
& Gaukler, 2015).

4.2.3 Enablers. Although training failures are reportedly re-
sponsible for approximately 32% of all food recalls (Kumar &
Budin, 2006), this attribute was not used significantly as the pri-
mary goal of investigations regarding the improvement process of
the agents and procedures in a value chain, which is systemati-
cally applied for the achievement of better standards (Roth et al.,
2008). The sample also included a few examples of secondary
analyses performed to evaluate the influence of interorganiza-
tional training on supply chains (Maghsoudi & Pazirandeh, 2016;
Rampersad, Troshani, & Plewa, 2012). In this context, studies
done so far are limited to evaluate technology transfer programs,
especially in food handling (for example, good manufacturing
practices developed by the National Service for Industrial Train-
ing in Brazil or training in HACCP protocol practices), and failure
to deep the investigation to the results of relationship between dif-
ferent links in the chains for achieving safety goals.

On the other hand, the second enabling factor of trust refers to
the expectation that changes in storage conditions, for example,
will be shared across the rest of the chain (Roth et al., 2008). Char-
acterized as a factor that reduces transaction costs (Williamson,
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Figure 5–Schematics of the eight T’s framework on
food safety management.

1985), studies have sought to understand trust as a variable that
induces consumption (Schoenherr et al., 2015; Wagner, Lutz, &
Weitz, 2009). The sample also focused on operational issues within
the supply chain in which trust is identified as a predictor of im-
provements in supply chain performance (Anastasiadis & Poole,
2015; Hajmohammad & Vachon, 2016).

4.2.4 New attributes explored in the literature. The at-
tributes defined in the original model were addressed in a signif-
icant portion of the sample studies. However, as it can be seen in
Table 1, new factors were also found in the sample, which could
be incorporated into the model to render it more appropriate and
connected to the reality of quality issues in food supply chains.

The first of these factors is “target,” which refers to the
geographical presence of a food supply chain (Speier, Whipple,
Closs, & Voss, 2011). Public and private standards (rules and
regulations) influence the development of products and processes
(Yu & Bouamra-Mechemache, 2016). Furthermore, studies in
this area have begun to consider the influence of public standards
in other countries to which the chain is exposed, as well as the
consequent improvements in quality and safety that can result
from it. These studies discovered that exposure to countries with
more rigorous requirements (normative or cultural pressure) could
encourage the adoption of other attributes, such as traceability
and testability (Berman & Swani, 2010; Dani & Deep, 2010;
Mol, 2014; Yu & Bouamra-Mechemache, 2016). In this sense,
the target is a preliminary factor for developing and delivering
quality in food supply chains.

The second factor is “tactics,” which refers to structural plan-
ning as a prerequisite for safety in food supply chains (Manzini &
Accorsi, 2013). This structure, while it promotes strategic plan-
ning within companies, relates more to the concrete actions taken
in different areas of the specific company (for example, planning
purchases in the context of global sourcing), which are linked to
the second level of planning and can be recognized as a mod-
erator of the primary relations. Studies in this factor focused on
determining how the internal flows of a supply chain influence the
quality of products and the risk of contamination events. The topic
of food distribution management emerged from the sample in the
form of operational assessments focusing on behavioral issues (Ge,
Gray, & Nolan, 2015; Robinson, Thomas, & Manrodt, 2013) and
efforts to understand the influence of variables such as centraliza-
tion, fragmentation, suppliers, and the number of intermediaries
on quality and safety within food chains (Chaudhuri, Srivastava,
Srivastava, & Parveen, 2016; Chen, Zhang, & Delaurentis, 2014).
Into this factor, reverse logistic plays a significant role. Although
food product life cycle ends with the consumption, “tactics” to
collect, recycle, and reuse packaging, for example, increase the
complexity and is a recognized challenge for supply chain compa-
nies (Manzini & Accorsi, 2013).

As seen, the evaluation of the sample facilitated the identification
of new features that have been incorporated into the discussion on

factors influencing the quality, therefore, safety, within global food
supply chains. Thus, Figure 5 illustrates how the original model
can be expanded through consideration of the elements identified
in the literature review. The incorporation of the two new items
in the global food chain safety scheme makes significant practical
contributions. With the new framework, new study boundaries
could be established to ascertain specific aspects of the average level
of chain management—that is, their tactical character. This is vital
to prevent the strategic design of improvements from simply not
occurring because of their nondiffusion. Similarly, the perception
of the market is a decisive factor for decision-making in the incor-
poration of elements that make chain management more robust.
This insight sheds light on the power that consumers have in the
strategic and operational direction of supply chains, reinforcing
the need for dialogue with areas such as marketing for a proper
understanding of the phenomenon and positive intervention in
this context.

5. CONCLUSIONS
Given the increased interest in food safety issues within global

supply chains, this paper carried out a comprehensive evaluation
of what has been reported so far on this topic in the supply chain
management literature. The paper employed a systematic literature
review of 178 papers published in 86 internationally recognized
journals. The detailed analysis offers an overview of the topic
and a summary of findings published about food safety in supply
chains. At the same time, this approach particularly highlighted the
complexity of the safety management in global supply chains and
reinforces challenges and opportunities for future years into this
research field, summarized in the proposed conceptual framework.
In this context, some theoretical and practical implications could
be summarized in this study.

On the theoretical side, the research identified that traceability
had been the most studied element of the original framework;
however, these previous efforts did not analyze essential issues (for
example, the implications of the use of these technologies for
consumers’ perception of risk). Also, the addition of “tactics” and
“targets” to the Six T’s Framework should open new avenues for
the study of global food supply chains. These factors could also
inspire scholars to find new ways to manage quality and safety
by considering internal procedures and routines, as suggested by
tactics, and the public laws and regulations of host countries, as
implied by targets. The target, in addition, can be used to evaluate
the role of consumers buying power to force suppliers to employ
food safety practices.

On the practical side, discussing food safety will help public
managers create rules and norms to protect society from food-
related harm, thereby driving companies and populations to com-
ply with higher levels of safety. These norms could regulate the
proper storage, transport, or manipulation of food. Also, food

888 Journal of Food Science � Vol. 85, Iss. 4, 2020



Co
nc

ise
Re

vie
ws

&
Hy

po
the

se
si

nF
oo

dS
cie

nc
e

Food safety in global supply chains . . .

companies can create practices that distinguish them from other
competitors, setting food safety standards and becoming a source
of competitiveness. At the same time, this discussion highlighted
the role of management of information sharing in global sup-
ply chains, enabling precise and real-time information about food
safety conditions. This aspect reinforces the need to create strong
relationships to mitigate related risks.

Also, regarding the two new elements in the framework, man-
agers will now have the opportunity to analyze the impact of
these different factors on their businesses. Tactics, in the form
of routines and procedures, are the responsibility of managers
and could be changed to achieve higher levels of safety. In this
sense, companies can consider the joint implementation of pro-
cedures on the “farm-to-fork” path, sharing the costs and the
benefits of such practices. However, tactics can also be a chal-
lenge because they require organizational and operational change,
taking employees out of their comfort zones and demanding
new processes. Yet, organizational and operational change can
be costly and take time and effort from companies operating in
markets with shrinking profits. Targets, meanwhile, are in the
control of managers but must be monitored by the respective
company, which has clear implications for management actions.
Managers, for example, can act together with certification bod-
ies to improve safety standards. Both elements are important for
day-to-day activities and must be taken into account in food safety
management.

Our research also presents new challenges for future research.
On the training field, for example, some questions such as “who
should oversee training in a supply chain?” “what are the most
effective types of training (technical, behavioral, and so on) for
supply chain safety?” or “what impact does training have on sup-
ply chain recovery after contamination?” can provide insights for
improving the learning capability of food supply chains. Exploring
the interface among different research fields, scholars conducting
research on traceability can advance our knowledge with answers
for questions such as “are consumers willing to pay for a traced
product?”; “how much are consumers willing to pay for traceabil-
ity information?”; “what consumer segments are more willing to
pay?”; and “what impact does the adoption of traceability systems
by a supplier have on other members in a chain or for competitors
on the market?”

In the same way, new studies about transparency and trust can
consider the influence of the information availability level on food
labels, especially considering the brand power on the direction of
safety, answering questions such as “What impact do brands have
on safety in the global supply chains?” “How do these brands
build the safety reputation?” “Which elements of these brands
transmit safety to consumers?” “Do these brands have the ability
to reduce transaction costs, especially in terms of information
reliability?” Yet, research on time and testability field can analyze
the role of specific product characteristics such as perishability and
shelf-life on the purposed questions. These points can highlight
factors that influence the agents in different stages of chain to adopt
safety practices, identifying the influence (or not) of noneconomic
factors.

The new “T’s” (Tactics and Target) put light on advances in the
research field, while revealing exciting challenges. As food safety
issues have specificities dictated by the life cycle and value of the
product, the results suggested that supply chain characteristics (for
example, complexity and governance structure) are relevant for the
quality and safety of products. Do these considerations apply when
considering the characteristics of the product or producer? At what

level do these changes occur? Is it possible to establish supply chain
standards (and safety) when considering the characteristics of the
product or producer? How do different relationship strategies into
the chain impact the safety performance? How generalizable are
such strategies?

On the other hand, studies considering the influence of public
standards on the safety of food supply chains have directly focused
on these chains at the national level (initially the country of ori-
gin but more recently the country of destination). The attribute
dubbed “targets” has aspects that have not been considered in
the literature; these relate, for example, to the target audience or
competitors from a given industry. Do products aimed at differ-
ent market niches have different safety requirements? Do private
standards implemented by competitors promote safety in supply
chains? If so, how do private standards improve food safety? How
do competitiveness level impact the safety management? How the
power of retailers and consumers impact the safety adoption on
global supply chains? These questions reveal the early stage of the
research into this field and the relevance to explore it.

Finally, some limitations of this study are related to the bound-
aries imposed on the data collection process. First, although the
chosen database covers a vast collection of journals, this could have
restricted the collection process by ignoring papers published in
unindexed journals. Given that no database includes all journals,
other researchers could use other databases to generate different
samples. Second, the restriction for the research category elim-
inates our search papers that were addressing the topic but are
published in other interdisciplinary areas. Furthermore, our re-
search is limited by the temporal filter used. Consequently, some
contributions made before 2008 are lost in our results. These lim-
itations should be considered in future studies that may also be
dedicated to answering the questions proposed in our discussion.
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