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Abstract

Purpose — To develop a roadmap of sustainability practices and assessment mechanisms to advance in the
sustainable supply chain (SSC) performance assessment in the food supply chain. The analysis is grounded on
the contingency and stakeholder theories.

Design/methodology/approach — The study follows a multiple case study approach analyzing the
sustainability practices implementation and assessment across different supply chain stages in the food
industry in Italy. The set of cases comprises 12 companies in the fresh fruit and vegetables (FFV), and seven
companies in the “Balsamic Vinegar of Modena” (BVM) supply chains.

Findings — The sustainability practices and assessment in each company in both supply chains according to
their objectives are identified. Different stakeholder pressures for sustainability implementation and
assessment are analyzed. The contingency factors that foster sustainability assessment are outlined as well.
Finally, the study develops a roadmap with five levels of progress considering the groups of practices
implemented and the type of assessment applied.

Practical implications — The roadmap is a decision-making tool for planning and monitoring progress on
SSC performance along five possible levels of progress. While identifying the assessment mechanisms
implemented for different kind of sustainability practices, companies can develop a strategy according to their
aims and capabilities and stakeholder’s expectations.

Originality/value — The novelties in this study are threefold. First, the roadmap with five levels of progress.
Second, investigating two different food supply chains that allowed for a broader view regarding sustainability
practices and assessment. Third, the adoption of stakeholder and contingency theories in SSC studies.
Keywords Sustainable supply chain, Sustainability practices, Sustainability assessment,

Sustainability roadmap, Food industry, Food supply chain
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Introduction
Companies in food industry face particular sustainability challenges regarding natural
resources availability and consumption, food safety, waste management, unfair trade
relationships, among others (FAO, 2014; European Commission, 2014; Paramanathan ef al,
2004; Maloni and Brown, 2006). Consumers and other stakeholders’ requirements regarding
sustainability in this industry are among the most demanding (FAQO, 2014), as they are
paying growing attention to the industry social and environmental performance (Maloni and
Brown, 2006). Unsurprisingly, food companies have started developing assessment policies,
standards and reporting for sustainability performance according to the triple bottom line
(i.e. environmental, social and economic) (Bloemhof ef al, 2015; Trienekens et al., 2012) in the
attempt of fulfilling such increasing stakeholder’s demands.

Sustainability performance measurement is key to evaluate whether sustainability goals
are achieved and stakeholder requirements met (Beske-Janssen et al.,, 2015; Grosvold et al.,
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2014; Schaltegger and Burritt, 2014; Taticchi et al, 2013). The sustainability assessment
system (methods and techniques applied for measuring, monitoring and controlling
sustainability) varies between firms in the supply chain according to the scope or range of
issues to be measured and how are they measured, if they are (Leén-Bravo et al, 2020).
Furthermore, as Gualandris ef al (2015) and Trienekens et al (2012) posit, sustainability
assessment and transparency vary between firms and between supply chains, according to
intrinsic and extrinsic product attributes, firm capabilities, stakeholder’s importance and
supply chain integration.

Along these lines, roadmaps are recognized as useful tools for managers to establish
priorities (Saritas and Aylen, 2010), set clear goals and define action plans to move
organizations ahead in implementing a strategy (Ahmed and Sundaram, 2012; Saritas and
Aylen, 2010). Many kinds of roadmaps are available in literature and, considering
sustainability, they are presented as a method to support decision-making in the journey
toward becoming more sustainable, by defining the steps to transform organizations and
their supply chain (Paramanathan et al., 2004). As Moretto et al. (2018) summarized, several
sustainability studies considered the road-mapping approach and resulted in interesting
tools for decision-making and setting up progress agendas. In our study, we adopt this
approach to investigate how companies in the food supply chain can progress in SSC
performance assessment, thus providing an original contribution, given the lack of roadmaps
specifically addressing this goal in literature.

Sustainability assessment is necessary to demonstrate that organizations and supply
chains are attaining their performance objectives and improving relationships with their
stakeholders (Freeman ef al, 2010; Clarkson, 1995). Therefore, stakeholder theory (Freeman,
1984) is often adopted to investigate sustainability. Applied in sustainability studies,
stakeholder theory suggests that companies implement sustainability practices mainly to
respond to various stakeholder’s pressures (Sarkis et al.,, 2011). In addition, as Gualandris et al.
(2015) and Trienekens ef al (2012) indicate, there are distinctive elements in companies and
supply chains that influence sustainability assessment. Hence, contingency theory (Sousa
and Voss, 2008) will be adopted for identifying such elements that would provide further
information for the roadmap for SSC assessment in the food supply chain. With these
considerations in mind, this study aims to address the following research questions:

RQI1. How can companies in the food supply chain progress in sustainability practices and
assessment following a roadmap to achieve better SSC performance management?

RQ2 How do different stakeholders influence the level of progress in the roadmap?
RQ3. What are the contingent factors influencing the level of progress in the roadmap?

The study conducts the analysis of case studies in two supply chains, positioned at different
stages of each chain. The research focuses on the Italian context where food industry is the
second most important economic sector in terms of production volumes, import and export
(Foodweb, 2015). The first set of cases regards the fresh fruits and vegetables (FF&V) sector,
being Italy first processor in this sector and third main exporter in the European Union
(Eurostat, 2019). The second set of cases considers the Balsamic Vinegar of Modena’s (BVM)
sector: the BVM carries the PDO (i.e. Product Designation of Origin) and PGI (i.e. Product
Geographical Indication) labels that have a specific link to the region where the product
comes from (European Commission, 2017). The two supply chains are considered
representative of several main features of the industry.

The rest of the paper is organized as follows. The conceptual background involving the
description and definition of the road-mapping approach in sustainability studies is
explained. Then, the research context and methodology are described; data analysis, findings
and discussion are presented; finally, conclusions are drawn.



Conceptual background

Sustainability practices and assessment in the food supply chain

Extant literature proposes numerous indicators to assess sustainability focusing on
determining the areas to be monitored and identifying the measures or indicators,
e.g. Aramyan et al. (2007), Varsei et al. (2014), Yakovleva (2007), Bloemhof et al. (2015), Arena
and Azzone (2012). However, adopting too many indicators leads to the risk of making the
assessment ineffective, especially if companies have no clear idea how different practices
should be evaluated (Bourne et al, 2002). Genovese et al. (2017) also pointed out that the main
challenge for companies is to identify which indicators to apply without overloading users
with too many measures and avoiding information redundancies. Although performance
assessment is well developed at the company level, when moving to a supply chain
perspective the complexity grows and there is still need for further research (Maestrini ef al,
2017). Previous research has shown that different actors in different stages of the food supply
chain have different sustainability challenges and thus are implementing different practices
requiring different tools to measure the performance (Golini et al, 2017; Leén-Bravo et al,
2019). Therefore, the need to adopt different measures for assessing sustainability in different
stages in the chain increases the complexity to develop an effective assessment (Gualandris
etal, 2015; Trienekens et al., 2012). Hence, literature shows a gap in providing companies and
supply chains with tools to assess sustainability at different stages of the supply chain in a
comprehensive and effective way.

To overcome the limitations of current literature, and to respond to the need of a decision-
making tool for practitioners to be able to delineate and monitor progress in their SSC
performance, first, we need to identify the sustainability practices and assessment
approaches currently adopted in the food supply chain. Thus, for answering the first
research question, we lever on the categorization proposed by Ledn-Bravo et al (2017) who
compiled practices in the triple bottom line, specifically relevant to food industry (Table 1).

Furthermore, we need to review the existing sustainability assessment methods that food
supply chains can apply for evaluating their sustainability efforts. Thus, for completing the
constructs needed to answer the first research question, we group them into the following
categories, consistently with literature insights:

(1) Non-structured assessment methods, when sustainability practices are assessed
somehow, but the assessment is either related to a single economic or operative
perspective or the data collected is not specifically used for evaluating sustainability
(e.g. Varsei et al, 2014).

(2) Structured assessment methods, when there is a structured performance
measurement system that is consolidated in the company with other existing
measurement systems, such as the Global Reporting Initiative, Life Cycle
Assessment, Codes of conduct or similar (e.g. De Toni and Tonchia, 2001).

(3) Certifications, i.e. formal performance assessment systems. They establish standard
guidelines for all the actors adopting them, internationally recognized and
compliance is certified by specialized third-parties (Trienekens et al, 2012;
Gualandris et al., 2015). Some distinguished certifications schemes in food industry
are British Retail Consortium (BRC), International Featured Standards Food (IFS
Food), Fair Trade International (FTI).

Roadmaps for sustainability

A roadmap is defined by De Reuver et al. (2013), as “a detailed plan to guide progress toward a
goal”. According to Caritte ef al (2015), the purpose of roadmaps is guiding companies in the
achievement of their goals, through the definition of a sequence of steps to be followed.

Roadmap for
sustainability
assessment in

food SC

201




BFJ
123,13

202

Table 1.
Sustainability
practices in the food
industry

Sustainability dimension Example of practices

Soil conservation: forest and species conservation; prevent soil
erosion and pollution, prevent loss of arable land and biodiversity,
responsible farming methods (reducing fertilizer and pesticides),
elimination of contaminant and pollutant agents

Water conservation: reducing water consumption, efficient water
use, waste water re-use and recovery

Design, materials and packaging: design for reuse and recycling,
material reuse and recycle, reducing packaging, using reusable or
recyclable packaging

Waste management: reduce waste and hazardous materials,
composting, producing renewable energy or animal feed with
waste, damage compensation, recycling

Processing and transportation: reducing energy use, conservation of
energy, reducing CO, emissions and GHGs, reduce pollution,
reduction of fuel consumption

Improved product quality, food safety, food security, traceability
and transparency. Promotion of healthy life styles and local food.
Safer warehousing and transportation

Better and safer working conditions that result in higher levels of
motivation and productivity and less absenteeism. Training,
education, advancement. Regular employment, elimination of illegal
and child labor, respect of worker rights, gender equality, freedom
of association

Donation, collaboration with NGOs, philanthropy, support
economic development in local communities, job training,
volunteering, childcare

Sustainable sourcing Increasing supplier diversity, confidentiality, eliminating deception
(SS) and impropriety, transparency, proper purchasing processes,
supplier’s labor programs, local sourcing that result in shorter lead-
times. Environmental and social considerations when selecting,
monitoring and controlling suppliers

Profit sharing with actors in the upstream supply chain, premium
price payment, support and monitoring for obtaining sustainability
certification. Facilitate partners’ access to markets, knowledge and
technology transfer, fostering financing opportunities, information
and expertise sharing

Note(s): Adapted from Leén-Bravo et al. (2017)

Natural Resources
conservation (NRC)

Environment

Green processing,
packaging and
transportation (GPPT)

Social Health and Safety

HE&S)

Work and Human
Rights (W&HR)

Community

Economic

Support SC partners

Roadmaps orient companies toward goals and point to choices, looking into the future
(Saritas and Aylen, 2010; Bolboli and Reiche, 2013). In this line, a roadmap could guide the
decision-making process (Ahmed and Sundaram, 2012) as well as identify risks and
opportunities for improvements, to enable reporting over time (Could and Wallbank, 2007).

As stated by de Abreu (2015) “a company has to address priovities among the various
possibilities in achieving sustainability goals and develop an implementation plan [. . .]. A well-
developed and detailed roadmap could therefore enable ovganizations to develop a plan in such
uncertain and evolving topic often approached unsystematically”. Another viewpoint by
Ahmed and Sundaram (2012) addresses that many organizations are committed to transform
their business with sustainable strategies, but they fail because they manage the business in
a traditional way, observing only one or two pillars of the Triple Bottom Line
(i.e. environmental, social and economic). Another major cause of failure is that managers
often implement a series of initiatives without any overarching vision or plan that can be
supported by a clear trajectory over the years (Lubin and Esty, 2010).



Different types of roadmaps are proposed in literature. There are roadmaps oriented to the
role of knowledge management (e.g. Robinson et al., 2006) or focused on specific functions
such as human resource management and procurement (Vanegas, 2003), product design
(Waage, 2007; Rocco, 2015) or project management (Chofreh ef al, 2015). First attempts to
consider the problem with a supply chain perspective are those presented by Valkokari ef al
(2014), and Moretto et al. (2018), that focused on a particular industry (i.e. fashion).

More recently, literature has focused on roadmaps for sustainability due to the
uncertainty of sustainability programs (Lin and Tseng, 2016). Nonetheless, it is still rare to
find contributions in literature that clearly face the problem of identifying roadmaps with
sustainability trajectories that embrace a supply chain perspective (Silvestre, 2015).
Furthermore, while existing SSCM literature presents sustainability roadmaps as a useful
tool for implementing sustainability practices within companies (e.g. Caritte ef al, 2015;
Bolboli and Reiche, 2013; Ahmed and Sundaram, 2012; Valkokari et al, 2014), the same
approach is not yet adopted for the assessment of sustainability, specifically for food
industry. This study aims at bridging this gap by focusing on the need of a decision-making
tool, such as a roadmap, for guiding sustainability assessment adoption according to the
company’s strategies and capabilities.

Stakeholder theory and contingency theory in sustainability studies

Assessing sustainability efforts in supply chains is complicated given that different
companies in the chain have different roles and capabilities, different goals and also perceive
different stakeholder pressures for evaluating their performance (Genovese et al, 2017).
Companies adopt certain practices with the aim to reach their objectives while observing
stakeholder influences (Freeman et al, 2010). Accordingly, authors pointed out how different
stakeholders’ pressures and companies’ capabilities frame the sustainability performance
assessment strategy (Gualandris et al, 2015). Hence, stakeholder theory in our study will help
explaining how companies implement certain sustainability practices and assessment for
addressing such pressures.

For answering the second research question, we identified the stakeholders to be
considered in the analysis. According to Freeman et ol (2010) stakeholders can be identified
as primary (customers, employees, suppliers, communities, financiers) or secondary
(competitors, media, government, special interest groups, consumer advocates groups).
Sarkis et al. (2011) mentioned some internal and external stakeholders, the latter being supply
chain partners and external organizations as the main influencers for the adoption of certain
type of green practices. Bremmers ef al. (2007) underlined that there is a high interdependence
between companies and their primary stakeholders and this interdependence is more
important for environmental management. These contributions are in line with Clarkson
(1995) who described the primary stakeholders as investors, employees, customers, suppliers,
government. They are the actors, individuals or organizations that perform any kind of
transaction with the company. Instead, secondary stakeholders are not related in
transactions with the company but are essential and can cause damage. Thus, according
to literature, in this study we will analyze as primary stakeholders: customers, suppliers,
employees and regulatory bodies; and community as the main secondary one.

Additionally, as pointed out in previous literature, there are contextual factors that
influence sustainability assessment in supply chains (Gualandris ef al,, 2015; Trienekens et al,
2012). In their study, Sousa and Voss (2008) explained, grounded on the contingency theory,
how companies adapt their behavior according to contextual factors in order to achieve better
performance. Similarly, the development of a supply chain sustainability strategy needs to
take into account the relevant contingent factors, in line with the contingency theory
recommendations for corporate strategy (Hofer, 1975). Hence, contingency theory in our
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study helps to identify the contextual elements that influence the adoption of sustainability
assessment in the food supply chain.

The most frequent contingencies summarized by Sousa and Voss (2008) as the geographical
context, firm size, strategic context and other organizational factors. For answering the third
research question, we include the following contingencies in our study that are derived from
literature: company size (Sousa and Voss, 2008), level of vertical integration (Trienekens et al,
2012; Gualandris et al, 2015), assessment complexity, stage of the supply chain and product type
(Bourne et al, 2002; Genovese et al., 2017). In our study, the geographical location refers as well to
the product type, since the Balsamic Vinegar of Modena is produced exclusively in a specific
region, while fresh fruits and vegetables are produced and commercialized along the country.

Finally, it is crucial to understand the company’s motives or objectives for implementing
certain practices and assessment as elements driving the company’s sustainability approach.
On the basis of previous literature, the main objectives companies pursue when adopting
sustainability are related first, to comply with regulations and legitimate their operations
(Sarkis et al., 2011; Ledén-Bravo et al, 2019), thus meeting the expectations of the regulatory
bodies also mentioned in the stakeholder theory. Second, in the food sector companies deploy
various sustainability efforts that may reduce costs, provide first mover advantages or
improve company’s image (Bremmers et al, 2007), that is to improve overall efficiency and
effectiveness. Third, companies also pursue environmental and/or social aims with their
sustainability practices and assessment for communicating, demonstrating their
commitment and creating a good reputation with customers and the community in general
(Wolf, 2014; Hoejmose et al, 2014). Thus, aligned with stakeholder theory, sustainability
management has an effect on achieving traditional objectives such as reducing costs,
increasing revenues, building social capital and capturing knowledge (Horisch ef al, 2014).

Research methodology

This study followed and applied an inductive case-based methodology (Gioia et al, 2013),
with the purpose to design a new roadmap for sustainability practices and assessment in the
supply chain, and hence develop new knowledge grounded on case study evidences. Two
types of products are studied: fresh fruits and vegetables (FF&V) and Balsamic Vinegar of
Modena’s (BVM), thus observing different supply chain features, sustainability practices and
type of assessment adopted. On one side, the FF&V chain is characterized by high
perishability, high product variety and packaging sizes, long production times, high set-up
costs. On the other side, the BVM has strict certification requirements concerning production,
processing and bottling, thus certain behaviors in relation with respect to the environment,
attention to community and territory are expected. Both supply chains involve actors with
different characteristics, locations and business objectives and they also deal with
stakeholder pressures as quality expectations and compliance with certification
requirements. For this study, companies were selected because of their sustainability
approach set up within different axes of action: specific sustainability strategy, development
of organic product lines, higher attention to product quality and traceability, sustainability
reporting, etc. The set of cases includes companies of different sizes and levels of vertical
integration (Trienekens ef al, 2012) as well as operating at different stages of the chain
(Gualandris et al, 2015; Arena and Azzone, 2012; Ledn-Bravo ef al, 2019).

In the FF&V the final sample is composed by 12 companies while in the Balsamic Vinegar
of Modena supply chain, three industry experts were interviewed in a first data collection
wave, then a set of seven companies were selected, covering most of the activities in the
supply chain (See Table 2, Figures 1 and 2).

Data were collected via semi-structured interviews and from secondary sources as
websites, online news publications and when available, sustainability reports, thus



Roadmap for

Sales [mln . N
Case  Product €/year] Supply chain stage SUStalnablht_y
] assessment mn
A Fresh fruit 1 Grower food SC
B Fresh fruit and vegetables 2.100 Grower, Processor, Wholesaler 00
C Fresh vegetables 32 Grower, Processor, Wholesaler
D Fresh fruit and vegetables 230 Grower, Processor, Wholesaler
E Fresh fruit 34 Grower, Processor, Wholesaler 205
F Juices and canned vegetables 400 Processor
G Dried fruit and juices 110 Processor
H Frozen vegetables 1,684* Processor
I Fresh fruit 14 Wholesaler
] All 12.400 Retailer
K All 200 Wholesaler, Retailer
L All 1.000 Retailer
M Grape grower, Must producer and concentrator, 21 Focal Company
Ager, Bottler
N Grape grower, Must producer and concentrator, 15 Focal Company
Ager, Bottler
0} Manufacturer, Ager, Bottler 100 Focal Company
P Manufacturer, Ager, Bottler 5 Focal Company
Q Must producer 12 First tier supplier
R Grape grower, Must producer 100 Second tier supplier
S White vinegar producer, Manufacturer, Ager, 110 Focal Company Table 2.
Bottler Set of cases under
Note(s): *Value includes several product categories among which FFV analysis
[ Processor } [ Wholesaler } [ Retailer }
1 1 1 J
i i E L
A 1 1 K I
: : : Figure 1.
i i ; Cases distribution
i i i along the FF&V
i i i supply chain

increasing validity. Beyond direct interviews, to deal with any potential bias, information was
also triangulated with company visits and the industry expert’s insights (Voss et al, 2002;
Yin, 2009). Some of the companies also provided internal documentation that reported
sustainability projects and results.
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Figure 2.

Cases distribution
along the BVM
supply chain

2nd tier supplier 1st tier supplier Focal company

BVM
manufacturer
and ager

Wine vinegar
producer

Vineyards
grower

Must cooker

The interviews followed a semi-structured approach allowing the interviewees to develop
their ideas, in this way the researchers were able to take advantage of emergent themes and
unique case features (Eisenhardt, 1989). Three researchers developed the interview protocol
based on the literature review, and then it was validated and updated as interviews went on.
Two or three researchers conducted the interviews and transcribed the data. Researchers
gathered information on sustainability practices, assessment methods, stakeholder pressures
and contingencies determining the company’s sustainability approach. Interviews were
coded according to the constructs derived from the literature and presented in the conceptual
background section.

Data analysis was performed in five steps: within case, cross case, cross-stage, cross-chain
and theory building stage. Accordingly, first, all the constructs considered in the study were
analyzed within each case for identifying the sustainability practices implemented in each
company and the assessment performed, if any (see examples in Table 3). Second, a cross-
case analysis involved the comparison of companies’ behavior in terms of practices and
assessment implementation, for pattern identification in cases in the same supply chain stage.
A cross-stage analysis involved the comparison of sustainability practices and assessment
applied across the different supply chain stages studied, as well as the identification of
common elements that could determine the use or not of SSC assessment. The cross-chain
analysis allowed the comparison between FF&V and BVM supply chains, thus highlighting
similarities and differences. Finally, the theory building stage involved combining data and
theory for designing a roadmap for sustainability practices and assessment mechanisms.

Results and discussion

Designing a roadmap for sustainability assessment in the food industry

On the basis of the case analysis, by observing sustainability practices implemented and
assessment applied, if any, in each company of both supply chains, different approaches are
identified.



Topic

Quote

Sustainability
practices

Sustainability
assessment

Stakeholder
requirements

“Regarding sustainability, we optimize the use of space in the truck, optimize travelling routes,
optimize combination of product families per trip, for example FFV and with canned goods, it
contaminates less” (Case K)

“product packaging is made of biodegradable materials that can also be reused by consumers
and not wasted immediately” (Case B)

“We work for environmental sustainability taking care of an efficient use of resources in our
facilities, for instance, we have recovery systems (heat and steam) for fruit pasteurization, also,
we recover and reuse of hot water for cleaning purposes” (Case G)

“We are working together with suppliers for the use of recycled or biodegradable plastic, we also
support producers to develop projects for composting through our fair-trade program.” (Case I)
“we are not really focused on reducing our environmental impact because we believed we
already have 0 impact thanks to our local production policy: buying raw material from 0 km
suppliers have impacted greatly on eliminating emissions”

“Employees are family, if they need some help, the family is there for them. If they feel home,
they will be happy, work better and be more productive[. . .] This is good for them and for the
company as we gain a lot in visibility and efficiency” (Case P)

“Regarding sustainability we have several projects in place, for example, we joined a
consortium for energy generation from renewable sources, and we get competitive prices. Also,
to be more sustainable we implemented a filtering system for the wastewaters, installed LED
lighting bulbs. Moreover, we invest in employees training about hygiene, English language,
and competitive business practices” (Case S)

[For water consumption control] “we installed sensors close to the plants for monitoring the
amount of water the plants receive and if it is enough for them” (Case A)

“We do not measure plenty of practices, it would be certainly overwhelming! [...] we
[processors] should not bear all the responsibility and costs” (Case B)

“We have a control room that registers and monitors the use of water, energy and methane,
continuously... it is a quite evolved system” (Case G)

“Potentials for performance measurement are huge, we started with the use of resources
(energy, water), monitoring and communicating to everyone in the company. Periodically we
analyze the consumption and discuss how to reduce them. But still, there is a lot to do with all
the information and indicators we already have” (Case G)

“Each POS controls and monitors the packaging waste generated per product family per SKU.
Weekly revision of waste reduced and causes, we've improved our performance reducing 50%
of waste!” (Case K)

“We do believe that certificates have ‘power’ to create customer’s trust and create the
possibility to reinforce supplier monitoring” (Case N)

“Every day some employees must fill in the system with many data, and at the end of the year,
sometimes data are combined [. . .] we know it is important to look not only at revenues, profit
and ROI because “revenues and profit do not look at the future!, but in practice, it is difficult to
do something else” (Case N)

[performance measurement] is really basic, we manage few financial indicators, and when a
customer wants to know about our sustainability initiatives and performances, we need to
retrieve different data stored in our database, but they are not evaluated and monitored
constantly” (Case P)

“we developed our own sustainability report since 2014, we are the first company in the sector
to publish a sustainability report” (Case S)

“We have plenty of certifications, depending on the requirements of each buyer in Italy and abroad”
“certifications allow as to show our consumers they are safe, they [certifications] legitimate us”
(Case B)

Our clients [large retailers] require also the compliance with this type of certifications. We audit
our supplier every 2 years to ensure everyone is aligned with those principles” (Case G)

“Is also important to communicate internally what the amount of CO, reduced means in terms
of number of trees, or any other example that makes people/staff aligned and committed with
our impact” (Case K)

“the main performance to observe [regarding sustainability] is quality. Even if quality is not
paid, but is asked by the customer, and definitely without quality we do not work!” (Case Q)
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We noticed that companies in both supply chains apply sustainability practices and
assessment mechanisms according to the stakeholders they deal with or to the objectives they
have. For instance, Cases B and G in the FF&V supply chain apply “Health and Safety”
practices, as case G explained: “soil is our most valuable resource, we depend on it for
everything, we would not be here without a healthy soil”. In this supply chain, the assessment
also includes the certification adoption beyond regulations with an aim of improving their
environmental image. Instead, in the BVM supply chain, practices in the “Green processing
packaging and transportation” category aim at improving efficiency. Another commonality
was in the companies that declared to have a defined sustainability strategy and thus, their
sustainability practices respond to a sustainability mission or vision. For instance, Cases D,
E, J, K and H had practices for “Sustainable sourcing”, “Supporting SC partners”, “Green
processing, packaging and transportation” as part of their strategy. However, the assessment
in these cases does not necessarily exist or it is non-structured. Likewise, Cases N, O and P
implement several practices following their sustainable strategy in the environmental and
social dimensions, though such practices are either not assessed or just in a non-structured
way. This heterogeneous assessment is consistent with previous literature (Leon Bravo et al,
2020). Authors have mentioned that when the number of sustainability issues covered
increases, the complexity of evaluation and verification tends to increase too (Gualandris
et al, 2015).

Furthermore, being the FF&V and BVM supply chains highly complex (i.e. different sizes,
locations, products, strategies, regulations), the assessment is not straightforward. The level
of formalization, i.e. definition of measurement criteria, frequency, cost of the measurement,
obligations/responsibilities for each measurement and integration (De Toni and Tonchia,
2001), is different among the practices implemented and among type of companies.
Companies apply a more structured (or certification) kind of assessment when the practices
are regulated and they need to report the results or when a particular product is to be
promoted (Schmitt ef al, 2017; Varsei et al., 2014).

Analyzing and contrasting the approaches across companies in both supply chains, we
recognized five different levels of progress according to the practices adopted and the type of
assessment applied. These five levels of progress delineate a roadmap that also considers the
main company’s objectives for implementing SSC assessment, as well as the stakeholders and
contingencies related. Appendix 1 shows the detailed roadmap development with the list of
sustainability practices and cases in each level. Furthermore, Table 4 summarizes the levels
of progress in the roadmap that are described below:

(1) Conformance. The first level represents the combination of practices and assessment
that companies apply to meet regulatory requirements. These practices are assessed
in a structured manner, the objective is compliance with the regulatory bodies and
when the assessment reaches the level of certification is because of the product type
(FF&V supply chain) and if the company is somehow vertically integrated.

(2) Dutial. The second level involves companies that implement a wider set of
sustainability practices beyond mandatory ones, responding to the pressures of
several stakeholders, among which the main ones are the consumers and the
community. Nonetheless, assessment remains either non-applied or it is done in a non-
structured way, mainly because of company size and because performing any type of
measurement is considered highly complex. In this step companies are motivated to
improve efficiency. In these cases, companies devote their efforts to keeping their
operations efficient and make the best use of their practices without defining a
sustainability strategy per se.
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(3) Enthusiast. While progressing in their sustainability journey, companies can decide
to implement a broader and diversified set of sustainability practices with the
objective of improving their environmental and social footprint. This approach was
observed specially in some cases in the BVM supply chain. In this level, assessment is
not yet implemented or is done in a rather qualitative and non-structured way, mainly
because companies find sustainability assessment highly complicated. Companies
face pressures from varied stakeholders, as well. In these cases, companies still
struggle with defining a clear sustainability strategy and with keeping track of
measurements.

4) Comumitted. Advancing in the roadmap, in the fourth level of progress are the
companies adopting a sustainability approach aimed not only at an efficiency
objective but also environmental and social image. These cases do assess their
sustainability practices in a more structured way, responding to several stakeholders
among which community is the main one. The contingencies supporting this level in
the roadmap vary. It is seen that several companies in the FF&V (product type) are
committed and also the larger companies (company size) in both chains.

(5) Advanced. The level of the roadmap describes companies that have embedded the
sustainability assessment in their company strategy, hence, sustainability practices
are consistently evaluated (in a structured way) and improved, and when possible,
also certified. These companies aim simultaneously at efficiency, environmental and
social image, responding mainly to the community expectations. These cases are
commonly found in the FF&V supply chain (product type), where also is the largest
company in the sample (company size). In addition, a specific and distinctive case is
company A, the smallest in the set of cases, that adopt a strategy highly committed
with sustainability, tough is not the common approach in small companies, as will be
discussed in the following section.

Therefore, according to each company’s objectives and capabilities, the implementation of
sustainability practices and assessment can be planned by adopting this roadmap. The
cumulative steps of the roadmap proposed in this study, unlike previous roadmaps in
literature, are not rigid and do not follow a strict timeline, since a company can set up a
progress plan based on the combination of practices and assessment it decides to implement,
according to the stakeholder requirements and the relevant contextual factors, with its own
speed. This is a novelty in our study as the roadmap would be useful for companies to set up
its own path. For instance, if there is a new regulation, the company will need to comply and
demonstrate its acquiescence, often with a report or certification, thus locating this practice in
the conformance step. In other situations, when a company has already several practices in
place, not only mandatory but also for gaining efficiency, it can monitor its current objectives
(e.g. keep track of operations, communication and reporting) and its current assessment.
Then, the company can decide if maintaining its state or progress to a more advanced step,
and thus, evolve its objectives and consequently its assessment systems.

The stakeholder influences on the roadmap for sustainability assessment

Increasing stakeholders’ demands for better sustainability performance have triggered the
interest on sustainability performance measurement in both supply chains analyzed in this
study. According to the stakeholder theory and as summarized by Freeman ef al. (2010), the
variety of sustainability practices and assessment types implemented in these two food
supply chains in Italy explain how companies respond to pressures by diverse stakeholders.
Findings in our study evidenced that companies deploy varied sustainability practices
intending first to meet regulatory requirements, i.e. respecting the policies delineated by the



regulation bodies in the food sector (governments, EU labeling, consortia, etc.). For instance,
for the PDO and PGI labels in the BVM supply chain, companies must respect the policies
established by the labeling organizations and by the BVM Consortium. In addition,
companies implement sustainability to attract new consumers that value a wider range of
sustainability initiatives, but first of all to preserve business relationships with large retailers
that more and more require sustainability attributes.

Additionally, some companies implement philanthropic initiatives, while others are more
oriented to safer and healthier food in both supply chains, which is mainly required by the
community in general. Such practices could be costly and complex to implement but are also
somewhat foreseen by the consumer. Therefore, companies are driven also by the market
pressure to demonstrate commitment to environmental and social dimensions.

In line with Clarkson (1995), companies are generating assessment data and demonstrate
more attention to issues considered more important. Hence, the pressure perceived from a
stakeholder that is considered a priority (e.g. customers, community, regulatory body)
justifies the practice to be implemented and consequently monitored (see Table 4). Besides,
when the issue is not considered crucial to be managed, i.e. the stakeholder is not as important
as others are, as Clarkson (1995) argued, the company would not generate assessment data
at all.

As in previous literature, also in our study the stakeholder theory reinforces how
companies deploy sustainability with the aim to respond to stakeholder expectations and to
keep and extend their competitive advantage (Sarkis et al, 2011); hence, pressures from
different stakeholders are considered in the roadmap. Therefore, considering the
stakeholders that have a role for triggering the application of certain sustainability
practices in a certain level of progress in the roadmap is a contribution of our study. In this
way, companies that perceive a particular pressure from stakeholders could define the path to
progress in their sustainability assessment accordingly.

Contingencies impact on the voadmap for sustainability assessment

From the case analysis, a set of contingencies are found to impact the sustainability
assessment in the FF&V and BVM supply chains: company size, supply chain stage,
assessment complexity, product type and level of vertical integration.

Smaller companies are found to face more challenges for implementing a more structured
sustainability assessment due to, mainly, their lack of resources, but also their limited
capabilities or expertise related to performance measurement. Both in the FF&V and BVM
supply chains, smaller companies tend to stay in the conformance or initial level, focused on
compliance or on efficiency. With the exception of Case A that adopts a more advanced
approach toward sustainability practices and assessment. Commonly, smaller companies are
in a starting point of performance assessment by keeping track of their operations or
communicating their initiatives.

Along with company size, the supply chain stage also appears to determine specific
combinations of SSC practices and assessment. Specifically, retailers apply a distinctive
approach allegedly because they are closer to the market and have the means and capabilities
to measure their sustainability practices (e.g. cases F, K, L), they are in the committed level of
the roadmap with their GPPT, W&HR and Support to SC partners practices. However, it is
interesting to note that companies in the other supply chain stages, as case H (processor), are
also combining practices and assessment in the committed level of the roadmap, but those are
observed as exceptional behaviors rather than a commonality in that particular supply
chain stage.

Furthermore, the complexity that companies face when evaluating sustainability is an
element that influences the implementation of sustainability assessment. Companies in both
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supply chains perceive SSC assessment to be complex and resource consuming. Hence, even
if varied sustainability practices are implemented, as the assessment is too complex to be
managed, it remains unstructured or even absent in many companies, at the initial and
enthusiast levels in the roadmap. In line with previous literature, the identification and
selection of measures demand efforts that could be overloading when they require overly
sophisticated or difficult information (Bourne ef al, 2002; Genovese et al, 2017). Thus,
companies are either not evaluating their practices (absent), initially establishing a
performance assessment system (non-structured), or at most, integrating sustainability in
their existing systems (structured) that do not alter daily operations.

Additionally, we observed that product type influences the more advanced levels of
progress in the roadmap. Several companies in the BVM supply chain adopted a combination
of practices and assessment in the enthusiast level, while cases in the FFV deployed a more
committed or advanced approach with objectives of efficiency, environmental and social
image, and an intention of structuring their sustainability assessment into their strategy.
This difference relates to a greater interest in the FFV supply chain for communicating and
demonstrating its engagement with sustainability. Companies in this chain are said to
perceive higher pressures from community and consumers for higher sustainability
performance.

Another contingency factor found in the case analysis is the vertical integration.
Companies in both supply chains that have higher levels of integration (e.g. cases B, C, E, M, N)
are able to spread practices and assessment across operations, hence, they tend to deploy a
more formal measurement system. As Trienekens et al. (2012) and Gualandris ef al (2015)
explained, in vertical organizations, traceability could be more easily implemented and
sustainability assessment could be more structurally formalized through certifications. This
was the case of vertically integrated companies in the conformance or enthusiast level of
progress in the roadmap. Interviewee in Case N declared: “the decision to be integrated is the
most sustainable decision”. Companies complied with regulatory practices on one level, and
adopted a broader range or sustainability practices on the other level.

Thus, the contingency theory in our study helps to identify and describe the elements or
contingencies that motivate sustainable supply chain assessment as well as the behavior in
each specific phase on the roadmap.

Conclusions

The aim of this study is to design a roadmap for SSC performance assessment in the
food supply chain, analyzing 21 cases in two supply chains, FF&V and BVM,
considering companies in four stages of the supply chain. The study is grounded on
stakeholder theory considering how companies deal with expectations from different
stakeholders to implement and to assess sustainability. Moreover, leveraging on
contingency theory the main elements influencing the sustainability practices and
assessment are identified. In particular, the roadmap proposed in our study identifies
five levels of progress, considering the variety of sustainability practices implemented in
different stages of the supply chain, as well as the diverse assessment methods used to
evaluate and monitor such practices.

The contributions of the study are threefold. First, the sustainability assessment roadmap
provides a guide to plan and implement progress toward SSC performance management.
Second, by adopting a stakeholder theory perspective, the study identifies how different
actors influence sustainability implementation and assessment, and consequently drive the
use of the roadmap. Third, the study levers on the contingency theory to identify the
contextual elements that influence the adoption of sustainability practices and the progress
on the roadmap.



These contributions are innovative and relevant, since studies that propose a decision-
making tool to develop sustainability assessment beyond the metrics definition are lacking
(Gualandris et al., 2015; Leén-Bravo et al, 2020). In our study, we observed that companies in
two supply chains indeed try to assess their sustainability, however, for advancing in their
SSC assessment and performance management, companies can adopt different combination
of practices and assessments according to the main stakeholders’ pressures and influenced
by one or more contingency. As Freeman ef al (2010) argued, companies need to manage
trade-offs when facing multiple stakeholder’s expectations and thus, companies would
require to find the appropriate approach for dealing with stakeholders while getting benefits
from their sustainability efforts (Sarkis et al, 2011). Also, companies are assessing their
sustainability efforts in response to what they consider to be most important stakeholders
(e.g. regulatory bodies, consumers, community, employees, suppliers, competitors) while
pursuing specific objectives. Sustainability assessment is varied, thus also confirming that
companies choose a certain level of sustainability progress according to their goals, ie.
compliance to regulations, efficiency, environmental and social image.

A further contribution regards the analysis of two supply chains. One related to a general
consumption type of product: FF&V, with its own characterizing features of short-life span,
quality variation, freshness requirements. The second involves a certified processed product
supply chain: BVM, characterized by particular features regarding production, regulations
and market (Taticchi et al,, 2013; Leén-Bravo et al, 2020). Observing two different food supply
chains allowed for a broader view of the industry approach to sustainability thus leading to
more general and robust findings.

This study is also of interest for practitioners. The availability of a roadmap for SSC
performance measurement can be valuable for managers who face the challenge to
implement and assess sustainability, taking into account stakeholders’ requirements and
contextual factors. The roadmap depicts five levels of progress that a company can plan and
implement according to its objectives and the stakeholders’ expectations that are considered
a priority, while identifying the assessment mechanisms that can be implemented
considering the relevant contingent factors according to the company characteristics and
capabilities.

The study has some limitations that open opportunities for further research. The analysis
was concentrated in a particular country, thus, it could be interesting to validate the results in
a broader geographical context. Also, future research might be oriented to either compare
results with other products or to validate current results through a statistically significant
sample, for improving generalizability.
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