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Abstract

Adopting circular economy principles in the agri-food sector is necessary for the con-

version of the current economic system. However, there are still many gaps in under-

standing how the development of circular dynamics within companies can take

shape. This study investigates how circular economy principles and factors contribute

to value optimisation and proposes a critical discussion and reflection on the eco-

nomic, social and environmental issues within the agri-food sector supply chain.

Multiple-case analysis was conducted to analyse 10 companies. Circular economy

principles and factors considered were taken from the BS 8001 standard. Results

show two scenarios and three dimensions in which value optimisation takes place. In

addition, collaboration is the key to starting a path of optimisation. Finally, the study

proposes the evaluation of a new indicator that allows one to act in all different sce-

narios proposed.
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1 | INTRODUCTION

The BS 8001 standard represents an important first tool for compa-

nies that switch towards a circular economy (CE) (Pauliuk, 2018). It

focuses on organisations' attitudes to rethink resource management

and improve social, environmental and financial aspects (Mosconi

et al., 2019). Although it represents a guide to assessing the level of

circularity of companies, the standard can be considered a driver for

the transition and to help capture value (BSI, 2017). The centrality of

value and its optimisation is inherent in the application assumptions

of the CE model, initially outlined by the Ellen MacArthur Foundation

(EM Foundation, 2015). Moreover, it is reproduced in the intentions

of the European Commission in guiding economic development to

reach social welfare and environmental sustainability (European

Commission, 2019). Value optimisation included within the principles

proposed by the BS 8001 standard emphasises that ‘organisations
keep all products, components and materials at their highest value

and utility at all times’ (BSI, 2017). Applied at company level, this prin-

ciple allows the implementation of a management system aimed at

identifying scrap, waste and resources to maximise their value

(e.g. materials and/or energy sources) in a holistic approach leading to

a closed or an open-loop system. Furthermore, it enables economic

and environmental benefits through reduced costs and sustainable

resource management. In the interpretation provided by Pesce et al.
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(2020), the application of value optimisation supports companies in

understanding the real value generated by the CE, considering the

business model adopted.

Most applicable business models for implementing CE principles

can be contained in the ReSOLVE framework (Lewandowski, 2016),

explained by the Ellen MacArthur Foundation (EM Foundation, 2015).

It considers several aspects, including Regenerate, Share, Optimise, Loop,

Virtualise and Exchange, which can be related to the principles

identified by BS 8001 (BSI, 2017). Furthermore, Lewandowski uses

optimisation to classify circular business models as asset management,

pull logic, waste reduction, lean thinking and product–service systems

(PSS) (Lewandowski, 2016). Optimisation value is a strategy to increase

product performance and efficiency by reducing or eliminating waste

in processes and the supply chain. At the same time, the role assumed

by innovation and innovative technologies is to be an enabling factor

in driving change and producing value optimisation (Ellen MacArthur

Foundation, 2016; Lopes de Sousa Jabbour et al., 2018).

All of this is oriented towards value optimisation for the organisa-

tion. However, in the agri-food sector, considering the complexity of

the supply chain (Ingrao et al., 2019; Kazancoglu et al., 2021;

Notarnicola et al., 2012, 2017), it is a challenge to understand how

the CE generates value and how this value can be optimised. Thus, it

is necessary to identify the nature of the sources that contribute to

generating a CE, the dimensions and factors that compose it and the

stakeholders' perception of it. Many scholars have dedicated them-

selves to researching these issues. Nevertheless, there are still many

gaps in how development dynamics within small and medium enter-

prises (SMEs) in the agri-food sector can take form (e.g. Aznar-sánchez

et al., 2020; Esposito et al., 2020). Therefore, the study aims to iden-

tify how the CE principles and factors reported in the BS 8001 stan-

dard contribute to value optimisation in the agri-food sector and how

it affects the three areas of sustainability, economic, social and envi-

ronmental, in a supply chain approach. The proposed study addresses

these gaps by answering the following research question:

RQ1. How do the principles and factors of the CE con-

tribute to value optimisation in the agri-food sector,

considering the areas of sustainability?

RQ2. How is value optimisation reflected within the

supply chain?

The paper is organised as follows. Section 2 presents the back-

ground of published literature wherein authors have based their

assumptions. Section 3 explains the materials and methods used for

the analysis. Data and results are presented and discussed in Section 4,

and some last remarks conclude the paper.

2 | LITERATURE BACKGROUND

In literature, value optimisation can assume different shapes related

to the capacity of the company to intervene within their supply chain,

adding value to the product in a circular approach. In this regard, fol-

lowing the literature, it is possible to construct a boundary focusing

on value optimisation and its application in the agri-food sector.

2.1 | Optimising value creation in the CE

A vital aspect of the CE is understanding how value is created and

identifying the enablers that allow value creation (Lahti et al., 2018).

CE is driven by innovations that enable value creation (Ranta

et al., 2019). These innovations are the basis of increased environ-

mental, economic and social company performance (De et al., 2020;

Klewitz & Hansen, 2014; Kuzma et al., 2020). In fact, there is a strong

interconnection between sustainability and innovation (Adams

et al., 2016; Lazaretti et al., 2019). Several authors trace the innova-

tions that impact value creation in a CE approach to four main areas:

process, product, service and business model (Crossan &

Marina, 2010; Ranta et al., 2019). These are a prerequisite for reach-

ing forms of eco-innovation (Prieto-Sandoval et al., 2018) or strategies

that favour the switch from a linear to CE (Bocken et al., 2016). Con-

sidering the types of innovations reported (Ranta et al., 2019), their

function can be traced back to the CE through the following ways dis-

cussed below.

2.1.1 | Product innovation

Product innovations lead to value generation through actions aimed

at extending its life cycle (Bakker et al., 2014). Such behaviours

include product reuse or reconditioning (Cuenca-Moyano et al., 2017;

Lieder & Rashid, 2016), reuse of some components (Linton &

Jayaraman, 2005) or the use of eco-design, involving reducing the

impacts of the product along its life cycle (ISO, 2002) and optimising

production, lifetime and recovery (Brezet & Van Hemel, 1997)

through the use of several methodologies (Le Pochat et al., 2007;

Luttropp & Lagerstedt, 2006).

2.1.2 | Process innovation

Process innovations create value by optimising work steps, mani-

fested in waste reduction and waste valorisation through closed-loop

(Devika et al., 2014; Kumar & Malegeant, 2006) or open-loop logic

(Deschamps et al., 2018; Ghisellini et al., 2016; Kalverkamp &

Young, 2019) and in optimising energy use (Algieri et al., 2020;

Bundgaard et al., 2017; Van Fan et al., 2020) and resources in general

(Nižeti�c et al., 2019).

2.1.3 | Service innovation

Service innovations ensure value optimisation of products and mate-

rials through sharing (Fargnoli et al., 2018; Mont, 2002; Tukker, 2015)
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while also enhancing the value of a single product through servitisa-

tion (Bustinza et al., 2015; Doni et al., 2019; Gebauer et al., 2011) by

dematerialising the products and gaining efficiency (Bartolomeo

et al., 2003; Lindahl et al., 2014).

2.1.4 | Business model innovation

Business model innovations generate value in a single product or ser-

vice by optimising the resources used. This embodies, for example, in

business models aimed at reuse and reconditioning (Kissling

et al., 2013; Matsumoto, 2009; Moktadir et al., 2020), in PSS logic

(Annarelli et al., 2016; Mont, 2002; Tukker, 2015) and more generally

through innovative business models capable of integrating sustainabil-

ity and circularity criteria within companies (Pieroni et al., 2019).

2.1.5 | Tools

Value creation helps to design the framework of organisations by

redefining the sustainable supply chain approach (Park et al., 2010)

and adopting new models able to stimulate the application of CE prin-

ciples, such as the environmental value proposition (Manninen

et al., 2018), to highlight the economic impact generated as a result of

their adoption (Ranta et al., 2018). Furthermore, value creation uses

tools that can map it (Evans et al., 2017) to visibly show companies

the value created through adopting specific practices that contribute

to extending or closing the product life cycle (Nußholz, 2018).

A further aspect concerns value creation within the circular busi-

ness model. Lahti et al. (2018) highlight an interplay between collabo-

rative factors and technological outcomes in generating value within

this model (Leder et al., 2020).

2.1.6 | Dimension of the value

The dimension of value creation takes on multiple perspectives con-

cerning its functional economic value (Jensen et al., 2019;

Kristensen & Remmen, 2019; Weissbrod & Bocken, 2017), its sym-

bolic character for the customer (Peronard & Ballantyne, 2019) or the

need for managers to acquire new skills or capabilities (Hopkinson

et al., 2018). Nevertheless, the context of value creation within enter-

prises and how it manifests within companies remains relatively

explored (Hopkinson et al., 2020).

Considering the economic, environmental, social and technical

aspects as essential elements of the multidimensionality of a CE, it is

necessary to focus on the value areas it affects, the actors involved

(Iacovidou et al., 2017) and its ability to optimise value creation

(Devika et al., 2014; Millward-hopkins et al., 2018). Moreover, reflect-

ing the closed-loop supply chain (CLSC), the added value generated

by a CE has been classified by various authors into four categories.

Firstly, economic value involves cost reduction and revenue increase.

Secondly, environmental value is measured through sustainable

resources and environmental impact. The third is customer value,

relating to customer satisfaction, loyalty and empowerment. Lastly is

information value, which includes real-time feedback and information

that enables an efficient and effective process (Ketzenberg, 2009;

Kumar & Malegeant, 2006; Schenkel et al., 2015).

2.2 | Condition for optimising value through CE

Companies heading towards value optimisation must consider two

necessary conditions: redesign the value proposition and adopt a sys-

temic approach. Redesigning the value proposition for companies

allows them to better understand the opportunities and threats that a

CE can bring and, thus, the added value, direct or indirect, that its

implementation can result in (BSI, 2017). In addition, adopting a sys-

temic approach implies the simultaneous implementation of different

CE practices to generate value within companies (Mura et al., 2020).

Significantly, the triple bottom line highlights the multiple impacts of

companies on society concerning the three dimensions: economic,

social and environmental (Elkington, 1998) and their ability to gener-

ate increased value (Elkington, 1999). The triple bottom line value

dimensions are aimed at understanding how they complement each

other in sustainable companies (Svensson et al., 2016), considering

the adoption of sustainable practices in the supply chain (Agrawal

et al., 2016; Devika et al., 2014; Flygansvær et al., 2018) or in a busi-

ness model (Jensen et al., 2019; Joyce & Paquin, 2016; Rosa

et al., 2019).

Value optimisation is achievable through a multi-criteria approach

(Eskandarpour et al., 2015). However, it is by no means obvious and

can be characterised by managing several trade-offs or contradictions

(Jamali, 2006). Moreover, to ensure sustainability, companies must

support all the dimensions in a holistic approach (Braccini &

Margherita, 2018). Nevertheless, these contributions provide a start-

ing point from which to define the properties of the dimensions

(Jensen et al., 2019; Svensson et al., 2016) and quantify the benefits

of adopting a CE (Rosa et al., 2019).

2.3 | The context in the agri-food sector

The sustainable transformation of the agri-food sector and the adop-

tion of CE principles are crucial steps in undertaking a transformation

consistent with the objectives set by the European Commission within

the new action plan. According to Gravagnuolo et al. (2019), Caputo

et al. (2020) and Paiho et al. (2020), the main point of making commu-

nities and cities more circular is because ‘a shift to a sustainable food

system can bring environmental, health and social benefits, offer eco-

nomic gains, and ensure that the recovery from the crisis puts us onto

a sustainable path’ (European Commission, 2020).

Acting on the cycle that characterises agri-food production means

focusing on critical points involving the whole supply chain, such as

food waste and resource management (Kyriakopoulos et al., 2019),

and on the exchange of resources between complementary activities,
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including agriculture and animal husbandry (Jouan et al., 2020), which

can become an important element of competitiveness (Alfiero

et al., 2019).

2.3.1 | Tools and methods

Many methodologies are used in the literature to evaluate CE in the

agri-food sector (Poponi et al., 2022). The assessment of the CE prin-

ciples can be linked to the use of targeted standards, such as Emas or

ISO 14001, and to the sustainable benefits derived from them

(Carrillo-Labella et al., 2020; Scarpellini et al., 2020). Management sys-

tems certifications are widely used thanks to their ability to assess

resource efficiency (e.g. energy, water and waste). However, in some

respects, they are not considered fully comprehensive when used

individually (Salomone et al., 2013). Similarly, product standards do

not have a comprehensive approach to CE principles, including value

optimisation. The European Commission promotes the EMAS regula-

tion as ‘a means of moving towards a circular economy … and can be

used to support this process by allowing organisations to measure

resources efficiency, identify innovative actions and continuously

improve’ (European Commission, 2017). However, to date, the only

standard for implementing the CE principles within organisations is

the BS 8001 guideline, which is applicable across industries, including

agri-food (BSI, 2017). It can also be adopted as a reference point for

drafting the future ISO standard on CE (ISO TC/323) (Ruggieri

et al., 2020). For this reason, it is taken as a reference point for our

analysis.

2.3.2 | Agri-food supply chain

A key point of success for companies is to operate at the network

level (Min & Zhou, 2002). This is achieved in the supply chain, where

a set of interdependent companies act together in managing the flow

of materials, products and information to ensure customer and mem-

ber satisfaction (Lambert et al., 1998). There are various definitions of

supply chains in the literature (Christopher, 2005; La Londe &

Masters, 1994; Mentzer et al., 2001), but all refer to the importance

of the network created between companies. Therefore, network coor-

dination is a pivotal factor in assessing a supply chain's performance

(Höhn, 2010). Furthermore, supply chain management (SCM) is a com-

petitive factor for companies (Näslund & Williamson, 2010) that can

generate profit, optimise value and increase efficiency and customer

satisfaction (Stock & Boyer, 2009).

Environmental aspects have assumed an essential role in SCM

(Azevedo et al., 2011; Bose & Pal, 2012). Sustainable SCM is already

considered a vital requirement to compete in the market (Chen

et al., 2006), which brings several benefits to companies (Chiou

et al., 2011; Li & Wang, 2007). The integration of environmental

aspects into SCM is referred to as GrSCM (Srivastava, 2007). GrSCM

adopts internal and external practices to increase companies' environ-

mental and economic performance (Rao, 2002). Internal practices are

those adopted by a single actor in the supply chain, whereas external

practices require the cooperation of several actors, from suppliers to

consumers (Zhu et al., 2013). Collaboration between network mem-

bers along the supply chain reduces the environmental impacts of

products and processes and generates a competitive advantage

(Seuring & Müller, 2008; Vachon & Klassen, 2006).

To optimise the supply chain, companies in the agri-food sector

need to collaborate and share resources and knowledge (Bigliardi

et al., 2011). Furthermore, it is crucial to share innovation to create

better products and services and optimise resources (Bigliardi

et al., 2015). In the agri-food sector, a company's ability to innovate is

closely linked to its growth (Alfranca et al., 2003; Cuerva et al., 2014).

The sector recognised as a low-tech industry (Arcese et al., 2015) is

characterised by incremental innovations (Martinez, 2014), where

green innovations are mostly linked to waste management, water

management, sustainable products and cleaner processes (Cuerva

et al., 2014). Therefore, it is clear that innovation, collaboration and

the introduction of green practices within the supply chain are crucial

elements on which to act to bring the agri-food sector closer to sus-

tainable value creation and the application of CE principles.

3 | METHODOLOGY

3.1 | Research approach and data analysis

This study is based on a qualitative research approach with explana-

tory case studies. The use of explanatory case studies allows analysis

of business strategies adopted by companies and avoids a simple

descriptive approach (Ryan, 2002). In analysing a phenomenon like

this, where theoretical knowledge is limited, inductive research is a

valid method to overcome this criticality (Siggelkow, 2007). Further-

more, the case study method ‘explores a real-life, contemporary

bounded system (a case) or multiple bounded systems (cases) over

time, through detailed, in depth data collection involving multiple

sources of information … and reports a case description and case

themes’ (Creswell, 2013, p. 97). Thus, multiple-case analysis was used

to achieve the research objective (Eisenhardt & Graebner, 2007). This

method allows a holistic and systematic understanding of a complex

problem and investigates the laws of occurrence, relationships and

inferences that occur (Yin & Spinelli, 2005).

Multiple sources were used to conduct the analyses. The data

analysis was carried out using two methods: a documentary analysis

using secondary data (Fitzgerald, 2012) and a semi-structured inter-

view to validate the data. The documentary analysis was mainly based

on the official documents, documents released by a certification stan-

dard and data from chambers of commerce documents. Furthermore,

this study focused on monitoring the services offered by companies

and the effectiveness of communication measures, such as social

media and newspapers, as well as the structure of the supply chain.

Additionally, semi-structured interviews were conducted with the

manager of companies considered for the study (Corbetta, 1999).

Finally, data triangulation was used to increase the validity of the
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analyses by including different materials and methods for the case

studies investigated (Eriksson & Kovalainen, 2015).

This study used circular agri-food companies as the unit of analysis.

Eisenhardt (1989) suggests that each case study should be chosen by

paying attention to ‘predict similar results or predict conflicting

results but for predictable reasons’. Therefore, the selected companies

have a high degree of heterogeneity in terms of raw materials, waste,

technologies, skills, suppliers and customers, but a complementarity

within the agri-food sector. Furthermore, the selection of case

studies with different characteristics makes it possible to strengthen

the results obtained, as highlighted by Patton (1990) and Shakir (2002).

In literature, several authors use a qualitative approach to analyse a

case study (e.g. Eisenhardt, 1989; Gerring, 2007; Stake, 1994). Some-

times, this approach can be seen as a problem, but Patton (1990, 2014)

highlights that in a specific case observed, ‘any common patterns that

emerge from great variation are of particular interest and value in cap-

turing the core experiences and central, shared aspects’. Equally,

‘selecting information-rich cases to study … will illuminate the inquiry

question being investigated’ (Patton, 2014, p. 265). Also, Fletcher et al.
(2018) highlight the great potential of the central and shared aspects in

a common pattern that emerges from the analysis of different cases

(e.g. Patton, 2014). Furthermore, this approach meets the needs of this

study, which is to report the emerging patterns that cut across the

observed cases, allowing analysis of different companies without direct

interdependencies and highlighting similarities to explain value optimi-

sation, starting from principles and factors of the CE.

3.2 | Data sources

Case studies were selected using the IACE database (Ecodom &

CDCA, 2020), an operational tool to select companies that have been

recognised as adopting a CE. The scientific committee of the Atlas

certifies the circularity of companies following an evaluation process

based on seven circular dimensions indicators: eco-design, supply of

materials and resources, consumption of natural resources, waste

management, scarp and emissions, transport and distribution, promo-

tion of sustainable lifestyles and circular supply chain. Further three-

dimensional indicators for environmental and social sustainability

include shared value and territorial communities, social inclusivity,

reporting/accountability/environmental certifications and other forms

of environmental management.

The database query for the agri-food sector led to 52 companies

for the whole Italian territory. The selection of companies was made

considering the national priorities for the CE (e.g. Ministero dell'Am-

biente e della Tutela del Territorio e del Mare, 2019). The most

advanced region was selected regarding the adoption of circular prac-

tices (Regione Lazio, 2020) and the Smart Specialisation Strategy

(S3) for the agri-food sector. Furthermore, the Lazio and Tuscany

region was identified as reference territories where agri-food is one of

the areas of specialisation on which they intend to focus their devel-

opment strategy (S3) (Smart Specialisation Strategy (S3) – Lazio

Region, 2016; Strategia di Ricerca e Innovazione per la Smart

Specialisation in Toscana, 2019). Ten circular companies were

obtained by 28 January 2020 (three for Lazio and seven for Tuscany),

four companies related to agriculture and zootechnics and six refer-

able to the food sector. This number is in line with that defined by

Eisenhardt (1989), who, while reiterating that there are no particular

rules concerning the number of cases, suggests limiting the number to

between 4 and 10 (Eisenhardt, 1989). Following the approach defined

by Yin (1989), case studies are epistemologically justifiable, particu-

larly when emphasising contemporary events. A brief description of

the companies analysed is provided below (Table 1).

Each company was analysed using the principles and factors

defined by the standard BS 8001. Factors considered include usage/

share, life extension/service support, reuse/redistribute/repurpose,

refurbish/remanufacture/recondition and open or closed loop. The

principles considered were innovation, stewardship, collaboration, sys-

tems thinking and transparency. The value optimisation principle was

seen as the output of our analysis, the reference point for evaluating

the application of the circular approach of the companies considered.

BS 8001 highlights that ‘organisations keep all products, components

and materials at their highest value and utility at all times’. For this rea-
son, the principle of value optimisation can also be considered as the

result of applying the other principles and factors identified and used as

a tool to guide continuous improvement concerning the implications

generated at the economic, environmental and social levels.

The output of the first analysis is explained in the concept table

(Appendix A), where the contribution of each principle and factor to

value optimisation is shown from a CE perspective. Next, the data

were coded using the documents and information collected. Each

author processed the information iteratively for each principle and

factor. Two authors decoded the information into a description of

value optimisation, which each successively validated. The next step

was to highlight similarities between cases to identify three dimen-

sions prominent for value optimisation: short supply chain (SSC),

waste supply chain management (WSCM) and integrated PSS (I-PPS).

3.3 | Validation process with interview

Semi-structured interviews were conducted with the company man-

agers to validate the secondary data and collect primary data. The

interviews were conducted by telephone and lasted between 15 and

30 min each. The collected data were processed iteratively by the

authors. The interviews focused on the companies' experience with

CE practices and their adoption of the BS 8001 principles. The ques-

tions on the principles were taken from BS 8001 and modified to fit

the analysed context.

The conceptualisation of the research steps is shown in Figure 1.

4 | RESULTS AND DISCUSSION

The compared multiple analysis was conducted on 10 companies

operating in the agri-food industry to study how adopting CE

POPONI ET AL. 5



TABLE 1 Case study

Case

study Description

CS-1 Retailers of organic food and products. It promotes the short supply chain of organic products and a home delivery or shipping service. It

promotes the reduction of packaging and the sharing self-catering facilities for customer

CS-2 A non-profit organisation that deals with the recovery and reintroduction of food surpluses in the consumer supply chain. It promotes

the distribution of recovered food through public awareness events

CS-3 Retailers of organic food and products. It promotes the short supply chain (farm to fork) and sells bulk product to reduce the

consumption of packaging

CS-4 Producer of organic compost through the innovative vermicomposting technique. Engaged in research and development of sustainable

solutions, they raise awareness on the issues of sustainable and organic agriculture

CS-5 Producer of fresh mushrooms using coffee grounds. It promotes the exploitation of waste through training courses and awareness-

raising events

CS-6 Producer of modular systems for organic compost through the innovative vermicomposting technique

CS-7 Producer of dispenser for beverage and food and concentrates and soluble for cold drinks, hot drinks, homogeneous foods and desserts

and equipment. It promotes sustainable purchases and helps services on machinery as old, rented or given on loan

CS-8 Horticultural producers using the aquaponics method. They manage water, soil and energy resources efficiently through an innovative

approach

CS-9 A non-profit organisation that deals with the recovery and reintroduction of food surpluses in the consumer supply chain. It promotes

the distribution of recovered food through public awareness events

CS-10 A non-profit organisation that deals with the redevelopment of the territory and social inclusion. Produces food, goods and tools from

agriculture

Source: Author's elaboration.

F IGURE 1 Overview of research. Source: Author's elaboration
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principles and factors contribute to value optimisation. The analysis of

results summarised in the concept table (Table A1) shows the attitude

of the companies in adopting CE principles to implement sustainable

practices related to waste management, seen under various aspects,

from the reduction of packaging in use to waste optimisation, in par-

ticular on its environmental and social value. Organisations engage in

various activities to promote a culture related to sustainability at all

levels of the society around them (citizens, students and supply chain

actors) and include people with various problems (social, economic

and health).

This first consideration reflects the literature on the Italian SME

(Mura et al., 2020), where companies show interest in the economic

and environmental benefits and obtaining social value achieved

through new practices. It is possible to detect the contribution to

value optimisation within two scenarios characterised by an alterna-

tive consumption model for the customer and the companies.

4.1 | First scenario

The first scenario discussed is a consumption model (CM) focusing on

the customer. Consequently, practices are oriented to promote new

behaviours and awareness, educating the final consumer on a quality

and sustainability-oriented approach. In turn, the consumer must be

involved in adopting new consumption practices. For example, compa-

nies are pushing for a reduction in the amount of packaging used,

introducing new sales and purchasing solutions, making them more

sustainable in terms of the environmental impact generated and more

competitive by reducing costs throughout the supply chain. This leads

to a shortening of the supply chain, influenced not only by the com-

pany's environmental policies but by more active collaboration

between supplier and customer and aimed at offering a product with

more distinctive characteristics than competitors (Murfield &

Tate, 2017). This leads to a new management strategy that passes

through the association between product quality, in the case of

organic products, and local community involvement. Furthermore,

community involvement aims to create social and cultural value in

addition to environmental value, involving waste prevention and

reduction and economic value through cost reduction in the supply

chain.

This approach is in line with what Murfield and Tate (2017) sug-

gest, where environmental initiatives lead to elements of differentia-

tion and reduce risk in the supply chain. The principle of collaboration

is reflected throughout the value chain. Supply chain collaboration

(SCC) can generate benefits in terms of performance, synergies and

profitability, especially in SMEs (Cao & Zhang, 2011), contributing to

the reduction of food waste (Aschemann-Witzel et al., 2017).

Although innovation is considered an enabling factor for adopting

a CE model, as previously reported by Ranta et al. (2019), in the cases

analysed, this takes on a purely symbolic value when referring to the

product (low capacity to innovate the performance of a product). On

the contrary, when aimed at service management, innovation is

reflected in the need to adopt new business models supported by the

principle of collaboration. In addition, innovation in the supply chain

with new products and services is ‘pulled’ by the customer (Flint

et al., 2005). Supply chain learning positively impacts integration, per-

formance, relationships and innovation (Flint et al., 2008).

In this first scenario, value optimisation results from the intercon-

nection of practices aimed at building frameworks. This is achieved

through the consumer's willingness to change their behaviour, driven

by the community to interact and influence the entire value chain so

that the new business model gains acceptance and is strengthened as

a means to generate new value (Figure 2).

4.2 | Second scenario

The second scenario refers to the production model, consisting of two

dimensions. The first is an alternative business model, focusing on the

second raw materials (SRM), and the second is the adoption of the

PSS approach.

In the first dimension, companies activate a supply system for

waste exchange and management. However, there are low levels of

innovation, showing how available technologies and techniques can

be used to activate a process of value optimisation both for the trans-

port phase for the procurement of second raw materials and for the

internal production phase, which contributes to shortening the supply

chain. This is the situation proposed by Case 5, where innovative

recovery systems are activated through cargo bikes or integrated ser-

vices in companies that allow the reduction of internal waste proces-

sing (Cases 4 and 6). Also, through an internal waste recovery process

and its valorisation as a secondary raw material, benefits are gener-

ated in terms of costs regarding disposal chain management and

administrative simplification through overcoming the bureaucratic

constraints related to waste treatment, in this case, non-hazardous

special waste, with a gain from the sale of a valued waste (Freitas &

Magrini, 2017; Pal, 2017).

Furthermore, systemic thinking is the principle that most charac-

terises this dimension. The holistic approach to understanding the sys-

tem's complexity is indispensable to activating value optimisation and

switching to a circular model. Instrumental to this purpose is the prin-

ciple of collaboration, where the involvement of the local community

is fundamental to finding possible reuse of waste through high valori-

sation (Poponi et al., 2020). In addition, an open-loop system charac-

terises the context in which companies operate with interconnection

with other sectors for waste recovery and valorisation in other prod-

uct categories.

In the second dimension, the optimisation value is pursued

through the life cycle extension. The company's proposed solution

(e.g. Case 7) is a product loan for use and supply. Companies are

incentivised to ensure their technology but with a high degree of col-

laboration with the value chain actor. Companies integrate the closed

loop into a reverse logistic system (Liu et al., 2014). Also, collaboration

and relationships in the value chain ensure an exemplary implementa-

tion of the reverse supply chain (Östlin et al., 2009). Moreover, the

manufacturer is in charge of product management, maintenance,
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reconditioning and product recall (exhausted), according to the

approach described by Jayaraman et al. (2003). The manufacturer also

offers product customisation according to specific business needs.

This contributes to value co-creation (Liu et al., 2014) in promoting

and making users aware of product quality and sustainability. For

example, in Case 7, influencers are used to promote the biological,

nutritional characteristics and environmental of the product through

plastic-free campaigns.

The principles underlying optimisation can be traced back to sys-

tems thinking, which, in this case, enables the implementation of sus-

tainable development policies aimed at reducing packaging, transport

costs and related environmental impact, supported by the collabora-

tion principle that supports sustainable collaborative consumption.

4.3 | Triple bottom dimension

Adopting the principles and factors of the CE can further help in ana-

lysing how the value generated and optimised is reflected in the eco-

nomic, social and environmental dimensions, as described below in

the triple bottom line approach.

4.3.1 | Economic

At an economic level, value optimisation has generated benefits of

reduced cost (purchasing and management), increased revenues due

to the valorisation and redevelopment of assets and the creation of

new revenues supported by the development of a local economy.

Through waste management and implementing a waste management

culture, companies have eliminated disposal costs and benefited from

the processed product (natural soil improver). Innovation in practices

(sustainable agriculture, aquaponics and unpackaged products), busi-

ness models (PSS) and waste management of local waste and food

surplus has reduced purchase costs of raw materials, machinery and

packaging, ensuring more significant resource independence. Using an

innovative model, such as PSS, should not only improve financial per-

formance but also minimise the environmental impact of resource

consumption by closing material cycles (Mont, 2002). Further, the

redevelopment of land and building assets has led to the generation

of new income, driven by a focus on the territory and social inclusion,

which has allowed the creation of new jobs. The use of SSC has guar-

anteed the development of a local economy with the creation of eco-

nomic well-being in the area.

4.3.2 | Environmental

At the environmental level, the optimisation of value has generated

benefits in terms of waste prevention and reduction of packaging and

food waste, land productivity, biodiversity, reduced consumption of

soil, water and energy resources and sustainable production through

the elimination of chemical products. Companies have limited and

prevented waste generation by reducing the related negative external

factors by applying alternative consumption methods, such as unpack-

aged products and food recovery. The management and exploitation

of waste by creating a natural soil improver has generated more pro-

ductive fertile soil and avoided the use of chemicals. Applying a new

F IGURE 2 Conceptual model of value optimisation in agri-food circular sector. Source: Authors elaboration
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way of consuming, like food recovery, and innovative practices like

those mentioned above have reduced resource consumption and raw

materials. Reduced energy consumption has also been achieved by

applying sustainable transport models (bikes) and reduced transport

(local transport). By exploiting local resources and using urban mining

logic, companies have ensured sustainable development of land,

integrating economic growth and environmental well-being. Finally,

the redevelopment of land and real estate assets has allowed the

improvement of abandoned land through efficient soil resource

management, which has also been enhanced through innovative

production models, such as aquaponics, vertical agriculture and

hydroponics.

4.3.3 | Social

At the social level, value optimisation has generated benefits in

creating and promoting a culture of sustainability, quality and inno-

vation. Furthermore, it has contributed to job creation, social

inclusion, training so good practices can be adopted, and the area's

liveability. Creating a culture of sustainability and quality is linked to

adopting an alternative consumption model, including unpackaged

products, 0 km food and organic food, that trains consumers to

consume more consciously. It also promotes good practices to the

actors in the supply chain, such as innovation, sustainability and

green purchasing. The generation of a more aware community is also

guaranteed by the promotion of training courses in waste manage-

ment, organic products and packaging reduction addressed to

consumers and other actors in the supply chain (e.g. Case 5). This

social value is closely linked to the attention companies in the area

pay to the community with which they interact. This attention is also

manifested through the redevelopment of land and real estate assets

that ensures greater liveability of the areas in question. Additionally,

the social value generated is manifested through practices like food

recovery that guarantee the continued fight against hunger and busi-

ness models that guarantee social inclusion and the generation of a

new workforce.

4.4 | Dimension for value optimisation

From the analysis of the integration of the CE principles and actions

under the triple bottom line perspective, three dimensions can be

identified to answer the research questions, namely, SSC, WSCM and

I-PPS. These dimensions highlight how value optimisation is reflected

in the areas of sustainability within the supply chain.

On an economic level, the SSC has ensured the development of

the local economy, with an increase in revenue for local companies.

Cases 1 and 3 show a relationship between the supplying and selling

enterprises (buyer–supplier relationship) where relationships promote

the growth of both types of companies. Promoting local, organic and

sustainable products ensures risk reduction, strategic purchasing, dif-

ferentiation and competitiveness (Murfield & Tate, 2017). At the

environmental level, the SSC allows a reduction in emissions related

to the transport of goods and an increase in land quality due to the

sustainable management of resources. On a social level, it has allowed

the building of a community that promotes a culture of sustainability

and quality, with respect for the land territory and responsible for pro-

duction and consumption.

The collaboration principle and the sharing factor enable the inte-

gration of consumption tools (e.g. Cases 1 and 3, as box, bag or crock-

ery) and resources linked to reducing food waste (e.g. Cases 9 and 2).

It further encourages the generation of local purchasing groups that

contribute to the construction and strengthening of the SSC. Addi-

tional elements not covered by the standard are related to the reduce

principle (MacArthur, 2013), which in this case acts mainly on reduc-

ing the packaging and its generated impact. An additional factor not

classified by BS 8001 but found in this analysis is quality in association

with organic products or production. Quality is presented as an ele-

ment that describes the distinctiveness of the production and is a cen-

tral factor characterising the supply chain.

The WSCM focuses on the valorisation of waste. An integrated

supply chain, supported by collaborative actions between supplier and

buyer, becomes essential to value optimisation and express the poten-

tial of CE. However, it is the collaboration and the local system that

wins the challenge to close the cycle of the products at the end of life,

overcoming the complexities generated in SCM in a circular perspec-

tive (Östlin et al., 2009). The relationship is direct with no broker, and

there is a perfect integration before the waste is disposed of through

the traditional channels. This integration ensures a reduced transac-

tion cost attributable to the broker (Kalverkamp, 2018), a relationship

in which many benefits can be generated, for example, economies of

scale with the suppliers, supply chain transparency and delivery time

reduction (Herrmann & Hodgson, 2001).

A locally scalable model has been created, giving innovative start-

ups a chance to emerge. This is reflected at an environmental level in

the reduction of waste downstream in the value chain (urban mining

and waste resources) and the use of virgin raw materials. On a social

level, they have triggered accountability mechanisms of the chain

actors and created a waste management culture within companies

where waste has value.

Furthermore, the systemic thinking principle contributes to

adopting or constructing sustainability policies within organisations

through a holistic approach. This is supported by the principle of col-

laboration and the flow of waste. This has allowed the activation of a

system of interchange or reuse of the second raw materials and the

finished product supply through a complete logistic structure.

Finally, the use of services integrated into the PSS approach has

made it possible to increase the catchment area of technology,

enhancing it economically and reducing costs. This approach reduces

negative externalities linked to the sale of products, such as factors

relating to transport, energy consumption, raw materials and waste

production at the end of life. This motivates organisations to ‘optimise

the value of a resource for a single customer’ (Ranta et al., 2019). At

the social level, the responsibility of the actors along the supply chain

has been emphasised through the promotion of sustainable purchases
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and Green Public Procurement (GPP) of reconditioned products. From

this logic, systems thinking and collaboration principles affect value

optimisation. The integration of a reserve logistic SCC into PSS

enables the manufacturer (Case 7) to generate value in the triple bot-

tom line dimensions, according to Liu et al. (2014). Through an over-

view, we see the promotion of collaborative consumption of products

and services, ensuring reconditioning and sharing factors to extend

the product life cycle. Overall, the analysis shows how companies

share the principle of collaboration in generating and optimising value.

In particular, a collaborative network is vital to improving circularity in

a company, where information flow and material standards ensure

teamwork (Ripanti & Tjahjono, 2019).

5 | CONCLUSION

This study aimed to analyse how CE principles and factors contribute

to value optimisation within the supply chain, highlighting how it is

reflected in the economic, environmental and social issues. Starting

with a literature review, a multiple-case analysis was conducted on

10 circular companies in the agri-food sector. The results show that,

in the face of low investments and a low level of technology, it is pos-

sible to bring companies closer to the CE approach by focusing on

specific priorities. Furthermore, the study highlighted three critical

guidelines or dimensions within which optimisation of value takes

place: SSC, WSCM and I-PPS. Principles and key factors become guid-

ing elements to prevent companies from getting lost in pursuing out-

of-context objectives or actions (Pauliuk, 2018).

Based on the analysed principles, collaboration is vital to start a

path of optimisation. It is also linked to the strengthening of sharing

factors, particularly building community, as a driver of a sustainable

and inclusive system. In the first dimension, namely, SSC, this is sup-

ported by the additional reduce principle (MacArthur, 2013) that inter-

venes in packaging, optimising its use and raising consumer

awareness. Furthermore, quality is the defining factor of the entire

supply chain associated with organic products. In the second dimen-

sion, namely, WSCM, the vision expressed by the systems thinking

principle allows holistic sustainability policies to be adopted within

organisations. Finally, the main factor for value optimisation is reuse,

conveyed through activating the flow of waste for both the second

raw material and the finished product.

Companies have thus gained more influence on land territory,

promoting sustainable and quality production and consumption

models. Furthermore, the adoption of SSC has allowed the creation

and marketing of quality and eco-sustainable products and stimulated

a new demand in the area for products and services that respect these

principles. Therefore, in addition to contributing to the development

of the local economy from a sustainable perspective, the community

manages to create a culture of sustainability in the local population,

involving both actors in the supply chain and consumers, generating

awareness and belonging.

Finally, through an integration of services, it is possible to push

the PSS approach towards optimising value for a single customer.

Here, the organisation's responsibilities are, first and foremost, the

promotion of sustainable purchases (GPP) of refurbished products,

contributing to extending their product life cycle, increasing their level

of circularity and generating value co-creation.

5.1 | Implication and limits of the analysis

This paper contributes to the debate in the literature on value optimi-

sation and the application of CE principles and factors. By identifying

the causal configuration at the economic, social and environmental

levels, models can be created to address value optimisation. Further-

more, it represents a tool to outline the implications that may arise

from applying the CE, considering the ability to influence develop-

ment policies. Also, this study contributes at different levels to apply-

ing CE principles in companies, taking factors proposed by BS 8001 as

a reference and highlighting how they contribute to value

optimisation.

5.1.1 | Implication at research level

The results suggest implications at the research level, and it is

necessary to deepen the study on adopting value optimisation in

the CE in the agri-food sector. The scenarios proposed identifies

the primary factors that affect value creation considering the

consumption and production model. However, considering enabling

factors, both are based on the need to intervene in a culture of

CE. Much remains to be investigated regarding how to apply the

tools to measure value optimisation. In the literature, few studies

define metrics to connect the factors that affect the value optimi-

sation models to measuring (e.g. Linder et al., 2017). In this regard,

this study recommends developing and validating new indicators to

measure the value. Considering the factors and principles outlined

here, the new indicators can lead to the definition of new tools to

measure the CE value in the considered sector. Therefore, in line

with the recommendation of the EU Commission, indicators in the

first phase of the CE action plan should have the character of

simplicity and applicability for the business system (Poponi

et al., 2022). This would help to quantify the value derived from

switching towards CE.

In particular, a standard indicator of the considered scenarios may

concern the measurement of the community influence in relation to

the economic, social and environmental context. The relationship

between community and agri-food is highlighted by several authors,

especially in the community-supported agriculture model. Balázs et al.

(2016) define it as an ‘alternative vision on the future of food, which

implies lifestyle changes, food activism, experimenting, as well as redi-

rection of food research to sustainable forms of food supply’. It can
also be considered a ‘future transition to sustainability’ (Bloemmen

et al., 2015; Nost, 2014). Developing a specific indicator supporting

those proposed in the literature would allow defining more precisely

the framework within which circular companies contribute to value
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optimisation by classifying the level of influence and/or conditioning

that the community exerts on the organisation's choices (Poponi,

Mosconi, et al., 2019) or consumption choices.

5.1.2 | Implication for practice

At the managerial level, the study increases knowledge on the topic

and suggests important factors companies can invest in to receive a

return in value from CE, paying particular attention to the role of the

consumer and the community as a driver of change. Moreover, the

study suggests developing new entrepreneurial strategies to address

the CE practices in the agri-food sector at the process or consumption

level.

For the CM, the activation of SSC for distribution and

consumption acts as a stimulus for the active involvement of the local

community. In the first scenario, improving the quality of innovative

services and introducing sustainable packaging, such as new materials

or acting through a drastic reduction, can stimulate the consumer's

purchasing behaviour towards the CE. In the second scenario, the

value optimisation implies interventions in the production model,

stimulating the reuse of waste or activating industrial symbiosis

for the ‘high valorisation of waste’ (Poponi, Colantoni, et al., 2019).
SRM dimension suggests that companies activate a waste recovery

and management chain through actions in low level but with

cost-effective innovations. However, even in this dimension,

companies must invest in the collaboration and involvement of

the local community (Atanasovska et al., 2022) to enhance waste

from an SSC perspective (Kiss et al., 2019). This entails a further

integration with the PSS approach, which assumes product life

cycle extension and the activation of consolidated networks in the

value chain to obtain value optimisation through economic

and environmental benefits (Chierici & Copani, 2016; Widmer

et al., 2018) together with an improvement of social aspects (Ebikake

et al., 2018).

5.1.3 | Implication for policymakers

For the policymaker, the study highlights implications regarding CE

application and the ability to influence the development of the new

regional policies, including S3. In addition, the study stimulates the

adoption of measurement models for the agri-food specialisation

areas in the region considered. As emerged above, value optimisation

implies the need to encourage new forms of collaboration between

companies. The public policy represents the stimulus factors for

adopting the systems thinking principle, which can activate inter-

organisational cooperation by introducing financial/fiscal or regulatory

stimuli (Ruggieri et al., 2016), particularly with cascade systems capa-

ble of self-regulating and self-feeding. Furthermore, this study can be

used as a reference point to extend the observation to contexts that

are different from agri-food and intend to orient their evaluations on

the benefits obtained by applying CE principles and factors. Finally,

future research aims to understand a quantitative dimension of value

optimisation, starting from the cut-off point, where companies switch

from a linear to a circular approach.
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