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Abstract: Alongside production and consumption, bio-waste management is central to the food
systems debate. To achieve sustainable food systems—an essential component of the Sustainable
Development Goals and the world they envision—public authorities must address the shortage of
current bio-waste-management policies and strive towards a new paradigm of bio-waste management,
where environmental justice primarily informs policy design and decision making. In order to achieve
fair environmental policies, particularly in the context of food systems and bio-waste management,
it is essential to understand what drives public policy in these matters. In the present review, we
seek to contribute by closing a gap in the literature by proposing a set of bio-waste-management
drivers in the European context. Moreover, we focus on the “policy and legislation” driver, hoping
to examine its main components and understand both their limitations and the opportunities they
provide. Finally, we explore the role that co-creation can play as a facilitator of a public-governance
paradigm that promotes sustainable development.
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1. Introduction

There is no shortage of solutions for the sustainable management of bio-waste, such
as material recovery by composting or anaerobic digestion, the go-to waste-to-energy
method that transforms bio-waste into biogas, a process from which digestate is also
created (Gadaleta et al. 2021).

Although the methods for the sustainable management of bio-waste—understood
as the “biodegradable garden and park waste, food and kitchen waste from households,
restaurants, caterers and retail premises and comparable waste from food processing
plants” (European Union 2008, Directive 2008/98/EC)—are well known to the scientific
community and practitioners, it largely remains to be understood how to move away from
more traditionally linear methods, such as landfilling and incineration—considered as such
when not matched with energy recovery (Dhanya et al. 2020)—and towards more circular
methods, such as composting and anaerobic digestion. Therefore, understanding which
factors determine the development of bio-waste management systems (Contreras et al.
2010) is increasingly essential. We are dealing with the issue of the drivers of bio-waste
management (Márquez and Rutkowski 2020), the understanding of which will allow us to
act with greater confidence on bio-waste management systems.

The growing prominence of sustainability and sustainable development has drawn
researchers to the theme of waste management and, in particular, to bio-waste management,
the food waste portion of which is understood as an essential component of the construction
of circular food systems (Jurgilevich et al. 2016). As the interest in this topic has grown, so
has the attention given by researchers to the drivers of bio-waste management, as shown
by the multiplication of reviews of waste-management drivers over the last decade and a
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half (Agamuthu et al. 2009; Contreras et al. 2010; Márquez and Rutkowski 2020; Wilson
2007; Zaman 2013).

However, the differences between the drivers of waste management in general and bio-
waste management in particular remain to be explored, with most studies focusing on waste
management generally. Similarly, scientific research is lacking a unitary, comprehensive,
and comparable review of drivers of bio-waste management in the European context.
Hoping to provide a first step in addressing these challenges, this paper also aims to offer to
deepen the understanding of the policy and legislation driver by highlighting co-creation’s
contribution to making bio-waste management systems more circular.

After exploring the centrality of the circular economy in the pursuit of more sustainable
bio-waste management systems, this review addresses the relevance of food and circular
food systems for the pursuit of a more sustainable planet, before shifting its attention to
the bio-waste management component of circular food systems. We then focus our study
on an analysis of the most relevant collections of waste-management drivers suggested
by the literature, based on which we propose a set of bio-waste management drivers in
the European context, seeking to contribute in closing a gap in the literature on the subject.
After then focusing on the policy and legislation driver—examining its main components
with the aim of understanding both their limitations and opportunities—we explore the
role that co-creation can play as a facilitator of a public-governance paradigm that promotes
sustainable development.

2. Circular Economy at the Heart of the Sustainable Development Challenge

Brought forward by the famous study, “The Limits to Growth” (Meadows et al. 1972),
and defined in the Brundtland Report (“Our Common Future”) as the development that
allows the present generations to meet their needs without compromising the ability of fu-
ture generations to meet their own (World Commission on Environment and Development
1987), sustainable development has been part of the global agenda since the Stockholm
Conference in 1972. Today, the discussion of the sustainable development of the planet fo-
cuses on the Sustainable Development Goals (SDGs). As part of the 2030 Agenda, approved
at the United Nations Sustainable Development Summit in 2015 (United Nations General
Assembly 2015), the SDGs offer an ambitious holistic vision (Hickel 2019) of sustainable
development.

Some authors find in the circular economy the answer to the challenges raised by the
SDGs (Belmonte-Ureña et al. 2021; Sachs et al. 2019), which has prompted this concept to
gain increasing prominence in the discussion on sustainable development, particularly in
the context of industry (Uemura Silva et al. 2021; Velenturf et al. 2019) and natural resource
management more broadly (Barros et al. 2020; Ingrao et al. 2018).

Diametrically opposed to the linear economy, based on the abundance of resources
and the unlimited capacity to generate waste (Jurgilevich et al. 2016; Puntillo et al. 2021),
the circular economy is characterized by the return of materials to the previous stages of
natural or manufacturing processes, seeking to extract the greatest utility possible (and,
consequently, the greatest value) from them (Östergren et al. 2014).

In other words, through a tripartite action (Esmaeilian et al. 2018), the circular economy
seeks to slow down, close, and narrow the product cycle (Geissdoerfer et al. 2017), replacing
the linear economy business model (take–make–consume (Ghisellini et al. 2016; Hartley
et al. 2020; Merli et al. 2018) or take–make–consume–dispose (Puntillo et al. 2021) with the
make–use–return model (Ellen MacArthur Foundation 2013), where profit is generated by
the flow of materials over time (Puntillo et al. 2021).

In addition to having found great expression in industry (Uemura Silva et al. 2021;
Velenturf et al. 2019; Winans et al. 2017), the concept of the circular economy is currently
central to natural-resource-management issues (Barros et al. 2020; Ingrao et al. 2018), finding
particular relevance in waste management, and, especially, in the management of bio-waste,
which can be reintroduced into the food-production chain in the form of nutrients, energy,
or even packaging materials (Gaspar et al. 2021).
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The great prominence that the concept of the circular economy finds in natural re-
source management is reflected by the concept of the circular bioeconomy, which has
emerged and gained increasing expression since 2015 (Stegmann et al. 2020). Despite
different perspectives—compiled by Stegmann et al. (2020)—on the relationship between
the concepts of the circular economy, bioeconomy, and circular bioeconomy, a circular
bioeconomy seeks to “minimize the depletion of resources (. . .), prevent the loss of natural
resources (. . .) and stimulate the reuse and recycling of inevitable by-products, losses or
wastes” (Muscat et al. 2021, p. 561), making it easy to understand how the idea of a circular
bioeconomy fits in with the pursuit of more sustainable development.

3. The Role of Bio-Waste Management in Building Circular Food Systems

In the European Union (EU), the Circular Economy Action Plan for a cleaner and more
competitive Europe launched in 2020 (European Commission 2020a) constitutes one of
the main pillars of the European Green Deal. The aim of the Action Plan is to “accelerate
the transition to a regenerative growth model that gives back to the planet more than it
takes”, “reduce its consumption footprint”, and “double its circular material use rate in the
coming decade”. Similarly, Directive 2018/851 of the European Union (2018), amending
Directive 2018/98/EC, establishes in its Article 11 recycling targets, according to which by
2025, a minimum of 55% of municipal waste by weight should be recycled or prepared for
reuse, a target that rises to 60% in 2030 and 65% in 2035 (Directive 2018/851). Regarding
food, the Farm to Fork Strategy for a fair, healthy, and environmentally friendly food
system (European Commission 2020b) states that “The circular bio-based economy is still
a largely untapped potential for farmers and their cooperatives. For example, advanced
bio-refineries that produce bio-fertilizers, protein feed, bioenergy, and bio-chemicals offer
opportunities for the transition to a climate-neutral European economy and the creation of
new jobs in primary production”.

Food constitutes one of the most important sectors of the economy, accounting for
8.3% of jobs and 4.4% of GDP in Europe (Lemaire and Limbourg 2019). As they consume
79% of the food produced annually (FAO 2019), cities are the main driver of food systems
(Calori et al. 2017), thus positioning themselves as an element of the utmost importance for
the discussion on food sustainability.

The debate on food sustainability and cities includes the concept of a circular food
system, understood by Jurgilevich et al. (2016) as one that “implies reducing the amount
of waste generated in the food system, re-use of food, utilization of by-products and food
waste, nutrient recycling, and changes in diet towards more diverse and more efficient food
patterns” (p. 2). Distinguishable from linear food systems by their concern for reducing
emissions and waste at all stages of the food system and by its environmentally responsible
treatment of food waste, circular food systems involve action at three stages: production,
consumption, and waste management (Jurgilevich et al. 2016).

To this end, the scientific community has focused a great deal of effort on the issue of
food waste, defined by the United Nations Environment Programme (UNEP) as food and
the associated inedible parts removed from the human food supply chain (to landfill, con-
trolled combustion, sewer, litter/discards/refuse, co/anaerobic digestion, compost/aerobic
digestion, or land application) in the sectors of manufacturing of food products, food and
grocery retail, food service, and households (UNEP 2021).

This interest can be justified by the data released by UNEP, which indicate annual
food waste of around 931 million tons in 2019 (UNEP 2021), corresponding to the waste of
one-third of all the food produced globally in a year and whose use would feed two billion
people (UNEP 2015). In the European Union, the most recent data indicate food waste of
59 million tons in 2020, corresponding to 131 kg per inhabitant (Eurostat 2023).

Alongside these, the renewal (both in volume and type) of food needs in developing
countries (Lemaire and Limbourg 2019; Porter et al. 2016) places growing pressure on
global food systems, further justifying the SDG concern with production and consumption
(and food waste associated with these stages of the food system), as stated in SDG 12
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(Responsible Consumption and Production) and its target 12.3 (“By 2030, halve per capita
global food waste at the retail and consumer levels and reduce food losses along production
and supply chains, including post-harvest losses”), as well as in target 2.4 (“By 2030, ensure
sustainable food production systems and implement resilient agricultural practices that
increase productivity and production, that help maintain ecosystems, that strengthen
capacity for adaptation to climate change, extreme weather, drought, flooding and other
disasters and that progressively improve land and soil quality”) of SDG 2 (Zero Hunger)
(United Nations General Assembly 2017).

Despite different definitions of food waste—from those that understand food waste as
the edible material that is ultimately wasted from production to consumption (FAO 1981;
Gustavsson et al. 2011; Jurgilevich et al. 2016) to those that also include in their definition
the inedible material that is ultimately wasted (Ladele et al. 2021; Östergren et al. 2014)—
food waste constitutes a much broader set of losses than just the food itself.

The production of food that ends up wasted has significant impacts on the use of natu-
ral resources, fertilizers, and fuels (Krishnan et al. 2020; Sehnem et al. 2021), as well as those
arising from water use—with Lemaire and Limbourg (2019) pointing to an expenditure
of 306 cubic kilometers of water in the production of food that is eventually wasted—and
from greenhouse gas emissions resulting from the landfilling of this food or its treatment in
similarly environmentally inefficient ways (Gokarn and Kuthambalayan 2017; Jurgilevich
et al. 2016; Sehnem et al. 2021). This set of losses, with an estimated economic impact
of USD 490 billion (Esparza et al. 2020), makes food waste equivalent to the third most
polluting country in the world (UNEP 2015).

Notwithstanding the importance of acting on production and consumption (and the
problem of food waste underlying both these phases), it is on the third phase or element of
circular food systems—bio-waste management—that we will focus for the remainder of
this study.

Papargyropoulou et al. (2014) developed a food waste hierarchy and suggested that
action on food waste should be preferred, in the following order: prevention, reuse, recy-
cling, recovery, and finally, disposal. Thus, after efforts to prevent surplus food generation
and food waste generation, the focus of food waste management policy should shift to
the reuse of excess food produced, namely through surplus food distribution (Garrone
et al. 2014). For undistributed food and food rendered inedible, the food waste hierarchy
suggests its conversion into animal feed (Esparza et al. 2020) or its composting.

A succeeding option to composting—and in opposition to the understanding that the
choice of methodology to be used in food waste management should be dependent on an
analysis of the concrete circumstances of the context where the waste is generated (Weidner
et al. 2020)—is recovery, understood as the conversion of food waste material into energy,
namely through anaerobic digestion (Papargyropoulou et al. 2014).

At the tip of the reverse pyramid suggested by Papargyropoulou et al. (2014)—and
with the agreement of the scientific community (Cobo et al. 2018; Greben and Oelofse
2009)—is landfilling. Indeed, while it is possible—and, increasingly, legally required—to
recover gases from landfill decomposition (Dhanya et al. 2020; Pearse et al. 2018), that is still
not the norm, helping to make waste disposal the third largest human source of methane
emissions (Esparza et al. 2020). In addition to occupying large areas and causing unpleasant
odors, the impacts of landfilling are, according to Gao et al. (2017), ten times higher than
those generated by any of the other available treatment methods, making landfilling the
most “linear” solution for managing bio-waste. Nevertheless, landfilling remains the most
popular bio-waste conversion method worldwide, particularly in developing countries
(Feiz et al. 2020).

For Esparza et al. (2020), there is no one-size-fits-all solution for bio-waste manage-
ment. Rather, the choice of how to deal with bio-waste should depend on an analysis of
several factors, such as population density, volume of waste generated, installed collection
practices, expected social acceptance, political–administrative availability for the imple-
mentation of projects, and assimilation capacity of generated products (Weidner and Yang
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2020). Thus, the ideal bio-waste-management policy is one that adapts and chooses the
most appropriate management methods for each reality it faces (Esparza et al. 2020).

4. Bio-Waste Management Drivers
4.1. A Comprehensive Review of Bio-Waste Management Drivers

To improve bio-waste-management policies, it is necessary to understand what pushes
them forward or pulls them back (Márquez and Rutkowski 2020). We are dealing with the
issue of drivers, understood as the “factors that positively (termed facilitators) or negatively
(termed constraints) alter an existing waste management system” (Agamuthu et al. 2009,
p. 625), or, according to Wilson (2007), the “mechanisms or factors that significantly impact
development in (. . .) waste management” (p. 198). In fact, current bio-waste management
systems have no single raison d’être but, rather, result from the impact of several factors,
which vary across space and over time (Contreras et al. 2010).

Although there is not an abundance of literature on the drivers of waste management
(and, in particular, bio-waste management), some authors have, over time and in different
contexts, offered their own reviews of drivers (see Table 1 below), such as Wilson (2007),
who, comparing bio-waste-management policies in developed and developing countries,
highlights the drivers of public health, environmental protection, resource value of waste,
closing the loop, institutional and responsibility issues, and public awareness, or Agamuthu
et al. (2009), who analyze the Asian context and identify four categories of drivers: human,
economic, institutional, and also highlighting the environment as a driver in its own right.

Table 1. Drivers vs. authors’ comparative analysis.

Authors/
Drivers

Public
Health

Environmental
Protection

Resource Value
of Waste/
Economic

Dimension

Institutional
and Repons-

ability
Issues

Public
Awareness Human

Technology
Development/

Scientific
Knowledge

Legal

Agamuthu + + + +
Contreras +/— +/— + +

Márquez &
Rutkowski + + + + +

Wilson + + + + +
Zaman + + +

Labels
+ Directly expressed by the author

+/— Indirectly expressed by the author

Subject of direct analysis in the paper

In turn, Contreras et al. (2010), studying waste management in Yokohama and Boston,
analyze the temporal evolution of four distinct categories of drivers: socio-economic drivers,
regional and international drivers, technology development and institutional drivers, and
legal drivers. Zaman (2013) distinguishes three categories of drivers: social (which he
subdivides into personal behavior, local waste management practice, and consumption
and generation of waste), economic (where he highlights the resource value of waste, the
economic benefit from waste-treatment facilities, and the landfill tax), and environmental
(mentioning both global climate change and environmental movement and awareness).
Finally, Márquez and Rutkowski (2020), in a historical analysis of waste management
in Colombia, suggest the following drivers: public health, decentralization, financial
sustainability, environmental protection, free competition, social control, integrated waste
management, and inclusive recycling.

Despite the variation in the impact of each driver depending on the space and time
under analysis, we believe it is possible to build, based on the literature analyzed, a logical
and comprehensive summary of factors that can positively or negatively influence the
evolution of bio-waste management in the European context. We therefore highlight the
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following drivers: resource value of waste, public health, environmental protection, public
awareness, scientific knowledge, and policy and legislation.

In fact, the first driver of bio-waste management was the resource value of waste
(UNEP 2015), with waste pickers being at the center of the early stages of waste manage-
ment generally (Rodić and Wilson 2017). Under the transition from the idea of “waste
management” to an idea of “resource management” (UNEP 2015), and particularly in the
context of the bio-waste portion of waste, the resource value of waste drivers is completely
different in nature today than it was originally. Furthermore, given their impact on the
choices made surrounding waste management policy, the costs of inaction on waste and
issues related to financing waste management deserve consideration (UNEP 2015).

The second historical driver of waste management (namely bio-waste) was public
health. Although it has since been surpassed as the main driver of waste-management
policies, public health was one of the first and most important facilitators of these policies,
which have evolved with the aim of stopping the spread of diseases in the urban environ-
ment resulting from uncontrolled waste disposal (UNEP 2015). Its relevance as a motivator
for the adoption of new public policies on these issues remains significant in developing
countries (Márquez and Rutkowski 2020), which have not yet overcome these challenges,
and it has not yet been forgotten in developed countries either.

Moreover, among the drivers traditionally highlighted in the literature is environmen-
tal protection. The environmental movement established in the 1960s and 1970s (UNEP
2015) sharpened focus on the growing concern for waste in discussions about the sustain-
ability of the planet. Nevertheless, the idea of environmental protection as a driver of
bio-waste management has been disregarded by authors such as Agamuthu et al. (2009),
for whom environmental protection constitutes a natural consequence of the action of
other drivers. In fact, some authors have pointed out limitations to the analysis of drivers,
highlighting the difficulty of understanding the actual influence of each driver, since they
are interconnected (Zaman 2013), interacting in ways that can contaminate the analysis of
the individual impact of each driver alone (Agamuthu et al. 2009).

Alongside these, we highlight drivers that only more recently have gained prominence.
One example is the public awareness driver. Incredibly important for understanding the
evolution (and future prospects) of bio-waste management, the public awareness driver
can be divided into two components: public acceptance and personal behavior (Esmaeilian
et al. 2018). Although initiatives on sustainable and circular bio-waste management have
multiplied over the last years (Lemaire and Limbourg 2019), there is still a general lack of
public awareness on the subject, which manifests itself both in the weak pressure exerted by
citizens on public authorities and in the lack of sustainable practices of citizens themselves
in bio-waste management (Weidner et al. 2020). Public acceptance and personal behavior
promise to gain renewed importance as the EU pushes towards a brown-bin bio-waste
collection system (Directive 2018/851).

Equally worthy of attention is the driver of scientific knowledge. Among its con-
tributions to the design of new and more sustainable bio-waste management systems, it
should be highlighted that scientific knowledge has contributed to the perfecting of existing
bio-waste management technologies. In addition to the evolution of bio-waste management
systems depending on the ability of scientific knowledge to improve existing methodolo-
gies through technological development, they also depend on the ability of scientific studies
to analyze the efficiency of the different methods available and to propose the most correct
solutions for each context. In this sense, the driver of scientific knowledge can be broken
down into two dimensions: one theoretical, relating to the accumulation and maturation of
the themes studied in the different forums by the literature, and one practical, relating to
the creation of methodologies, instruments, and techniques of bio-waste management, and
therefore more closely associated with an operational (or technical) dimension.

Finally, the policy and legislation driver should be considered. From political debate
are born the legal instruments that seek to concretize the community’s vision on each topic,
and, in this case, on bio-waste management (Lemaire and Limbourg 2019; UNEP 2015). By
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establishing the framework within which action on bio-waste must take place and the rules
to which it must comply, legislation is both the limit and the guide to action on bio-waste
management.

4.2. The “Policy and Legislation” Driver as a Make-or-Break Approach to a More Sustainable
Bio-Waste Management

Legislation constitutes one of the main repositories of the secondary objectives as-
sociated with bio-waste management, such as public health, environmental protection,
or resource value of waste (UNEP 2015), playing an essential role in the evolution of
bio-waste-management policies.

In the European context, the influence of this driver on bio-waste-management policies
is very closely linked to the European institutions, which have been the leading promoters of
innovation in bio-waste management, particularly through the adoption of Directives. The
first steps towards sustainable bio-waste management were made by the Landfill Directive
(Directive 1999/31/EC) (Buratti et al. 2015), which set targets for a reduction in the volume
of bio-waste landfilled and demanded the collection of the gases generated therein. Nine
years later, although not addressing bio-waste in particular, Directive 2008/98/EC (Waste
Framework Directive) established in the European legislative framework fundamental
principles (polluter pays principle)—manifested in “pay-as-you-throw” (Ukkonen and
Sahimaa 2021), “pay-as-you-own” (Messina et al. 2023), and “pay-as-you-differentiate”
(Le Pera et al. 2023) schemes which have been studied and have proposed to encourage
sorting at the household level (Chua and Yau 2022)—and concepts (producer extended
responsibility and waste hierarchy) of current waste management (Taelman et al. 2018).

The next significant step in the field of waste management—and particularly in the
field of bio-waste management—was taken by Directive 2018/851, which, amending the
Waste Framework Directive approved ten years earlier, reinforced the need for Member
States to take measures to reduce waste generation (Directive 2018/851). As it concerns
bio-waste management, Directive 2018/851 highlighted the need to carry out selective
collection of bio-waste, indicating that, to this end, by 31 December 2023, Member States
should ensure the selective collection of bio-waste and its separation from other types of
waste. This measure constitutes, for all intents and purposes, an obligation to implement a
brown-bin system (Weidner et al. 2020).

Although the Waste Framework Directive (and amending Directive 2018/851) are
recognized as being largely responsible for the significant advances recognized in waste
management (and, in particular, bio-waste management) in Europe (Grosso et al. 2010;
Zorpas et al. 2015), there is still much progress to be made in terms of sustainable bio-waste
management. In addition to suggesting, given its specific characteristics, the development
of a separate Directive for bio-waste, shortcomings are attributed to the European Directives
approach to the subject of bio-waste.

Thus, we highlight the criticism of Garske et al. (2020), for whom it seems incompre-
hensible that Directive 2018/851 did not adapt the waste hierarchy of the Waste Framework
Directive to bio-waste, especially when authors such as Papargyropoulou et al. (2014) had
already suggested their own version of a food waste hierarchy. In addition, Garske et al.
(2020) criticize the lack of a “quantified, measurable and thus sanctionable” food-waste-
reduction target (p. 9), despite the fact that the Waste Framework Directive—as amended
by Directive 2018/851—anticipates in its article 9 the possible creation of such a target.

Whereas the European Directives are given the role of determining how Member States
should deal with the collection and treatment of waste, the regions and municipalities
are tasked with deciding how to establish and control the implementation of their waste
management policy (Taelman et al. 2018). It is therefore within the legislative framework
established by these Directives that public entities throughout the European Union must
approve legislation and implement public policies aimed at transitioning to more sustain-
able waste-management systems. In this sense, we highlight in the following section, under
the “policy and legislation” driver, the emerging trend of co-creation, which can offer
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significant contributions to the environmental transition of current bio-waste management
systems.

5. Co-Creation as a Facilitator of Public Governance Which Promotes Sustainable
Development

The magnitude and urgency of environmental problems (Scotford 2021), including
the need to transition to a circular economy, require innovative approaches for fast and
effective results. In the words of the Commission, “The sustainability challenge posed
by key value chains requires urgent, comprehensive and coordinated actions” (European
Commission 2020a).

In the EU, innovation for sustainability has received institutional support since 2015
by the European Research Area and Innovation Committee, and benefits from dedicated
funding such as the Innovation Fund (European Commission, Directorate-General for
Climate Action 2022). Moreover, an innovative process for normative production has
been developed in the context of the so-called better regulation guidelines (European
Commission 2021) and toolbox (European Commission 2023). One of the tools in the
toolbox for better regulation is stakeholder consultation.

However, the participation of different social actors, including citizens, in the decision-
making process in the public sphere is not a disruptive phenomenon. The forms of partici-
pation of multiple societal agents have varied in terms of their scope and intensity (Torfing
and Ansell 2021). For this to continue to occur, it is essential that instruments that enable
and enhance the participation of all parties exist and that they produce robust results from
a coordinated effort based on a common purpose.

With prominence from the mid-1980s, the reforms of New Public Management (NPM)
aimed to increase the involvement of citizens (users of public services), letting them choose
freely among the different service providers, in a perspective in which private management
gained primacy over traditional public management, recognizing at that time the imple-
mentation of different practices, models, and instruments coming from the atmosphere of
private management (Hood 1991). According to this perspective, service users were seen
as customers with heterogeneous needs and demands, and their participation in the design
and delivery of the service was practically nil, an aspect referred to by various authors
(E. Ostrom and Whitaker 1973; V. Ostrom and Ostrom 1971; Parks et al. 1981).

Several of the limitations of NPM have been recognized and debated in the literature,
which has meant that the scientific community has since been attracted to a new, more
innovative trend, that of “co-production”, which is strengthened by growing budget
constraints, new demands from citizens, the search for innovative solutions to complex
problems (Wicked Problems) (Akamani et al. 2016), and the need to restore trust and foster
transparency between voters and elected officials (Torfing and Ansell 2021). Efforts to
promote the active involvement of citizens and other stakeholders in public governance
have been spreading across a wide range of public sectors, insofar as the coordinated
collaboration of different actors (volunteers, community organizations, and a broader
ecosystem of actors) can constructively contribute to the implementation of collaborative-
based public policies. In this sense, co-production has been considered in the construction of
service systems and in the development of innovative solutions for public actors (Osborne
and Strokosch 2013). The focus on the concepts of co-production and co-creation adopted
in the public sector is based on the evolutionary trends in the private sector. The first source
of new ideas on co-production and co-creation in the public sector came from the field of
design. The second source emanates from new thinking about how private companies
interact with their customers (Torfing and Ansell 2021).

In this review, we join the definition of co-creation presented by Torfing et al. (2019)
that embodies “a process through which two or more public and private actors attempt
to solve a shared problem, challenge, or task through a constructive exchange of different
kinds of knowledge, resources, competences, and ideas that enhance the production of
public value in terms of visions, plans, policies, strategies, regulatory frameworks, or
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services, either through a continuous improvement of outputs or outcomes or through
innovative step-changes that transform the understanding of the problem or task at hand
and lead to new ways of solving it” (p. 802).

By defining co-creation—in contrast to co-production as a problem-focused process
aimed at creating new and innovative outcomes that generate public value, it is possible to
perceive co-creation as a tool for public governance, aimed at mobilizing and harnessing
society’s resources (Torfing and Ansell 2021). Hence, according to these authors, one of
the values of the concept of co-creation is that, like collaborative governance, it relates to
other emerging trends in governance (Torfing and Ansell 2021). One of the most important
characteristics of co-creation is that it emphasizes the role of collaboration in achieving in-
novation. The literature on public sector innovation highlights the importance of involving
wider groups of stakeholders in collaborative innovation processes (Sørensen and Torfing
2019).

Adopting a design attitude, co-creation sees innovation as built on the distributed
experience, knowledge, resources, and insights of users, citizens, and other stakeholders,
who are seen as sources for creative solutions to problems when brought together in ar-
rangements that increase the likelihood of formulating and implementing social innovation
(Brown and Wyatt 2010).

One of the virtues of co-creation processes is that they adopt a proactive strategy, rather
than the usual reactive positioning. It is in this context that the agenda for collaborative
governance has been gaining prominence, associated with a concern with the mediation
of conflicts between the constituent parts of a given institutional arrangement (formal
or informal). Thus, the process of co-creation has been understood as a mitigating filter
to the barriers associated with collaborative governance, positioning itself as a potential
“collaborative advantage” for working together (Huxham and Vangen 2013).

Notwithstanding the advantages of co-creation presented above and recognizing the
broad relevance of co-creation to public governance, some associated risks have also been
noted. A recent qualitative study considered co-creation processes in three Scandinavian
municipalities and found that while co-creation emerges almost spontaneously at the level
of administrative service delivery and design, public managers and elected officials are
reluctant to adopt co-creation as a tool for social well-being, as a problem solver and as
a tool for policy making (Bentzen et al. 2020). At the administrative level, co-creation is
mainly considered in urban-development projects, where it is crucial to mobilize local
resources and support. The barriers to co-creation at the political level are even stronger
(Torfing and Ansell 2021).

Another difficulty associated with co-creation relates to the lack of alignment between
the expectations of (unelected) public managers about the role of politicians and what
their function actually is. Another barrier relates to the lack of institutional platforms for
co-creation that engage citizens, politicians, and relevant stakeholders in creative problem-
solving processes.

Co-Creation as a Driver for SDG Implementation

The ambition to meet the Sustainable Development Goals requires a paradigm shift
in everyone’s actions. In this sense, in order for the process of change to occur, there is an
urgent need for the search, formulation, implementation, empirical testing, and evaluation
of innovative solutions that can be developed within the framework of collaborative
governance. In this context, several cities and national governments have called for the
co-creation of innovative climate solutions, and there is already positive experience with
co-creation in public planning and service production (Hambleton 2019; Hofstad et al. 2023;
Sørensen and Torfing 2018).

Both the European Commission and the United Nations emphasize the importance
of promoting the involvement of citizens and other stakeholders in the implementation,
codesign, and co-assessment of climate resilience. The objectives formulated can only
be achieved (or at least come closer to being achieved) if action is developed through
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partnerships, networks, and other collaborative governance platforms. Although there
are associated barriers, as previously mentioned, co-creation is present in today’s public
policy making, mainly due to its ability to mobilize social resources, stimulate problem
solving, share risks, and build joint ownership of new and differentiated solutions (Torfing
and Ansell 2021). Although the importance of co-creation processes has been made clear in
theoretical terms, efforts to conduct co-creation processes associated with climate change
have received weak buy-in from researchers and public managers (Hofstad and Vedeld
2021). The rise of collaborative governance supported by networks and partnerships has
been driven by the growing appreciation of mutual dependence between public and private
actors, sometimes associated with decentralization exercises, although not always well
anchored in a stable budgetary envelope, or with legal vicissitudes, hindering their proper
implementation.

Thus, the current panorama indicates that many local governments are making efforts
to produce innovative solutions to achieve the goals set at national level, although with
poor alignment with the regional and local reality. At the same time, it is crucial to continue
to foster broad support from communities for green change, which should be supported
by clear information on the processes, their objectives, and actions to be taken, objectively
warning that this change will mean some disruption compared to what we have been
used to until today, as it concerns the way we live, work, and consume. To this end, the
formulation of urban-climate-mitigation strategies must be inclusive and participatory, and
must facilitate a balance between sustainability goals and social justice.

6. Conclusions

Concerns about the sustainability of our planet have found justified reflection in the
issue of food systems. As we have explored, food production results in significant envi-
ronmental impacts, which increase as global population numbers grow and as developing
countries’ food evolves. The concept of the circular economy, which has become increas-
ingly popular over the last years, has forced us to shift discussions on this matter to the
concept of circular food systems and, consequently, to rethink the way society deals with
food waste and, more generally, bio-waste. Among the issues surrounding this matter,
the drivers of bio-waste management assume a part of the utmost importance, with their
analysis offering an understanding of the factors that push bio-waste management forward
or hold it back (Márquez and Rutkowski 2020).

Seeking to respond to the challenge outlined at the beginning of this review, we
highlighted the following drivers: resource value of waste, public health, environmental
protection, public awareness, scientific knowledge, and policy and legislation. With this
exercise, we sought to contribute to a unitary, comprehensive, and comparable review of
bio-waste management drivers in the European context, hoping both to offer a basis for
further research on the matter and to inform public decision makers about the factors that
can contribute to advancing or hindering the construction of more sustainable bio-waste
management systems.

This study also allows us to highlight the centrality of the policy and legislation driver
in the current European panorama of bio-waste management. In particular, the significant
influence of European Directives on the development of bio-waste management systems in
European countries, particularly through Directive 2008/98/EC and Directive 2018/851
and the brown-bin policy they put forward, should be noted. At the same time, we sought to
highlight the role of co-creation as an instrument to facilitate a public-governance paradigm
capable of promoting sustainable development.

It is commonly accepted that co-creation processes that mobilize the experiences,
resources, and ideas of various public and private actors in the creation of public solutions
have been gaining prominence. There are already significant examples of local governments
making efforts to promote citizen involvement in the provision of public welfare services
and in solving social and political problems and challenges. Also at a regional level,
there are examples of co-creation processes in strategic planning and transport, involving
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private stakeholders. At the national level, governments have fostered the creation of
collaborative convergence forums to monitor and follow up on the processes of formulating
and implementing collaborative-based public policies that can meet the needs and demands
of the community. In some countries (with a special emphasis on Northern European
countries), there is already a long tradition of citizens, civil society organizations, and
public authorities using co-creation processes to find solutions to common problems.

In this sense, co-creation may become central to bio-waste management in the near
future. As an innovative element in the creation and implementation of public policies
for sustainability, co-creation can adopt the same role in bio-waste management, an area
particularly suited to the convergence of local governments, citizens, and other stakeholders
for the collaborative construction of solutions that are better suited not only to the specific
circumstances of each community and the interests of the various actors but also to the
interests of the planet.

The limitations of the present article should not be ignored. To this end, this article
has not explored the differences between European countries in terms of the bio-waste
management systems that they have in place and the factors that influence them. This
meant that, in terms of the “policy and legislation” driver, no attention was paid, for
example, to the differences between national legislations or political and/or cultural values.
At the same time, having opted for an informed review of the drivers that are most suited to
the European reality, the relative impact of each of the drivers pointed out or the perception
of professionals in the field about their impact remains to be studied.

Achieving the vision of more sustainable bio-waste-management systems, however,
requires a significant effort by the scientific community, namely through the production of
municipal, inter-municipal, or regional studies that analyze existing trends in the impact
(or lack thereof) of collaborative arrangements on the pursuit of more sustainable bio-waste
management. Researchers should aim to use the information gathered therein to create a
database that brings together current best practices, which could then serve as a benchmark
to be applied on a wider scale. Similarly, as the European context under analysis in the
current article is not homogenous, studies should be carried out that explore and compare
between-countries trends and how these could influence supra-national trends. Studies of
national-level drivers should also not be ignored, as their understanding can play a key
role in achieving bio-waste-management targets.
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