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Understanding the scaling-up of a Circular Economy (CE) through a strategic niche
management (SNM) theory: a socio-political perspective from Quebec

Abstract

This paper examines the public policy mechanisms that are involved in the development
of a circular economy (CE) in Quebec. The article uses an analytical framework of niche
management to explore institutional frameworks in which the CE is expanding in Quebec.
The data used for this analysis was collected through semi-structured interviews with 36
stakeholders involved in the CE project in the region of Kamouraska (Quebec). Our study
reveals important changes to Quebec's regulations that encourage CE development. It
underlines/emphasizes that coercive measures (laws and regulations) as well as incentives
(public funding, fiscal measures, technical support, coordination, etc.) contribute to the
adoption and dissemination of a CE. However, such public policy schemes have been
supported by the collective and sustained commitment of economic and institutional actors
in the territories. Consequently, the main difficulty in implementing these public policy
schemes is trying to combine the multiple resources and skills of stakeholders operating at
different spatial scales. As a result, a focus on local contexts and stakeholder values helps
define and strengthen the strategic framework for a CE.

Keywords: Circular Economy — Public Policy — Territories — Collective Action —
Transition



1. Introduction

Global economic development has led to a growing demand for natural resources and
energy, leading to effects such as increased greenhouse gas (GHG) emissions, waste
production, and climate change [1, 2]. Therefore, both public and private actors are getting
involved in the potential ecological transformation of society [3,4]. The recent emergence
of a circular economy (CE) is part of this aim [5,6,7,8]. A CE aims to reduce the ecological,
economic, and social burdens of production and consumption [9,10,11]. It implies the
development of a new industrial system through looped production and consumption cycles
that is not reliant on the extraction of non-renewable resources [7,8,12,13]. A CE is “the
new solution to the challenges of sustainability of human systems on the planet, in a
situation of increasing scarcity and fluctuating resource prices [...]"” [14]. As such, a CE
involves the ecological transition of an entire economic system [15,16].

Developed through various strategies over the last few decades (economy of functionality,
industrial ecology, eco-conception, recycling, reuse, etc.), a CE is focused on promoting
the efficient use and productivity of natural resources, improving waste management, and
reducing pollution [11,17,18] from product design to production and consumption [6,11,
19]. Thus, a CE requires changes in practice at multiple levels or scales: micro, meso and
macro [20,21,22]. With this perspective, many studies have focused on both the drivers
and barriers in the transition from traditional practices to a CE [5,21,22]. The results from
these studies underscore the diversity of issues that are involved in this transition, with a
strong focus on technical, organizational, and economic issues. However, this transition
also relies on social and political dynamics [20, 22], which require further attention.

This paper aims to address the political and social dynamics at play in the transition towards
a CE. Our study focuses on public policies for a CE in Quebec, based on the resources and
skills of stakeholders who are involved in the process. The complementary resources and
skills, which are part of both the provincial initiative and local CE experiments, affect
public policy mechanisms and project’s coordination. Our study uses an analytical
framework inspired by the literature on strategic niche management (SNM) [23,24,25] to
understand the interdependencies between the components of a system and their effects. To
better illustrate the multidimensional nature of the transition to CE, we took a case study
approach and used semi-structured interviews that were conducted between 2018 and 2020,
with 36 stakeholders engaged in the CE project in the region of Kamouraska. This CE
project was chosen because of its importance and notoriety in Quebec. Moreover, it is
recent—initiated in 2016—and allows for the accurate identification of factors involved in
its emergence and success.

In the next section, we describe the theoretical framework for the study (section 2). In
section 3, the materials and methods are presented. Section 4 presents observations made
about transition towards CE in Quebec. Finally, section 5 discusses and draws lessons from
these results.



2. Strategic niche management as an analytical framework

To understand the institutional process of the CE in Quebec, this article applies the
analytical framework of strategic niche management (SNM) [23,24]. Building on previous
transition experiments [25,26,27], the literature on SNM implies that transition
experiments rely on mutual understanding between stakeholders, as well as their shared
resources, skills, institutional arrangements, common values, and beliefs, among others
[28,29,30]. Authors also show that transition experiments require that a diverse group of
actors are all committed towards sustainable development and practices [31,32]. Moreover,
they assume a progressive adoption of institutional rules to coordinate the activities and
perceptions of stakeholders for transition experiments [33,34,35].

Transition experiments are characterized by their ad hoc nature and their capacity to get a
variety of actors who are not used to working together to cooperate [36,37]. These
experiments, which are planned and implemented outside institutional frameworks,
provide experimenters with the chance to establish rules of their own [35,38,39]. Those
participating in transition experiments are also characterized by a will to contribute to the
learning process [40,41,42], initiate change [43,44] and challenge a well-established
system [45,46]. Hence, transition experiments are particularly influenced by bottom-up and
top-down pressures between participating actors [45,47] and their social interactions
[33,38,48]. To induce a change towards sustainable practices, transition experiments
require a collective process [23]. This calls for the adoption of new public policies or for
changes to existing ones [49,50].

Based on these observations, SNM offers an interesting perspective for analyzing change
processes in patterns of production and consumption. It provides a historical and
evolutionary perspective of CE development in Quebec by providing a systemic analysis
of the interactions, resources, and skills of stakeholders. By highlighting institutional
dynamics and the complementary resources involved in building and expanding the
experiments, this analytical framework reinforces the hypothesis that transition
experiments are multidimensional [51] and incremental [52]. This analysis also
underscores the role those public actors play during the transition. Indeed, one frequent
criticism of sustainable transition research is the underestimation of the role of public actors
[53,54]. Public actors are indispensable for defining institutional rules [31] and for
achieving long-term transformative change [23]. In addition, the evolution of and
interaction between institutional rules at multiple spatial scales, which characterize their
influence during the transition, remain insufficiently analyzed. This article focuses on these
different elements.

3. Materials and Methods

Data were collected from two main sources: public policy documents (laws, decrees,
government strategies, road maps, regional development plans, etc.) and semi-structured
interviews with CE project stakeholders in the region of Kamouraska (Quebec).



Public policy documents were used to identify the existing coercive and incentive tools
that structure the institutional framework for CE development in Quebec. These documents
highlight the legal competencies and responsibilities of the stakeholders. In addition,
information in the documents can help design an intervention plan for the different actors,
particularly the major political steps/strategies for those in the government, in the
implementation of a CE in Quebec. The public policy documents can also shed light on
some important lessons that can lead to a better understanding of the current CE in Quebec.

Semi-structured interviews were conducted to measure the performance and results of
public policy schemes. The data collected from 36 stakeholders aimed to demonstrate the
different aspects of the progressive institutionalization of a CE in Quebec and investigate
the effectiveness of public policy mechanisms. The interviews allow us to address the
operational framework of CE in the territories, while studying the actions and solutions
that were implemented by territory actors to optimize the institutional framework of the
CE. These data reveal the operational issues involved in applying public policy measures
to CE implementation.

The CE project in the region of Kamouraska was selected for several reasons: its recency,
the diversity of actors involved and its notoriety in Quebec. The Kamouraska CE project
emerged in 2016 through a particular context, which involved the modification of Quebec's
residual materials management policy, the implementation of the first public subsidies for
a CE in Quebec and the integration of the CE into the local land use planning policy of
Kamouraska. This project therefore presents an opportunity to analyze key issues and
identify prospects for action in the progressive institutionalization of a CE in Quebec.

The interviews were conducted between March 2018 and June 2020. Each interview took
60 minutes or more. A total of 36 stakeholders were interviewed (Table 1), selected
according to several criteria: profile (project organization, public organization, non-profit
partner organization, territorial and local authorities, companies), size (large companies,
small and medium-sized companies) and sector of activity (agriculture and fishing,
manufacturing, services). Through interviews with these actors, we were able to record
their perceptions and the issues facing the CE project.

Table 1: Study Participants

Categories Number of Respondents | Number of Interviews
Project Organization 4 8

Local Partner | 4 4

Organization

Local Authorities 6 6

Large Enterprises 8 12

Small and  Medium |6 6

Enterprises

Social Economy |4 4

Enterprises




Public R&D |4 4
Organizations
Total 36 44

The first set of data that was collected shows the territorial dimension of public policy
mechanisms. Following the first round of interviews, some stakeholders were interviewed
again. Two interviews were conducted with each of the four stakeholders from the project
organization, and two interviews were also conducted with representatives from four large
companies. These additional interviews with the representatives from the large companies
aimed to understand their role in public policy changes involving the CE, as the companies
challenge regulations related to their business sector that limit circularity initiatives
(material and energy-flow recovery, eco-design, economy of functionality, etc.). The
questions for these interviews were organized in a grid according to the drivers, barriers,
and institutional changes in the implementation of the CE in Quebec. The questions were
related to four different themes: territories, actors, network, and institutions (Table 2).
Question in the territory theme involve those that pertain to local features specific to
Kamouraska, while question in the actor category range from their motivations to their
knowledge. Network refers to diversity of stakeholders, collaborations, coordination,
power relations, etc. Questions about institutions were related to environmental
regulations, influence of the territorial organization, public funding, research and
development, public support of governance.

Table 2: Interview Themes

Themes Content of Question

Territory Geographic proximity
Local commitment
Territory leadership

Local public policies

Territory specificities

Territory resources

Actors Knowledge of stakeholders
Entrepreneurial value
Environmental value

Motivation

Internal environmental challenges
Internal environmental initiatives
Network Previous collaborations
Diversity of stakeholders

Social interactions

Stakeholder recruitment

Trust

Leadership

Participation (Role)




Periodic meetings

Information exchange (material and
immaterial)

Conventional regime (charter - contract -
confidentiality agreement)

Coordination

Transparency

Asymmetry of information

Monitoring

Co-learning

Autonomy

Duration

Long-term intention

Expected incentives

Institutions Environmental regulations

Influence of the territorial organization
Public funding

Research and development

Public support of governance

Data were analyzed in strict compliance with confidentiality agreements made with
stakeholders. All participants in the study were anonymized and each interview was
analyzed and interpreted individually. All individual analyses were compared to develop a
general understanding of the CE institutionalization in Quebec. Although the interviews
were transcribed in their entirety, we do not present any verbatim quotes in our results.
Each interview was immediately transcribed and were comprehensively analyzed using a
grid developed from the literature on strategic niche management and transition theory
(Figure 1). The analysis focused on the observation of specific facts related to the studied
theme and provides a way to understand the dynamics that exist within an ecosystem of
actors [55].



Figure 1: Analytical framework
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This analytical framework was used to understand the institutional and relational processes
of local transition experiments and the role of the actors involved to reveal their spatial
scale or temporal dimension of transition experiments. The first level is about the actors’
network. It allows to characterize and analyze the economic profile, the cognitive and
organizational capabilities (resources), and the individual and collective strategies of the
actors. The second level determine the relational nature of the experiments. It is used to
analyze experiments at local scale. The analysis underlines the ad hoc nature of the
initiatives, the interactions with other spatial scales (meso, macro), the degree of
collaboration between the stakeholders, the learning, the changes, the adjustments, the
environmental impact, etc. Finally, the third level of the analytical framework identifies
the dimensions of transition that are impacted by the experiments. It helps to measure the
political, social, and technical consequences and perspectives of the experiments.

4. Findings

In Quebec, the CE first appeared in public discourse in the mid-2010s. However, the first
public policies and mechanisms aimed at changing production and consumption patterns
emerged in the late 1970s. These institutional arrangements included specific practices that
now relate to CE, such as recycling and waste management. One amendment to the 1972
Environment Quality Act [56], a pioneer piece of legislation in Canada, urged the adoption
of solid waste regulation, including the closure of landfills, limitations on the number of
disposal sites and the standardization of disposal methods [57]. These measures have been



gradually reinforced following amendments to Quebec's Residual Materials Management
Policy (RMMP). Along with these adaptations at the provincial level, new measures are
also being implemented at the local level.

4.1. Integrated Waste Management Policy

In Quebec, the amendment to Section VII of the Environment Quality Act in 2010 launched
the institutional promotion of sustainable production and consumption practices. However,
CE issues require long-term processes to be formalized at the institutional level. In fact,
the first measures adopted in 1972 were almost exclusively about integrated waste
management. More institutional leadership was integrated into waste management towards
the end of the 1980s, when Quebec’s policymakers decided to overcome a century of
unsustainable waste management policies that focused on the acquisition of land for public
dumps or waste incineration. Landfills are associated with numerous environmental and
social issues for local populations, and the safety control measures for these sites are no
longer sufficient. Given these challenges, the Quebec government was obligated to quickly
implement preventive measures to divert as much waste as possible from landfills [58].
Quebec implemented regulations on the contribution to landfills and the incineration of
residual materials, with the goal of closing several smaller landfills and creating new larger
landfills that serve large geographic areas [59]. Residual material management is now
emerging as a new area of political action that can be used to respond to the large quantities
of waste that are generated, and the environmental and social impacts associated with their
disposal in landfills or incinerators.

The integrated waste management policy in Quebec underwent several changes that
defined the broader scope of interventions around economic activities. This policy led to
the implementation of the Quebec Residual Materials Management Policy (RMMP), which
launched the sustainable transition in the practices carried out/enacted by Quebec
companies. However, the RMMP is rather coercive, and not specifically dedicated to
creating a CE [60]. This policy imposes major restrictions on the disposal of certain
materials such as paper-cardboard, wood, and organic materials. And the RMMP
complements the approximately thirty existing Canadian and Quebec laws that govern the
environmental impact of industrial activities [61]. The strengthening of the legislative
framework for waste management reflects the institutional dynamic of the transition to a
CE. However, the rapid development of integrated waste management practices in Quebec
is in large part due to businesses, territorial communities, and technological advances made
in the early 1990s [59]. The lack of consistency and solidity in the integrated waste
management policy and the repeated improvement delays led businesses and communities
to step in. Thus, companies and local authorities developed local projects for the recovery
and valorization of residual materials [56,57].

More specifically, Quebec companies have gradually implemented various initiatives for
the optimal management of their waste materials. In the mid-2000s, experiments led to the
emergence of industrial synergies in specific industrial zones, industrial ports, and regions
[62]. A number of these industrial synergies became more robust? at the turn of the 2010s.
In fact, several Quebec municipalities adopted waste management plans to measure and



characterize the waste produced in their territory. In addition, regional waste management
plans (RWMPs) are now dedicated to improving the region's performance in terms of
recycling and the recovery of waste. The disposal of residual materials is only the final step
in the waste management process for municipalities. Thus, the most recent RWMP in
Kamouraska Region, adopted in 2016, explicitly prioritizes CE development (Table 3).

Table 3: Some regulatory RWMP measures related to the CE in Kamouraska

Actions Types of Materials

Must recycle or recover septic tank sludge | Organic materials

Must recycle building concrete, brick, | Waste from construction, renovations, and

asphalt, and wood used in municipal | demolitions

contracts

Adopt or modify municipal laws and rules | Solid waste

to prohibit disposal of residential waste
© Kamouraska RWMP, 2016-2020

The industrial synergy and other local experiments in the recovery of waste materials
appear to be decisive factors in the progressive institutionalization of a CE in Quebec.
Indeed, these local experiments demonstrate new ways to integrate environmental
constraints in economic activities. They offer the opportunity to influence the behaviors of
businesses related to waste management standards, pollution, technological risks, water
consumption, emissions, and the discharge of contaminants, among others. These local
experiments also help to identify the potential barriers in the Environmental Quality Act
that impact the implementation of certain integrated resource management projects. In fact,
several local industrial synergies were not successful because of difficulties obtaining the
permits or certificates required by section 22 of the Environment Quality Act. These failed
experimental projects led the Quebec government to implement a new timeframe for
certificate of authorization requests for CE projects, among other changes to the
institutional framework.

Two major lessons can be learned from the regulatory process for the implementation of a
CE in Quebec. First, existing environmental legislation, although not directly related to the
CE, has encouraged CE projects in the territories. Second, local experiments have
prompted the development of new regulations that contribute to large-scale CE
implementation. Businesses and local authorities stand out as leaders in the transition
towards a CE, and as key players in the establishment of CE public policies. However, the
limited resources of small and medium-sized businesses and local authorities have led the
government to identify new ways in which they could reinforce the CE transition. The
Quebec government has therefore started providing incentives (financial assistance,
technical expertise, government assistance, etc.) to local businesses to support the adoption
and development of CE practices.



4.2. Incentives for CE development in Quebec

In Quebec, CE practices have long been directly initiated by companies with the support
of some local authorities through local industrial synergy experiments that were developed
in the mid-2010s. These companies and local authorities were involved in funding, research
and development, and projects’ coordination. However, as concerns about their capacity to
support the transition to a CE grew, the idea of having shared complementary resources
between the public agencies, policymakers and stakeholders took hold. This
complementarity is particularly evident in the funding, technical expertise, and
coordination of local projects. Thus, revisions to several strategic public policy documents
(waste management, green technologies, the environment, sustainable development, etc.)
in 2016 allowed public policymakers to institutionalize direct interventions for local CE
experiments.

4.2.1. Funding programs to support CE transitions

Our analysis of the institutionalization process of the CE in Quebec highlights the
importance of local experiments in the development of interventions and support
mechanisms by public agencies. Local experiments have revealed the need for financial
support from the province to accelerate the CE transition in industrial practices. In fact,
public financial aid has long been absent from CE projects in Quebec. Existing financial
programs do not focus specifically on a CE but rather energy efficiency, improved
transportation of goods, biomass valorization, and GHG emission reductions, among
others. Thus, most local CE experiments have relied on private funding or public subsidies
to support the growth of local businesses or innovation projects. Nevertheless, the strong
presence of Small and Medium Enterprises (SME) with limited resources and the urgent
need for a large-scale transition towards sustainable economic practices in Quebec has led
to the implementation of funding programs from the Quebec government and its partner
organizations. In the Kamouraska region, several public organizations have gradually
committed to funding the local CE project (Figure 2).

The funding programs in the Kamouraska region encourage businesses and territories to
develop CE initiatives. They target, among other things, recovery practices for recyclable
materials (paper, cardboard, plastics, glass, metal), the flow diagnostics for certain
businesses and municipalities, equipment acquisition and the search for new outlets for
residual materials. Fourteen local CE initiatives were funded by the Quebec government
between 2016 and 2018, in addition to a more recent funding program launched in spring
2020. This financial support is intended for organizations that are well-positioned with the
industries in their territory to play a facilitating role in the implementation of a CE. To
achieve this, economic development organizations (chambers of commerce, etc.), business
groups (industrial parks, sectoral groups), territory organizations (administrative regions,
RCMs, cities, etc.), and environmental and social organizations (regional environmental
councils, non-profit organizations, social economy organizations, inter-municipal waste
management organizations, etc.) are supported by public funds. This financial support has
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helped to make Quebec businesses, particularly SMEs and local authorities, more
interested in implementing or maintaining their local experiments. Indeed, it has stimulated
the launch of certain projects that were not previously planned and helped launch certain
local experiments that were shown by feasibility studies to have low economic profitability.

This shows that public funding plays an important role in motivating stakeholders,
especially for experiments where the economic incentive is uncertain. The analysis also
highlights the complementary nature of project funding. This complementarity mobilizes
three categories of actors: government agencies, territory communities, and businesses
(Figure 2). Government corporations, sectoral ministries, and communities often offer
financial support for specific issues. In addition to Quebec's public agencies, the transition
to a CE also relies on financial support from federal agencies. In the Kamouraska region,
for example, financial assistance from Canada Economic Development (CED) through the
Local Investment Fund (LIF) contributed to the implementation of a CE project. These
public funds helped pay for communications and the organization of specific events such
as seminars and workshops for business recruits.

Figure 2: Public funding for the CE project in the Kamouraska region
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These financial incentives influence the behavior of local businesses, especially managers
of SME. The projects in the territories have revealed that certain businesses stop
participating due to financial reasons. Companies, especially SME, do not have the
financial resources necessary for the technical expertise, a salary for a project coordinator,
paid seminars, and new equipment, etc. These constraints have led public agencies to
integrate strategic support by mobilizing territory stakeholders, launching, and
coordinating some local CE projects.
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4.2.2. Public coordination and technical assistance

In Quebec, the coordination, and technical aspects of the first local CE experiments were
handled by independent organizations for long periods of time. Although these
organizations supported local stakeholders in the implementation of CE initiatives, local
projects still required the skills of public organizations. Thus, regional county
municipalities (RCM) and local authorities play significant roles in the structuring and
coordinating of networks for CE’s local projects. These public organizations are involved
in the recruitment of businesses to integrate networks of local actors. The public
organizations’ involvement helps keep stakeholders motivated. It also helps stimulate
inter-firm communication and ensures the recruitment of new actors for implementing and
transitioning to CE at local level. The example of Kamouraska shows that territory
authorities offer interesting perspectives for mobilizing local businesses. They have in-
depth knowledge of their territories and know most of the businesses operating in the area.
The constant interaction with local businesses appears to be important for gaining support
for local CE experiments. Moreover, the territory authorities act as a bridge to other public
organizations, particularly for research and development projects.

Indeed, local experiments, such as in Kamouraska, have shown that there are major
technical issues involved in these initiatives, particularly in the recovery of waste materials
and in eco-design. Businesses, particularly SMEs, do not always have sufficient human,
economic and technical skills, or the resources to assess the technical feasibility of various
projects. Public actors play an important role in flow diagnoses, technical trials, and the
identification of new opportunities to strengthen CE initiatives within companies and in
the territories. Local experiments have helped to define a new direction for institutional
dynamics: to offer the technical expertise needed (to territorial actors through college and
university research centers and government corporations) to identify technical solutions for
stakeholders of the local CE experiments.

Hence, at least five research centers — all public — are involved in the Kamouraska region
project. As mentioned, complementary actors are needed for the coordination of and
technical expertise for a CE transition. The creation of the Quebec Taskforce for a Circular
Economy in 2018 takes the approach of mobilizing a plurality of actors to facilitate a better
understanding of issues related to a CE and to develop tools to help implement initiatives.
The establishment of an interdepartmental CE committee that consists of twelve ministries
and public agencies is helping to coordinate individual and collective efforts for a common
understanding of issues about the CE at a larger scale. Thus, the various local CE
experiments have progressively contributed to defining the different pillars of public action
necessary to strengthen CE development in Quebec (Figure 3).
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Figure 3: Overview of public strategies for CE development in Quebec

Integrated Residual
Material Management
Policy

Beyond Laws and
Regulations

* Environmental Quality Act « Structuring and coordinating

local CE networks

* Polluter-Pays principle for solid
waste management « Technical expertise:  resecarch

and development assistance

= Extended Producer

Responsibility Principle + Implementation  of  funding
program “Transition to the

circular economy™

Towards a National
Circular Economy
Strategy

« Public consultation on a circular

economy roadmap

« Reinforcing the commitment of
sectorial ministrics to address

CE’s implementation issues

« Public support of various local

projects

© Authors, 2021

The tools that are used can be considered a form of institutional innovation. The rise in the
number of local experiments demonstrates the interest in developing a common framework
to implement and monitor CE projects in Quebec. Public strategies are enhancing the
capabilities of multiple local actors to develop CE projects. And local experiments, such
as the one in Kamouraska, serve as frameworks for learning about, identifying, and
redefining public action. Local CE experiments are helping to integrate the CE into
environmental public policy in Quebec.

4.3. Local CE experiments in Quebec: insights from Kamouraska

Kamouraska, a semi-urban region located in eastern Quebec, has seen the systematization
of agriculture and forestry since the 1960s, as well as the development of manufacturing
activities in the transportation and service sectors. This economic development has
contributed to a profound economic and environmental transformation in the territory.
Local actors must therefore respond to the ecological issues they now face due to this local
economic development. In Kamouraska, environmental management regulations
introduced by the Quebec government, such as integrated waste management, led local
actors to implement the first CE initiatives. These initiatives essentially aimed to educate
the population of Kamouraska on the reduction of waste, recycling, and a resource and
transfer center dedicated to the storage and valorization of residual materials. In addition,
local municipalities focused on raising awareness of and promoting domestic and
community composting, co-composting, and biological recovery practices in partnership
with local agricultural farms. These initiatives have been implemented as effective
recovery measures, but they are strongly influenced by the semi-rural context of
Kamouraska. The region is characterized by low population density and a lack of large-

13



scale waste collection, transportation, and treatment facilities. In addition, the semi-rural
context fosters complementarity and cooperation among stakeholders, due to their strong
social interactions and shared values. Thus, the waste recovery measures adopted in the
Kamouraska region, and in several other regions of Quebec, can help the government to
define and consolidate management methods that are adapted to rural or semi-urban
environments [59]. Territory stakeholders must redesign the territory's economic model
when it comes to the revitalization and attractiveness of Kamouraska. They have been
experimenting with new approaches to meet local issues, such as reconciling economic
development with the preservation of the local environment. Indeed, the first waste
management initiatives that were developed no longer adequately respond to the
preservation of Kamouraska's natural environment.

There are many issues that threaten the preservation of Kamouraska's natural capital. The
intensive exploitation of multiple mining, forestry and agricultural resources has generated
disastrous environmental impacts (various types of pollution, soil and subsoil degradation,
disruption of the groundwater cycle and degradation of the quality of watercourses, coastal
erosion, etc.). For this reason, local actors have progressively worked towards a CE project
that maintains the environmental quality of their territory. More than forty local actors were
involved in the valorization of various territorial resources through CE project. These
actors mainly consisted of local companies, local authorities, community organizations,
research centers and technical partners. Their commitment is supported by an individual
and collective vision of conciliation between economic development and environmental
preservation. 52 industrial synergies were developed between the region's industries,
businesses, and institutions. More than 337 tons of material flow (wood, cardboard, ferrous
metals, glass, foam, ashes, fabrics, food residues, etc.) were exchanged. This local CE
project allow companies to save annually an average of 950 USD by avoiding landfill or
waste material treatment costs. Environmental benefits are determined by the greenhouse
gas emissions that were prevented and the quantities of materials that were not landfilled.
Based on a methodology developed by the CTTEI more than 302 tons of greenhouse
emissions are annually prevented. Approximately 96 tons of material have been diverted
from landfill annually, which also helps preserve biodiversity. Not only do industrial
synergies contribute to improving the living environment, but some also help support
companies specialized in local recycling, community organizations and contribute to the
environmental education of the population.

The first consultations and actions for this project occurred in 2013 under the leadership of
the local development organization named “Société d’aide au développement des
collectivités (SADC)”. Due to a lack of regulatory obligations and incentives for businesses
to implement CE projects and a lack of guidance in public policy documents, various
organizational, regulatory, and economic constraints delayed the structuring of local CE
project’s network. Therefore, the local CE network was not actually created until 2016.
Four major factors helped mobilize local actors and create the local CE network at that
time: 1) the integration of a CE in Kamouraska's 2016 land use plan, 2) the support of local
authorities for recruiting businesses, 3) the public subsidies obtained by SADC to ensure
the coordination of the network, and 4) the commitment of research centers to provide
technical expertise to stakeholders. These allowed for interactions between local CE
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experiments and the established institutional framework, making local CE experiments less
at odds with the institutional framework. Although they can be considered as having
emerged from outside the institutional framework, local CE experiments are developing in
a complementary way with a more global institutional framework. The CE project is a
space for complementarity and the collaboration of local actors. The previous
collaborations between these actors, who have known each other for years, are important
for territorial mobilization. Their social proximity reinforces their commitment to the CE
project. This highlights those social interactions between stakeholders play an important
role in local experiments. In the Kamouraska CE project, the mobilization of local actors
is also supported by the leadership of SADC. As a project initiator, SADC coordinates the
network and helps actors to pool their resources and skills, allowing them to identify
effective strategies. In fact, local experiments require governance that ensures stability,
robustness, and sustainability [63]. Local experiments require multiple/several phases to
be implemented. In the Kamouraska CE project, there are four of these phases (Figure 4).

Figure 4: CE implementation process in Kamouraska
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This process activates the skills and resources of each stakeholder, giving them key roles
in local experiments. An analysis of the CE project in Kamouraska identified five major
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roles: initiation, coordination, funding, flow exchange, technical expertise, and promotion
(Figure 5).

Figure 5: Stakeholder role in CE implementation in Kamouraska
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This heterogeneity of actors and roles results in some tension and conflicts between
stakeholders. Therefore, social interactions and existing or established relationships
between stakeholders are the decisive factors in conflict resolution, underscoring again the
importance of strong social relations and trust between stakeholders. In Kamouraska,
SADC works to enhance social relations, which reduces the risks of tension and
uncertainty. The coordination of local experiments is necessary in the context of power
relations and varying interactions between stakeholders. However, this can also create a
dominant position for one actor, notably the project initiator or coordinator on within the
local experiment network. The analysis of the Kamouraska CE project shows that local
experiments can involve a form of domination by some stakeholders, as is illustrated by
the strong interactions between some actors and project’s coordinator (SADC) (Figure 6).
Moreover, SADC has limited the direct relationships between some actors. In their
perspective, this help maintain the collective process and ensure the sustainability of the
project. However, some direct interactions exist in CE’s project of Kamouraska. In CE
implementation, direct interactions allow the actors involved to address issues related to
the project and to overcome the sometimes rigid, hierarchical of network coordination [64].
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Figure 6: Centrality of CE implementation in Kamouraska
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Despite this kind of SADC’s centrality or domination in CE project’s in Kamouraska,
stakeholders are consulted to discuss plans concerning the development and sustainability
of CE project. The two major cities in the region (La Pocatiere and Saint Pascal) make
significant changes in their administrative constraints to help solve problems faced by the
project. Also, they have increased their role in company recruitment for the project. Their
presence in the network offers the chance to include the CE in the territory's sustainable
planning. Local experiments can then be implemented around the progressive mobilization
of some actors, while key stakeholders, notably local authorities, businesses, and partners,
commit their resources and skills. The various elements related to the CE project in
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Kamouraska demonstrate that local transition experiments require a diversity of
stakeholders to work together to gain progressive control of the issues. A collective process
that involves active participation at the local or territory level is necessary for the
implementation of a CE. This reiterates that the institutionalization of a CE in Quebec
requires strategies at different scales.

5. Discussion

The process of institutionalizing a CE in Quebec is complex. This complexity is apparent
in the literature about sustainable transitions [25,45,47] and the implementation of CEs
[64,65]. The non-linear and sometimes conflicting nature of transitions [48] is evident in
the CE development in Quebec. Transition experiments involve a cyclical process on
various levels: stimulating niche development at the micro level, finding new attractors at
the macro level by developing a sustainability vision, creating diversity by setting up
experiments, and selecting successful experiments that can be scaled up [47]. Local CE
experiments and their institutionalization are somewhat related to complex systems of
power relations and differentiation [45].

Institutionalizing a CE in Quebec involves multiple phases and interactions (or power
relationships) between different systems of actors. The institutionalization of the CE first
started through 1980s policies on environmental quality and later, waste management.
However, the public's focus was not specifically on the implementation of a CE. Local
experiments, particularly those organized by industries to respond to environmental
constraints, were therefore the decisive factor for introducing the CE into the discourse of
political organizations. In this way, the first local CE experiments in Quebec were
implemented without a specific institutional framework. These initiatives were
implemented by local actors to preserve environmental quality, as in many other transitions
experiments [36,47,66]. Local experiments therefore enable the activation or change of the
institutional dynamics associated with environmental issues. This institutional dynamic can
occur in three phases that are characterized by different levels of understanding and
commitment (Figure 7).

The first phase, defined here as "weak", refers to the political status quo. During this phase,
public policies are based on an insufficient understanding of the issues. A complementarity
of resources and skills of public agencies, at the national scale and among local experiment
stakeholders, 1s almost non-existent. Local experiments emerge without a clear definition of
the roles and responsibilities of public policy strategies that target the issues. In the second
phase, defined here as "intermediate", local experiments are well-established and can
activate dynamics at the institutional level. In this phase, the number of local experiments
multiply, which due to organizational, regulatory, and economic constraints, demand more
public support. Thus, local experiments allow for public policymakers to have some
ownership of the issues that are targeted. Public actors can offer funding and technical
expertise for the project’s development. During this phase, a certain complementarity of
resources and skills emerges between public agencies and local stakeholders. Local actors
work to activate the skills and resources of public agencies to improve the local
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experiments. The third and final phase, defined here as "strong", is characterized by the
direct intervention of public policies in local experiments.During this step, public agencies
develop a stronger understanding of the issues and proceed to address them. They can also
create a strategic framework to scale-up local experiments. The aim here is to connect local
experiments with the macro-societal objectives of public policies. This results in the
complementary mobilization of the resources and skills of public agencies and local
experimenters that transition managers can rely on.

Figure 7: The three phases of CE institutionalization in Quebec
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These three phases are socio-technical and depend on the cultural context. The
environmental values of local actors are important to shaping the transition and its
institutionalization. Environmental and legislative rules can constrain local actors from
implementing various initiatives, but the ecological values of these actors determine new
experiments that can address these constraints. Therefore, while transition experiments
rely on the cognitive dynamics of individuals, organizations, and the system of actors
[46,49,50,66], values and norms are highly influential factors. The willingness of local
actors to initiate and contribute to change can shape the emergence and progressive
institutionalization of transition experiments. Local experiments were developed and
maintained over time according to the values and motivations of stakeholders. Local
experiments encouraged a transition by attracting new actors from different scales,
particularly actors from public agencies. The growing number of public and private

19



organizations involved in the CE in Quebec illustrates the impact of local experiments.
The popularity of these experiments can encourage public agencies to integrate the CE
transition into their policies. Public subsidies, technical expertise, and support for CE
projects point to the impact that local experiments have had on public policies. It is also
fundamental to consider the cultural context, and the changes in the values and norms of
actors (public, private, citizens, community, etc.) involved in the transition [67]. Indeed,
at the national level, the mechanisms of influence could be interpreted as changes in values
or the interactions between local actors [68]. Our example shows that local experiments
can change the way environmental problems are addressed, by contributing to the
development of a macro view of transitions. They appear as trial-and-error mechanisms
(Do it yourself) and drivers that achieve political and social change and overcome
institutional rigidity. Moreover, our case study demonstrates that local experiments also
contribute to paradigm changes through learning, appropriation/ownership, and
institutionalization mechanisms.

Learning is achieved by communicating and disseminating ideas, therefore enhancing
further learning over time [69]. The various interactions between actors contribute to this
process. The mechanisms for learning are undeniably linked to the cultural context.
However, the definition of the cultural context is not part of a structuralist or sociological
perspective [31]. Indeed, the example of the CE transition in Quebec demonstrates that
the institutional foundations (rules, values, objectives, etc.) are constantly being discussed
among the actors involved. The transition, in other words, is more than the pre-existing
social dynamic. As is the case for the institutionalization of a CE in Quebec, transitions
point to the power relationships and varying levels of influence within a collective action.
In fact, power relationships appear already in the bottom-up and top-down pressures
between 'experimenting' actors [45,47]. Transition experiment stakeholders need to
reduce the imbalances and power relations that may exist among actors [45]. The
experiments must therefore legitimize all stakeholders through a common framework of
rules for collective action. Conceptualizing the possible relationships between individual
interest and collective action could help to legitimize the relational and institutional nature
of the transition. Because this legitimization is part of a long process [28,38,48], the
institutional and relational dimensions are still limited in Quebec's CE development,
despite it being several years since the first CE experiments. Because they are still in the
early stages of development local CE experiments are not enough to systematically
institutionalize the operational framework and fully define the relational aspects of the
transition to a CE.

6. Conclusion

Our analysis demonstrates the importance of actors interacting at different scales for the
progressive institutionalization of a CE in Quebec. This institutional process involves a
socio-political dimension that reimagines public action within the territory. First, public
policies set an agenda for environmental issues. Second, local experiments help local actors
respond to public policies. Finally, lessons learned from local experiments help to define a
more specific institutional and relational framework. Changes in the practices initiated at
local level can have positive effects on new public agency strategies that can accelerate or
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reinforce the transition at different scales. This socio-political process also refers to the
cultural context as well as the values and complementary resources and skills from a
plurality of actors (political, public, private, community, citizens, etc.) operating at
different spatial scales.

And the important role of local experiments in the scaling-up of CE in Quebec reflects the
consideration of the territory as an endogenous factor in the ecological transition process.
The socio-political process could not exist without a real consideration of territories,
especially their specificities, and of the ecosystems of actors through the interactions
between them at different levels. Scaling up therefore means an increasing of territorialized
CE implementation with probably measurable technical-economic, environmental, and
social benefits. Hence, the behavior of actors is a major lever for the institutionalization of
the CE. This institutionalization takes place in a space of collective action, learning and
value creation for all. It requires the observation of networks, the discovery and perception
of a social phenomenon that occurs within territorial ecosystems of actors.

However, this process also reveals the power relationships between stakeholders. This
means transitions unfold through a collective process that involves established dominant
actors as well as those in previously marginal positions in the establishment of public
policies. The example of the CE in Quebec suggests the need for a complementarity
between actors to integrate sustainable practices for the consumption and production of
goods. Through this complementarity, the rigid nature of public strategies can be
overcome. Public strategies are part of a collective process that encourage the connections
between individual interests and common objectives. However, this transition has many
challenges, including the sometimes important technical or organizational barriers for
changes in practices, the real environmental impacts of CE, etc. Overcoming these issues
is crucial to the development/establishment of a pragmatic process for the system's
transition, the success of local experiments, and the institutionalization of a CE.
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