
Circular Economy and Sustainability (2021) 3:873–893

FULL PAPER

Co-creating a Vision and Roadmap for Circular Economy
in the Food and Beverages Packaging Sector

Rita Lopes1 & Rui Santos1 & Nuno Videira1 & Paula Antunes1

Received: 13 December 2020 /Accepted: 30 March 2021 /
# The Author(s), under exclusive licence to Springer Nature Switzerland AG 2021

Abstract
This paper describes a collaborative process engaging key stakeholders to co-create a shared
vision for 2035 and a roadmap for action to support a circular economy transition in the
packaging of the food and beverages sector in Portugal. Although the need to engage
stakeholders is widely acknowledged, few collaborative initiatives can be found in the
literature for scoping and visioning of circular economy strategies. Three main stages are
broadly proposed to conduct a participatory scoping and visioning process, including the
conduction of exploratory interviews and a collaborative visioning workshop supported by
desk-based research. Engaging agents from across the value chain and from critical knowledge
fields allowed to create a common understanding of major challenges, opportunities, and key
circular strategies to implement towards a desired vision of the future. Fivemain areas of action
were identified: innovation and research, new business models; eco-design; marketing and
communication; and regulation and incentives. This work allowed to draw useful lessons for
the sector: (i) there is a great potential of circularity in the food and beverages packaging sector;
(ii) the engaged stakeholders have the will to continue collaborating. Regarding the proposed
process: (i) a process of this nature allows the co-creation of a shared vision and the definition
of a roadmap to achieve it and (ii) engaging stakeholders from all the value chain in structured
discussions and collaborative exercises may contribute to promote social learning and knowl-
edge co-creation. Some limitations can be pointed out; an important one is the dependency on
stakeholders’ engagement, which could bring additional challenges when implementing a
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process of this nature. Although the process can be applied in different contexts and sectors, the
obtained results are specific for this sector in the Portuguese context.

Keywords Circular economy . Food& beverages packaging . Co-creation . Stakeholder
engagement . Roadmap for action

Introduction

Circular economy (CE) has been gaining attention in recent years both in research and policy
arenas [1] with several authors conducting reviews on the topic [2–6], proposing new
frameworks [7, 8] and indicators [9, 10], and trying to understand how to pass from theory
to implementation [11]. Ensuring sustainable consumption and production patterns is one of
the seventeen Sustainable Development Goals established in 2015 by the UN. The 12th goal
aims to foster resource and energy efficiency while allowing access to basic services, green
and decent jobs, and quality of life for everyone [12]. At the European policy level, several
initiatives have emerged to accelerate the transition towards circularity. The European Com-
mission recently adopted the CE Package [13] and a New Action Plan for CE as one of the
main building blocks of the European Green Deal [14]. These policies have also been steering
CE initiatives and studies at the national level, with examples from countries such as Scotland
[15], UK [16], Netherlands [17], Austria [18], or Finland [19].

In the Portuguese context, the National Action Plan for Circular Economy [20] was adopted in
2017, where agroindustry and consumer goods were identified as key sectors to leverage the
desired transition. However, no concrete milestones are identified during the lifetime of the plan.

Despite all these efforts and recent initiatives, there is still a long way to go. According to the
EllenMacArthur Foundation – EMF [21], the economy is seemingly locked into a system in which
production, regulations, and the way people behave favour a linear production and consumption
model. To induce a shift to circular models, it is essential to decrease resource use, degradation, and
pollution along the whole product/service lifecycle, involving different stakeholders, such as
policymakers, researchers, business, consumers, retailers, among others [12].

Packaging and food and beverages sectors fall within the fast-moving consumer goods, one
of the most important target areas for accelerating a CE transition. Their importance relies
mainly on the large volumes of packaging resulting from a high frequency of distributed
purchases massively and at a large scale. While most of these goods have low prices and a
short lifetime, they represent a high material throughput volume.

Food has been gaining high attention in different arenas, namely due to the impacts of food
waste. About a third of the world’s food is never eaten, which means a waste of land and
resources, with associated greenhouse gas emissions [22]. In developed countries, losses occur
mainly at the retail and consumer stages of supply chains [23], where packaging plays an
important role. According to [24], 207 million tons of packaging are bought globally, with a
value of USD 384 billion each year [21]. In the beverages sector, the packaging is necessary to
deliver the product to consumers [7], where most one-way packaging is discarded after use,
entering the waste stream very quickly. On average, a citizen from the OECD consumes
800 kg per year of food and beverages and 120 kg of packaging [21]. In 2017, packaging
waste in Europe was the highest ever—173 kg per inhabitant [14]. About 23 million tons per
year of plastic packages are produced in Europe, with some sources pointing to 92 million tons
expected in 2050, including single-use food packaging [25]. In 2016, 39.9% of the European
plastics demand was used for packaging [26]. Since these products have relatively low prices,

874



Circular Economy and Sustainability (2021) 3:873–893

the incentives for the recovery of packaging materials are weak. Additionally, their higher
dispersion and short life period also increase the complexity of designing CE strategies [21].

The acknowledgement of the packaging and food and beverages sectors’ role in support of
circularity transitions is emerging in CE debates (e.g. [7, 19]). For instance, some initiatives
have addressed different reuse models in both traditional and online retail: (a) refill at home;
(b) refill on the go; (c) return from home; and (d) return on the go [27]. Other examples include
valuing by-products from wine production, waste reduction in the distribution sector, or
developing new business models [28]. The policy relevance of both sectors is also demon-
strated in the new EU Circular Economy Action Plan [14] and, in a national context, such as in
the Portuguese Circular Action Plan [29]. Packaging plays a crucial role in the conservation of
food and beverages [30], which represents an additional challenge when developing circular
solutions. This points to the need for integrated analyses of both sectors.

The literature also shows a gap in a reference framework for scoping relevant issues and
outlining future pathways for circularity strategies. The design of such a transition requires a
systemic approach and cooperation among actors operating in the supply chain, from producers to
final consumers [12, 24, 27]. The engagement of stakeholders then becomes a critical element of
the process of developing successful CE strategies. However, few collaborative initiatives can be
found in the literature for scoping and visioning of CE strategies.Whicher et al. [15] developed an
action plan for CE in Scotland through a co-development process with interviews, workshops, and
peer review with key stakeholders. They have concluded that the collaborative approach allowed
a transparent and inclusive process to develop a shared action plan towards CE. In another
example, Mendonza [31] developed a framework integrating backcasting and eco-design for the
CE to ensure that businesses could implement CE requirements more effectively, testing it in a
pilot workshop. Besides agents from the value chain, other sources of knowledge may be brought
into the process, such as innovation and new business models, highlighted as one of the trigger
points for this transformation. Jesus et al. [3] reviewed the role of eco-innovation in the transition
to a CE, concluding that CE is dependent on generalised and vast eco-innovation that should be
strong in technology at the service level and involving service innovations and new business
models. According to [32], sustainable business models can serve as a vehicle to coordinate
technological and social innovation with systems-level sustainability.

Within this context, a study supported by the entity responsible for managing the flows of
packages wastes in Portugal, Sociedade Ponto Verde (SPV), was conducted to address the gaps
mentioned above. This paper aims to answer the question: how to scope the potential for a CE in
packaging food and beverages while co-creating a roadmap for action in a participatory way? To
address this question, a collaborative process was developed, engaging key stakeholders in Portugal
to (i) identify the most promising opportunities and the main challenges; (ii) develop a shared vision
for the future for the Food & Beverages Packaging sector; and (iii) outline a set of measures and
policy instruments to achieve the vision and future actions. The paper explores the potential of
engaging different stakeholders from the production, to consumption andwastemanagement stages,
including the management of material flows, in defining a shared vision portraying how to develop
the pathway towards the desired future.We argue that a collaborative approach, combining different
participatory methods, allows a more comprehensive integration of perceptions and values, which
will positively affect the implementation of circular strategies contributing to the transition.

The paper will proceed as follows. The “Methods” section describes the methods to conduct
a collaborative process to increase the circularity in the packaging of the food and beverages
sector. The “Results and Discussion” section presents and discusses the main results of the
study. The “Conclusions” section concludes with leading lessons and future developments.
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Methods

Three main stages are broadly proposed to conduct a participatory scoping and visioning process
supporting CE strategies. First, a diagnosis of the current situation for identifying opportunities
and challenges and selecting key sectors for CE promotion. Second, developing a collaborative
process to co-create a shared vision of the future that is conducive to a CE model for the selected
key sector. Third, the production of a roadmap with concrete measures and actions to implement
in the future to achieve the co-created vision. In all three stages, the engagement of critical agents
is potentiated through participatorymethods, as depicted in Fig. 1. The description ofmethods and
tools deployed in each stage of the proposed approach is detailed in the following sections,
illustrated with the packaging of food and beverages case study developed in Portugal.

Scoping Stage

The process started with a literature review and data collection to establish the current state of
the art in international CE practices, as well as in the implementation of circular initiatives in
Portugal. Relevant circular economy examples were identified from the eco.nomia database1, a
Portuguese circular economy portal. After that, the different cases were selected and organized
according to their activity sector. A relatively lower number of case studies in the food and
beverages packaging sector corroborated the initial assertion that this was a sector worth of
further investigation.

In parallel, the material and waste flows of the Portuguese economy were characterised and a
set of indicators was established to analyse the circularity potential of different economic activity
sectors. This included a comparison of the waste production and the consumed energy across
different sectors with their role on the economy measured through the gross value added (GVA).
The standout strategies implemented by different sectors for promoting CE included by-products
and waste valorisation, product life cycle extension, eco-design, and adoption of new business
models. These scoping tasks confirmed the relevance of selecting the food and beverage
packaging sector for testing the proposed approach, given its importance in the national context
and in consumers’ day-to-day life, encompassing a promising circularity potential.

The collaborative process was initiated in the scoping stage, beginning with a stakeholder
analysis and the institutional context definition. A detailed stakeholder identification was
performed, which resulted in a preliminary list validated and complemented by SPV, which
also supported the research team by providing participants’ contact data.

Semi-structured exploratory interviews were conducted with sixteen key actors previously
identified from the selected sector’s value chain, including representatives from food and
beverages producers, packaging producers, distribution, and consumers (Table 1).

Several questions guided the interviews, aiming to capture stakeholders’ perceptions,
identify opportunities, barriers, and potential pathways for an increase in this sector’s circu-
larity in Portugal, as presented in Table 2.

Visioning Stage

In the interviews, participants revealed their individual, short-term vision for the sector.
Subsequently, a collaborative workshop was organised to co-create a shared long-term vision,

1 https://eco.nomia.pt
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engaging twenty-nine participants from the fields of packaging and food and beverages in
Portugal, covering the value chain. Additionally, based on the interviewees’ suggestions,
experts from the fields of regulation and incentives, research and innovation, new business
models, eco-design, and communication and marketing were also engaged, as presented in
Table 1.

The process integrated visioning and backcasting exercises, inspired by the world
café method, a method for stakeholder engagement that promotes the co-production of

Fig. 1 Stages of the collaborative process for scoping, visioning, and co-creating a CE roadmap

Table 1 Number of stakeholders engaged in the collaborative process, per point of the value chain

Public
administration

Research Business Civil society
/associations

Number of
participants

Interviews—Scoping and Visioning stage
Food and beverages production x x x 9
Packaging production x 2
Distribution x x 4
Consumers x 1
Waste management flows 0*

Workshop—Scoping, visioning, and road-mapping stages
Food and beverages production x x 3
Packaging production x 3
Distribution x 1
Consumers x 2
Waste management flows x x 10
Others x x x x 10

*Perceptions from the waste management flows group were captured through the meetings with SPV team
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knowledge through collaborative learning [33, 34]. The process aimed to generate and
share ideas, stimulate innovative thinking and explore action possibilities around
concrete issues and questions. Visions of collective and desirable futures may mobi-
lise understandings of the common good and concrete actions, and they often embody
everyday life assumptions [35–37]. Collaborative workshops potentiate space and time
for reflection, a process to exchange experiences and for co-creation of knowledge,
which are fundamental factors when dealing with new and complex issues [38, 39].

The outcomes obtained from the interviews allowed to prepare and support the collabora-
tive workshop. During half a day, participants worked on exercises organised following the
script presented in Table 3. Three collaborative exercises allowed the construction of a shared
Vision for 2035, the definition of opportunities and challenges, and the generation of specific
ideas to achieve the sector’s desired vision. Both results from interviews and workshop also
informed the first stage of scoping.

Road-Mapping Stage

The final stage of the workshop allowed to define a set of measures and policy
instruments for the achievement of the co-created vision and to support the imple-
mentation of the roadmap of future actions. These actions can cause a positive change
in the current state by allowing closing different cycles in the value chain throughout
the different phases: food and beverages and packaging production; distribution,
transportation and logistics; consumption and management of material flows. The
identified measures were grouped in five priority areas, identified by the project team,
and some of them integrated the cross-cutting measures. Basic requirements to support
the actions were also identified.

Table 2 Exploratory interviews script

Topic Questions to explore

Circular economy Awareness of the sector for new Circular Economy models?
Changes in business strategies to provide more services or to adequate the supply to

more circular contexts?
Examples of how the sector has incorporated a circular economy?

Circular economy
strategies

Stage of the value chain where it is easier to implement circular economy strategies in
this sector?

Main barriers to the implementation of circular models in the sector?
Main opportunities in the implementation of circular models by the sector?

Production Who are the main producers, and which are their concerns on circular economy issues?
Are products designed for lasting long?
Are products designed for disassembly?
Are recycled materials incorporated in the production? How? Examples?
Amount and type of raw materials used?
Type of packaging used?
Energy consumption and source?

Waste Type and amount of waste produced?
Valuation of by-products and produced waste?

Transportation How is transportation made?
Synergies Existing synergies along the value chain and sectors, and potential future synergies?
Consumer The role of the consumer in a circular economy?

Specific strategies to the consumer?
Vision for the future Short and long-term vision for a circular economy in the sector?
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Results and Discussion

Scoping Stage—Identification and Analysis of Stakeholders’ Perceptions

Awareness of Circular Economy

The interviews revealed that the main actors from the packaging of food and beverages have
been starting to show awareness of new models that need to be integrated if we want to put in
place a transition towards CE. In the exploratory interviews, different stakeholders were able to
point out circular actions and, in some cases, circular strategies in their business. Actors from
food production are very committed to strategies that avoid waste. Some good examples arose,
such as the development of a fruit puree line, dehydrated fruit products, and the valorisation of
by-products sent to the juice industry.

Despite the evident efforts for waste reduction in the food production sector, CE awareness
is perceived differently. Actors from the canned and dairy products did not show high
awareness regarding circular issues, probably due to their conservative vision. However, they
were able to point out an increase in awareness when compared to ten years ago. The
beverages producers also mentioned a commitment with circular aspects; for example, a
representative from the bottled mineral water sector stated that “the sector has been investing
in the reduction of packages weight (…) in the last years mineral water bottles have suffered a
40% reduction in their weight” (interviewee from a bottled mineral water association).

The packaging sector has been focusing on reducing packages’weight and improving the design
and logistics to allow better storage and transportation. For example, in plastic packages, it was
stated that “our business model removes the transport of empty packages from the market. All the
production line is placed close to the filling line. This means reducing about 30% to 40% of
environmental impacts (interviewee from a plastic packages company). The segment of glass
packages considers itself very circular; it was mentioned that “this sector is by itself circular (…)
glass is totally circular in terms of materials” (interviewee from a glass packaging association).

The service of renting boxes for transportation of products with large volumes was referred
to as being the most promising to promote an increase in transportation efficiency (e.g. about
60% cost reduction in packaging for fruit and vegetable transportation).

The most referred actions from different businesses were renewable energy (e.g. solar PV
installation) to reduce energy costs. The distribution sector is mostly concerned with
implementing measures to avoid food waste and packaging reduction, with increasing invest-
ment in last years to reduce food waste and promote consumer awareness through several
campaigns and development of new products and services.

Perceived Opportunities and Challenges

When asked about the most important benefits of a transition to a CE, most interviewees
identified positive effects, such as environmental improvements, cost reduction, and less
waste. The associated costs of specific measures, lack of regulation and incentives, consumers’
convenience, marketing department misalignment, and lack of communication within the
value chain and within sectors were some examples of the challenges mentioned during the
interviews. The identified opportunities and benefits were more generic when compared to
challenges, which were more specific. This may indicate that participants already experience
more obstacles/challenges in practice.
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During the collaborative workshop, participants discussed again these topics in the group
activities conducted in the second task (Table 3). Table 4 summarises the opportunities and
challenges identified by the five workshop groups. The workshop results are aligned with the
interviews’ responses; however, the group discussions allowed us to develop further and
specify those opportunities and challenges.

Table 3 Collaborative workshop script

Tasks Steps and outputs

1st task
Circularity in the packaging of the food and

beverages sector, which vision for 2035?

1.1. Participants are distributed in five different groups along
the value chain:
• Food and beverages production
• Packages production
• Transport, distribution, and logistics
• Food & Beverages consumption
• Material flows management

1.2. Each group appoints a rapporteur that is responsible for
presenting the intermediate outcomes and for synthesising
the group discussions

1.3. Each group develops a desired future vision for its theme
1.4. Rapporteurs present each group’s vision to all

participants, and a first draft version of a shared vision is
integrated. The research team collected the five visions and
the integrated version and produced a version sent for all
the participants for final validation and additional
suggestions. Through this process, we guarantee that all
participants identify with the co-created vision.

2nd task
Which opportunities and challenges associated

with the created vision?

2.1. Participants work in the five groups described in 1.1.
All groups identify opportunities and challenges associated

with the created vision and find out which synergies already
exist and/or may be established with other value chain
sectors and with others.

2.2. Participants exchange groups for validating and
complement the obtained outcomes. The rapporteur stays in
the original group and explains key results from the first
round of discussions.

3rd task
Generating ideas and concrete actions

The third exercise aims to generate concrete ideas to achieve
the created vision. Different groups are defined according to
the following topics (defined based on the outcomes of the
interviews):
• Research and innovation
• communication and marketing
• New business models
• Regulation and incentives
• Eco-design

A brainstorming exercise is conducted in order to identify a
higher number of ideas. After that, participants in each
group select the three more important ones (according to
their perception) to discuss in detail and to present to all.

It is expected that these ideas are defined to be put in practice
in a specific year/time towards the vision in 2035.

4th task
Workshop evaluation and individual perceptions

At the end of the collaborative workshop, all participants are
asked to vote in the most suitable circular strategies for each
sector, according to their perceptions (from very suitable to
relatively suitable to less suitable). An evaluation survey is
also distributed to collect stakeholders’ feedback on the
format and content of the collaborative process.
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The main opportunities identified by the different groups are related to innovation, new
business models, awareness and design. On the other hand, the recognised challenges are also
related to innovation and regulation and incentives, logistics, and consumer behaviour. In
boldface (Table 4), we highlight the challenges common to packaging production, distribution,
transport and logistics, and food and beverage consumption.

The challenge of innovation exists because of a lack of financial and time resources. This
challenge can be overcome with the development of new business models. For this, an
appropriate legal framework with specific incentives should be created, aligned with con-
sumers’ awareness.

Addressing Circular Economy in the Packaging of Food and Beverages

The interviews revealed that the perceived most important measures to promote CE are
“regulation and incentives” (44%), followed by “new business models” (20%), “marketing
and communication” (14%), “eco-design” (14%), and “research and innovation” (8%), as
presented in Table 5. Different measures were identified and then grouped in these five
categories, then explored in the group exercises during the visioning workshop.

These results may indicate a strong need for top-down regulatory measures that will then be
followed by bottom-up initiatives. However, when addressing such a complex topic that calls
for a transition with disruptive approaches, the role of new business models is essential and
was also understood as crucial by these stakeholders.

Perception on Synergies

Synergies are mentioned as one of the main ways to achieve circularity [5]; however, through
the interviews, it became obvious that there is still a lot of work to conduct in this matter. Fifty-
six percent of the interviewees revealed that synergies are inexistent, while 19% pointed that
there is potential to establish them; however, 25% perceived that it is impossible to create
synergies, mainly because of the traditional nature of the sectors and their competitive vision.

Table 5 Identified measures to promote circularity in food and beverages packaging

Measures to promote circularity Attributed importance
in % of responses

Examples of the specific measures

Regulation and incentives 44% Regulation on the % of recycled material
used in packaging

Regulation on the volume of packaging
per volume of product

Taxes and penalties
New business models 20% PAYT system

One-way packaging tank
Recover tank
New strategies for recovery systems

Marketing and communication 14% Consumers’ awareness
Producers’ awareness
Communication within the companies

Eco-design 14% Design out of waste
Removal of recycling inhibitors

Research and innovation 8% Funding for research and innovation
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Fifty-five percent of the synergies that already exist are established between companies within
the same sector, 27% between companies within the same group and only 18% among
different sectors. The majority of the synergies occur through by-products to animal feeding
(Fig. 2).

These results show the importance of creating an environment conducive to collaboration
instead of competition, highlighting to different businesses the gains that can be achieved with
a collaborative model.

Where to Act in the Value Chain and the Role of Consumers

Answers to the question of “in which point of the value chain CE initiatives would be more
effective?” show that all value chain stages were considered important. This means that we
need integrated and also holistic strategies. One of the interviewees from the plastic packaging
production segment highlighted that there are still opportunities to reduce plastic bottles’
weight; however, it is crucial that the transport and distribution actors are aligned with this
trend. The techniques and handling processes of light or less resistant packages need to evolve.
This observation points to the need to involve all nodes of the value chain in developing CE
strategies, as advocated by different stakeholders [40].

Consumers were identified as one of the most crucial actor groups in the chain to apply
specific measures (Fig. 3). Consumers have the potential to decide differently, and there is a
shared responsibility in the Portuguese current legal framework that most consumers are not
aware of: the responsibility to dispose packages into the recycle bin to be recycled. According
to the interview results, there is still a lack of information and consumers’ education, which
brings the need to develop tailored strategies for specific consumer groups. When analysing
these issues, it is essential to look into the consumers’ convenience, one of the most critical
marketing drivers when developing products and sales strategies.

The sector of the food industry that consists of establishments that prepare and serve food
and beverages, called as HORECA channel (Hotels/Restaurants/Catering), was pointed as
crucial due to its role as a direct link to consumers and the decisions they make regarding the
forwarding of organic waste and packages. For this reason, special attention should be given to
this sector in articulation with consumer strategies.

According to the EU CE Action Plan [13], the choices of millions of consumers could be
responsible for potentiating or locking CE. These choices are conditioned by the information
that is available to consumers, the range of prices, and the legal framework.

Fig. 2 Types of existing synergies according to the interviewed stakeholders (the existence of synergies; where
the synergies occur; what type of synergies between different sectors and within the same sector)
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Visioning Stage—Creating a Circular Economy Vision for the Packing of Food
and Beverages

Shared Vision of the Future

According to [36], imagined futures turned into visions may guide public or corporate
policy, which calls for the importance of creating these visions through a collaborative
process. During the individual interviews, we asked participants to share their short
and long-term visions for their organisations regarding the transition to a circular
economy (Table 2). One of the primary outcomes was high difficulty in defining long
term visions/strategies. All the answers were concentrated on specific single actions
for the next years (e.g. “waste reduction”; “package weight reduction”; “by-product
valorisation”; “transportation reduction”).

This motivated the development of a collaborative workshop to co-create a shared vision of
the future, gathering stakeholders from this value chain and fostering their interaction, sharing
of experiences and co-creation of knowledge. Following the script presented in Table 3,
participants at the visioning workshop were asked to build a Vision for 2035. Five groups
were organised according to the position in the value chain: “food and beverages production”,
“food and beverages packaging production”, “transportation, distribution, and logistics”, “food
and beverages consumption”, and “material flows management”. Each group was instructed to
focus on the perspective of each specific stage of the value chain. After the workshop, a final
version of the vision was developed for the whole value chain by integrating the statements
developed by each group. This integrated vision statement was validated by participants after
the workshop (Box 1).

Box 1 Vision for 2035 for the food and beverages packaging sector

“In 2035, the packaging of food and beverages sector is a leader in adopting circular strategies and practices in
Portugal.

The food and beverages production processes are based on industrial symbioses, are transparent and use all the
by-products.

Food and beverage packages have a high percentage of recycled material, guaranteeing great quality standards
and improved recyclability. Packages are designed applying eco-design techniques, maximising the use of
effectiveness and the materials lifetime.

In transport, distribution, and logistics, there are synergies among agents (transport and resources sharing) with
eco-efficiency gains in the entire value chain, potentiated by innovation in the distribution and consumption
systems.

Consumers are effectively informed and aware of choosing more circular products and services, assuming a
conscious use of products and disposing of the waste they produce in a suitable way.

In material flows management, there are adequate waste collection services, and there is the aim to maximise the
added value of recycled materials. No waste is deposited in landfills, giving place to the reuse, recycling and
organic and energy recovery”.

It was a general agreement that the vision is ambitious and needs commitment and
collaboration of all agents to be achieved.

Having in mind the Vision for 2035 and the identified opportunities and challenges,
different working groups were formed to generate concrete ideas in the areas of research
and innovation; new business models; eco-design; marketing and communication; and regu-
lation and incentives (as a result of the areas defined through the outcomes of the exploratory
interviews). The emerging ideas were then transformed into concrete actions to be included in
a roadmap.
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Road Mapping Stage—Co-creating a Roadmap for Action

Outlining the Action Plan

A Roadmap for Action to achieve the vision for 2035 (Fig. 4) was developed based on the
outcomes from the collaborative process. In each thematic area, the proposed actions are
linked to priority value chain points, where effectiveness was perceived to be higher. The
action plan also integrates more holistic activities crosscutting the value chain (represented by
the different icons). No silver bullet will be available for increasing the CE of this sector;
instead, it will be a matter of silver buckshot—a combination of many actions and policies
across the value chain through the integration of several fields of knowledge. Notwithstanding,
some are more suitable for leveraging circularity in this sector in the coming years. This
roadmap supports the development of actions and a way forward to CE implementation in this
sector, as detailed below for each thematic area.

Research and Innovation CE requires a high level of complexity which brings the need to
integrate different sectors and areas of research and, for the novelty it represents, causing
changes at different levels. In that sense, research and innovation emerge as essential at all
levels. The investment in R&D should be a priority for production, waste treatment, and the
intermediate processes that involve several agents. New synergies and ways of collaboration
should be promoted to increase industrial symbioses, which are often identified as one of the
main CE strategies. This was referred to by stakeholders in our study as a current limitation
since very few examples of synergies are in place. R&D may expand the implementation of
such strategies by mapping food production in Portugal and the potential use of food by-
products in other activities. In the packaging sector, greater attention should be given to reduce
the use of raw materials, increase their recyclability, and find new ways of reusing and
increasing their lifetime. In the distribution, transportation, and logistics areas that are key
for connecting demand and supply, new solutions should be found. Despite the cross-cutting

Fig. 3 Where to act in the value chain? Most important stages to implement circular strategies, according to the
interviewed stakeholders
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importance of R&D, it is also evident that tailored lines of research should be pursued in
different sectors.

New Business Models New business models are needed to accommodate CE’s principles,
presenting more efficient solutions, consuming fewer natural resources, and manufacturing
fewer products. The development of this action area should be accomplished throughout the
value chain, from food and beverages and packaging production to distribution, to transpor-
tation and logistics, and ultimately to materials flows management. As mentioned above,
industrial symbioses are a fundamental strategy that may be considered in new business
models, potentiating more cooperation between sectors, for example, through collaborative
platforms and new models in the supply chain and transportation. The new business models
may consider medium-term new lifestyles, digital economy and e-commerce, blockchain, the
green internet, and the 4th industrial revolution. In the short-term, it is possible to find new
models that reward the transition from selling products to offering services, recovery of
materials that are currently sent for disposal, and new business models in the integrated
management system of packaging waste. These would avoid the increase in energy consump-
tion and transportation/mobility needs. The developed roadmap for action shows that new
business models are among the five areas where specific actions influence and could be a
priority in different sectors across the value chain. Moreover, the development of new business
models may be accompanied by a shared vision and working in parallel with other knowledge
areas to avoid potential “perverse” effects, as an increase of greenhouse gas emissions resulting
from the increased mobility demand of goods (e.g. e-commerce).

Eco-design The area of product design and conception is another field that will have a vast
influence on the transition to a CE. Up to 80% of products, environmental impacts are
determined at the design stage [14]. The closure of the different cycles will depend on actions
that are implemented upstream of the value chain, at the origin of the products and the options
found for their foundation and packaging/transport, which will depend mainly on the solutions
developed by the offices and schools of design. Packaging options that incorporate new

Fig. 4. Roadmap for action towards circular economy transition in food and beverages packaging sector
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materials and recycled materials and that are lighter should be developed. Special attention
should be given to the over-packaging of products, and the use of mono-materials in the
production of packaging, in order to enable greater and more efficient recycling. In the same
line, eliminating disposable packaging should be a choice, allowing for more uses, increasing
its useful life. For the results to be enhanced, collaboration between schools and design
departments with logistics and distribution departments must be fostered. As a result, more
efficient solutions can be identified. Incorporating these themes into the syllabus of design
courses will have a positive effect on this transition and new generations of designers.

Marketing and Communication Marketing and communication will be essential, as they
allow a message to be conveyed effectively to all society groups. Marketing and communi-
cation strategies aimed at reducing consumption and changing lifestyles will be one of the
biggest challenges for a CE transition in the packaging of food and beverages. It is, therefore,
necessary that the marketing departments are aligned with the other areas of the same business
so that there is coherence between the product that is developed and how the message is
presented and communicated. Tailored campaigns for different audiences at each stage of the
value chain should be promoted, focusing on the diversity of societal actors, aiming to make
consumers more aware, not forgetting that new consumers that will emerge in the next decade
will think and live differently. Large distribution can be seen as a channel for promoting
communication and awareness, working together with other areas to foster the principles of
circularity in society.

Therefore, this area should be developed with the consumer, including the development of
information campaigns and labelling systems that signal lower negative impacts and higher
performance of products. The HORECA sector should not be overlooked. It is itself a consumer
and has a strong connection to the final consumer and finds new solutions within companies
and associations of food and beverage and packaging producers and distribution channels.

Regulation and Incentives For most social actors, it will be crucial that new and improved
regulations and incentives are implemented so that different organisations can initiate the
process and follow the frontrunners. It is expected that this transition starts with a definition of
the institutional framework for identifying incentives to be implemented and mapping their
impacts. The need to increase the Landfill Tax, the implementation of new Pay-As-You-
Throw (PAYT) schemes in municipalities and the creation of tax benefits (e.g. reductions,
exemptions) directed to more circular companies and products emerged as essential measures
in the roadmap. On the other hand, this stresses the importance of finding specific regulations
and incentives for the HORECA sector due to its dimension in Portugal and its strong
connection to the final consumer, grouping several sectors of producers, distributors, suppliers,
and consumers. Regulations and incentives should be put in practice in close articulation with
the development of the other action areas.

From Plan to Implementation

According to [12], transformation to a CE relies on engaging consumers through awareness-
raising and education on sustainable consumption and lifestyles, providing adequate informa-
tion through standards and labels. Some of the roadmap actions are related to awareness and
engagement and shared responsibility, highlighting the importance of processes where
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consumers and stakeholders are brought together to share perceptions and experiences towards
a shared vision of the future.

Important guidelines to pay attention to when implementing the roadmap are outlined:

i. Since the first stage of this work, the importance of “consumers’ convenience” was
evident. this is present in the majority of current product development and marketing
campaigns. That is a crucial aspect to have in mind when promoting a CE transition;

ii. The central role of marketing departments that most of the time “impose” products to
consumers at the risk of boycotting some sustainability strategies;

iii. The need for food and beverages preservation, to avoid food waste, and the need to find a
balance between the need to reduce packaging and to ensure product conservation;

iv. The pivotal role of the HORECA sector, for the impacts that it generates through the
selection of products offered to final consumers, for the transportation that promotes (e.g.
large number of different brands transported and distributed within cities every day); and
for the role in adequate disposal of organic waste and packages.

The effectiveness of the roadmap implementation also depends on the available information for
monitoring. There is a recognised need to develop specific indicators to assess CE performance
since circularity strategies are at an early stage of development [41, 42]. Some initiatives have
been putting in place suggestions in this regard, such as the dashboard of indicators that were
created to be used with BS8001:2017 from the British Standard [43]. Moraga et al. [44]
highlighted that most of the existing CE indicators do not focus on functions (such as product
sharing), revealing the complexity of this analysis since it depends on consumer behaviour.

The proposed roadmap was discussed with SPV. Some of the actions that are dependent on
this organisation are now in place; most of them related to awareness and communication. SPV
has launched a new iconography for recycling, aiming to better inform consumers on
separation and recycle rules [45]. The Pack4Recycling [46] tool was developed to support
the conception of new packages to design out of waste. A monthly newsletter on Circular
Economy news was also created to inform and communicate at a larger scale. These follow-up
initiatives are aligned with the results obtained in the process, which is a good sign of the
importance of co-creating a shared vision and a roadmap for action.

Process Evaluation

Workshop Evaluation by Participants

At the end of the workshop, participants were asked to fill an evaluation survey on the
workshop’s structure, content, and outcomes. Figure 5 presents the results, showing that
overall, the visioning workshop was well evaluated. The majority of the provided answers
were between agree and totally agree (Fig. 5). Based on these results, it is possible to say that
the visioning workshop accomplished the proposed goals and effectively allowed the co-
creation of a shared vision for the future and support the co-creation of the roadmap.

In addition to the closed questions, participants were asked to mention the main positive
and negative aspects of the workshop. The main positive aspects included “a relaxed moment
that allowed the intervention of all participants”; “a time for collective reflection”; “very
positive confrontation of ideas in a multidisciplinary context”; “share of experiences”; “higher
perception on different perspectives”; “co-development of a vision in a structured way”. The
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negative aspects were mainly regarding the “lack of time for more discussion” and “the outputs
were very broad”.

The survey allowed participants to express their views on novel elements brought by the
collaborative process, as compared to the traditional view on the potential of CE in the food
and beverages packaging sector. The answers suggested that the collaborative workshop
promoted learning. Examples of the referenced new elements are as follows: “understanding
the ideas of other activities”; “understanding that the majority of the participants identify
regulation and incentives as essential”; “packaging restrictions”; “the workshop allowed me
to understand that the system is more complex and integrated that I though”; “ideas towards
the vision in 2035”.

The workshop evaluation allowed to understand the effective importance of engaging
stakeholders from all the value chain in structured discussions and collaborative exercises,
which could promote social learning and knowledge co-creation. To understand the effects of
the process and the roadmap measures, it is essential to monitor and continuously evaluate
follow-up outcomes.

Process Evaluation by the Research Team

Ultimately, the importance of a process of this nature relies on the integration of different
views and sub-sectors from the value chain towards a common circular vision of the future and
the discussion on how to achieve it. The proposed roadmap is tailored for this sector in the
Portuguese context, but it can nevertheless be extrapolated to some extent to other realities. It
resulted from the combination and integration of different knowledge sources, including
desktop research, stakeholders’ views, and the social learning process. In that sense, this
vision and roadmap differ from one built solely through literature since it integrates multiple
perspectives and the learning reached during the process. This process allowed to draw the
following lessons:

There is an excellent potential for circularity in the food and beverages packaging sector.
The engaged stakeholders demonstrated awareness regarding CE and the importance of
adopting circular strategies in this sector. Besides the current challenges, an ambitious vision

Fig. 5 Workshop evaluation by participants (evaluation survey answers between 1—totally disagree, and
5—totally agree)

889



Circular Economy and Sustainability (2021) 3:873–893

for 2035 was co-created and specific actions identified in different areas. An extensive set of
opportunities, both in interviews and collaborative workshops, was recognised, showing room
to implement circular strategies and moving towards a transition to a circular economy in the
food and beverages packaging sector. The role of consumption/consumers throughout the
value chain was identified as crucial in transforming this potential in concrete circular actions.

The engaged stakeholders have the will to continue collaborating. This work has shown the
capacity of a collaborative process to engage multiple stakeholders across the value chain.
Although the number of stakeholders involved could have been higher, according to the stake-
holder analysis, the process allowed the participation of representatives from all the value chain,
with competences to implement some of the roadmap measures. Processes of this nature have the
risk of low participation due to their high demand for stakeholders’ time. In this case, despite
being an exploratory exercise, participants acknowledged the importance of the process, the
sharing of ideas, and the confrontation of viewpoints in a multidisciplinary context (according to
their evaluation answers). These stakeholders have shown availability and will to continue
participating and collaborating in the future. The collaborative approach that was followed has
indicated a vast availability from stakeholders to be and stay involved in this process, which
means that it is fundamental to create conditions to allow collaboration continuity.

A process of this nature allows the co-creation of a shared vision and the definition of a
pathway to achieve it. Engaging stakeholders through the combination of exploratory inter-
views with a collaborative workshop allowed to capture their perceptions and set the ground to
co-create a shared vision of the future for a circular economy in the food and beverages
packaging sector. The interviews revealed a great difficulty from stakeholders in the definition
of long-term visions; this aspect was overcome in the collaborative workshop, where partic-
ipants were able to define a vision for 2035. This shows the importance of combining these
two participatory moments: first capturing individual perceptions and then focusing on group
discussions and learnings. The long-term shared vision allowed to think backwards and define
concrete actions to be implemented to achieve the envisaged future. The sense of ownership
and the contribution to the outcomes and to the solution may foster a more straightforward
implementation of the roadmap by the different stakeholders.

Engaging stakeholders from all the value chain in structured discussions and collaborative
exercises may contribute to promote social learning and knowledge co-creation. Four main
elements support this statement: (i) the positive aspects highlighted by stakeholders in the
evaluation survey, which included, among others, the workshop promoting a time for collec-
tive reflection, with a positive confrontation of ideas allowing participants to have a higher
perception of different perspectives; (ii) the stakeholders’ recognition that the participatory
workshop allowed the identification of new elements; (iii) the co-creation of a vision for 2035
in the workshop, which participants were not able to formulate in the individual interviews;
and (iv) the complementarity between exploratory interviews and collaborative workshop
revealed for example in the identified opportunities and challenges.

Conclusions

This work shed light on how the packaging of food and beverages can pave the way towards
more circular strategies and how to engage the key agents in a collaborative process to co-
design a vision and a roadmap for action to engage agents in the pursuit of circular goals. CE is
a disruptive model that needs structural changes in society and in people’s mental models.

890



Circular Economy and Sustainability (2021) 3:873–893

The collaborative process that combined exploratory interviews with a visioning workshop
was able to structure a set of opportunities and challenges in implementing circular strategies
in the food and beverage packaging sector. This work through the integration of results
allowed the identification of a set of actions to be developed by 2035 to achieve the
constructed vision. Contributions were organised in a Roadmap for Action to support the
way forward based on five priority areas: innovation and research, new business models; eco-
design; marketing and communication; and regulation and incentives.

Workshop participants were asked to evaluate the workshop. Their feedback was very
positive, highlighting the importance of a process of this nature where different stakeholders
can interact, reflect and exchange experiences and knowledge.

Although the positive balance of this process, the results are specific to this sector and to the
Portuguese context, being important to highlight that co-creation processes are deeply dependent
on stakeholders’ involvement, which can represent one of the main limitations of such a process.
In that sense, this work’s primary constraint is associatedwith its dependency on participation and
the capacity to guarantee the engagement of diverse stakeholder groups along the value chain.
Although we invited a broad group of representatives from different stages of the food and
beverages packaging sector’s value chain, the turnout could have been higher. Notwithstanding,
this is always dependent on different reasons, such as agenda constraints and motivation. The fact
that it is a time-consuming process with associated costs could also be seen as a limitation.
Additionally, if these prospective and aspirational exercises are not mandated by a specific
decision-making process or linked to an institutional process could attract less participation.

With this study, a first step was made to start a more extensive discussion on this topic
within this sector and to identify opportunities for action in the short, medium, and long term.
Based on the perceptions of this group of stakeholders, the potential of circularity in the
packaging of food and beverages sector exists, which calls for new initiatives and incentives to
promote the transition to circular models. Additionally, in the near future, it is suggested the
creation of an information system and a set of regulations and financial incentives to develop
the institutional and social framework fostering the implementation of circular strategies for
packaging of food and beverages, as well as procedures to allow a continuous monitoring and
evaluation of measures effectiveness.
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