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EXECUTIVE SUMMARY

Canada’s Science, Technology, and Innovation (STI) ecosystem stands at a pivotal inflection
point. As the country confronts intersecting crises in climate, affordability, public health, and
economic competitiveness, the need for integrated, citizen-centered solutions has never
been more urgent. This report explores a critical enabler of such solutions: collaborative
models—mechanisms through which government, industry, academia, and communities
work across silos to deliver shared value.

Grounded in a literature-informed taxonomy and an extensive review of national and
international organizations, this report evaluates how distinct collaboration models function
in practice, and which are best suited to deliver on Canada’s national priorities. The analysis
reveals both systemic weaknesses in Canada’s current STI collaboration landscape and key
lessons from international peers that offer scalable, transferable approaches.

Systemic Weaknesses in Canada’s STI Collaboration Ecosystem:
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What Collaborative Models Reveal About Meeting Canadian Needs:

This report surfaces critical insights about how collaboration can be used not only to fuel
innovation, but to directly advance the core needs of Canadians—needs such as access to clean
energy, affordable housing, public health services, climate resilience, and economic opportunity.
While many existing frameworks explore innovation in abstract terms, few tie collaborative models
explicitly to citizen outcomes. This report makes that connection by identifying how organizations
structure partnerships, platforms, and funding mechanisms to deliver tangible value to people,
businesses, and governments.

Key Insights from Models Examined:

1) Technology is not enough, governance matters:

Models like vTaiwan and NZAB demonstrate that even the most advanced platforms fail without
robust governance and participation design. What sets them apart is their deliberate structuring of
public, private, and civic inputs into the policy process. This is particularly valuable for Canada’s
complex federated governance landscape, where legitimacy and inclusivity are paramount.

2) Mission-oriented models scale outcomes more effectively.

Organizations like Fraunhofer, Catapult Network, and Canada’s Global Innovation Clusters deploy
focused, mission-driven mandates (e.g., net-zero innovation, manufacturing productivity, ocean
economy) and back them with shared infrastructure, co-funding, and sector-wide buy-in. These
models outperform more fragmented approaches by aligning economic growth with national
priorities.

3) Decentralized infrastructure can address local and systemic needs simultaneously.

The use of blockchain (Powerledger), data collaboratives (FAIR Commons), and peer-led networks
(QG100) shows how distributed systems can meet both localized needs (e.g., community energy
markets) and broader policy goals (e.g., open science, export acceleration). These architectures
offer blueprints for Canada to better serve rural, northern, and underrepresented communities
without recreating centralized silos.

4) Outcome-driven collaboration must be embedded, not bolted on.

Canadian programs often list collaboration as a secondary feature. By contrast, models like CIPEC
and AiF are fundamentally designed around collaborative problem-solving, with success measured
not in participation, but in results: GHG reductions, process innovations, SME competitiveness. For
Canada to make collaboration meaningful, it must become structural and outcome-linked.



Key Considerations for Policymakers:
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INTRODUCTION

Canada is facing the convergence of urgent challenges in housing affordability, fair
employment, energy security, food security, community health, social services,
transportation, education, and public safety. These are complex an interrelated issues which
profoundly affect the lives of Canadian citizens. Despite concerted efforts by governments
and communities, many of these issues persist or have worsened in recent years - from
poverty and gaps in health outcomes to housing crises and climate-related threats.
Traditional siloed approaches, where each Province, Territory, and sector works in isolation,
have proven inadequate for the interconnected nature of challenges Canada is facing. No
single organization or level of government can resolve this web of issues. There is a growing
consensus that meeting the needs of Canadians in these areas will require new ways of
thinking and working together across sectors and disciplines. In short, the case of
collaboration is clear: society is best served when public, private, and non-profit sectors work
in conjunction with one another towards shared goals (Government of Canada, n.d.).

Now more than ever there is a need to drive momentum towards more collaborative citizen
centered approaches. Actors across society need to break out of their historically defined
roles, merging profit and purpose, to forge new ground to benefit Canadians (Government of
Canada, n.d.). We find ourselves at a tipping point, at the verge of a paradigm shift in how we
address some of the countries most pressing challenges. This sense of urgency is
underscored by calls for citizen centered innovation, which means designing solutions
explicitly around human needs rather than technology for its own sake. By reversing the
traditional supply driven approach to innovation and focusing on the demand - the needs of
citizens, Canada’s Science Technology and Innovation (STI) ecosystem can be re-oriented to
deliver tangible benefits in people’s lives (Watters, 2024). In essence, innovation success
should be measured not only by scientific advancement or economic growth but by
improvements in quality of life and community well-being.

Exploring effective collaborative models and the organizations that employ them is therefore
both urgent and important. This report responds to that urgency by asking: what models of
collaboration will best enhance Canada’s STl ecosystem to meet the needs of Canadian
citizens across these critical domains? The scope of this report is focused and practical. It
examines specific organizations and initiatives both internationally and within Canada, that
exemplify traditional, modern, and emerging models of collaboration. These examples
illustrate different ways of working together, and each provides insights into how
collaboration can directly address citizen priorities. By analyzing the models these
organizations employ, the report identifies key characteristics and best practices that enable
successful collaboration in service of of citizens. Crucially, the analysis is continually tied
back to the needs of Canadians: the ultimate measure of any collaboration model discussed
is how well it delivers better outcomes in areas like safer communities, accessible services,
and economic opportunity. The following sections delve into the evidence and frameworks
that inform this approach, beginning with a review of relevant literature on collaboration
models.


https://www.canada.ca/en/employment-social-development/programs/social-innovation-social-finance/reports/recommendations-what-we-heard.html
https://www.canada.ca/en/employment-social-development/programs/social-innovation-social-finance/reports/recommendations-what-we-heard.html
https://www.canada.ca/en/employment-social-development/programs/social-innovation-social-finance/reports/recommendations-what-we-heard.html
https://researchmoneyinc.com/article/citizen-centered-innovation-is-the-way-for-canada-to-rebalance-its-innovation-ecosystem#:~:text=This%20approach%20would%20reverse%20the,addition%20to%20its%20technology%20base

LITERATURE REVIEW

Collaboration in the context of public problem-solving is an expansive concept,
encompassing a range of frameworks and approaches. Generally, it involves engaging
diverse stakeholders - government agencies, businesses, non-profits, communities, and
often individual citizens - to jointly address issues that no single actor can solve alone
(Participedia, n.d.). In academic discourse, this idea appears under terms such as
collaborative governance, cross-sector partnerships, multi-stakeholder networks, and more.
Each comes with varying definitions and the field continues to evolve with overlapping and
contested terminology. For instance, one influential definition describes collaborative
governance as “processes and structures of public policy decision making and management
that engage people across the boundaries of public agencies, levels of government, and/or
the public, private, and civic spheres to carry out a public purpose that could not otherwise
be accomplished” (Participedia, n.d.). Some frameworks emphasize government initiated
forums where non-state actors share decision making power, while others focus on
grassroots cocreation and networked alliances formed from the bottom-up. The common
thread, however, is collaboration brings multiple perspectives and resources together,
aiming for solutions that are more innovative, holistic, and legitimately supported than those
devised in isolation. Given this broad landscape, numerous studies have examined how
collaborative models function in domains ranging from healthcare alliances and educational
partnerships to community safety coalitions and technology innovation clusters. Across this
literature, several common findings emerge regarding what makes collaboration effective.

SECTION 1: COMMON FINDINGS IN COLLABORATION MODELS

1.1 - Shared Vision and Goals:

Successful collaborations begin with a common agenda - a clearly defined shared goal that
aligns all partners’ efforts. When stakeholders join together around a unified vision, it creates
focus and commitment. Research on the Collective Impact model, for instance, identifies
having a common agenda as a pre-condition for large-scale change (Corson & Kish, 2020). In
practice, this means all partners agree on the problem being addressed and the desired
outcomes, providing a guiding star for collaboration.

1.2 - Trust and Strong_Relationships:

A recurring theme is the foundational role of trust among collaborating parties. High levels of
trust lower the perceived risks of working together, enabling organizations to pool resources
and share decision-making power more freely. Studies document that trust-based
partnerships can achieve impressive results - for instance, a collaborative of hospitals,
insurers, and community groups was able to significantly reduce hospital readmissions by
working in concert, something made possible by the trust built among the partners (Bryson
et al.,, 2015). Investing time in relationship-building, understanding each other’s values, and
establishing mutual respect is widely cited as critical to collaboration success.



https://participedia.net/method/collaborative-governance#:~:text=More%20recently%2C%20Emerson%20and%20Nabatchi,%5B3
https://participedia.net/method/collaborative-governance#:~:text=More%20recently%2C%20Emerson%20and%20Nabatchi,%5B3
https://bpb-us-w2.wpmucdn.com/voices.uchicago.edu/dist/a/1176/files/2017/01/Review-of-Relevant-Literature-on-the-Collective-Impact-Framework-1.pdf#:~:text=conditions%20of%20a%20collective%20impact,%E2%80%9Cthe%20collective%20impact%20frame%20asserts
https://www.researchgate.net/publication/280974217_Designing_and_Implementing_Cross-Sector_Collaborations_Needed_and_Challenging#:~:text=,17%5D.
https://www.researchgate.net/publication/280974217_Designing_and_Implementing_Cross-Sector_Collaborations_Needed_and_Challenging#:~:text=,17%5D.

1.3 - Open and Continuous Communications:

Effective collaborations establish mechanisms for frequent, transparent communication
across all stakeholders. Open information-sharing and continuous dialogue help prevent
misunderstandings and allow partners to coordinate their actions. Literature notes that
continuous communication is one of the key conditions that keep collaborative initiatives
aligned and moving forward (Corson & Kish, 2020). Regular meetings, shared data systems,
and feedback loops are examples of how successful initiatives maintain communication. This
constant exchange builds trust and ensures that problems are identified and resolved jointly
in real time.

1.4 - Inclusive Stakeholder Engagement:

Who is at the table matters. Broad inclusion of relevant stakeholders - not only institutional
players but also the citizens or end-users affected - is commonly linked to better outcomes.
Collaborative governance models stress bringing in civil society and community voices
alongside government and industry (Participedia, n.d.). In innovation contexts, scholars have
expanded the classic “triple helix” of university-industry-government collaboration into a
“quadruple helix” that adds civil society as a fourth pillar (Cai & Lattu, 2021). This evolution
explicitly centers users and citizens in the innovation process, ensuring that solutions are
grounded in actual needs and contexts. In practice, many collaborations now use
participatory approaches (public consultations, co-design workshops, community advisory
boards, etc.) to engage citizens. Such inclusion not only improves the relevance of solutions
but also builds public trust and legitimacy for the initiative.

1.5 -Supportive Structures and Resources:

Collaboration does not happen organically; it often requires intentional structures,
leadership, and resources to sustain it. The literature highlights the importance of having a
coordinating backbone organization or formal governance arrangements to manage the
collaboration (Corson & Kish, 2020). Clear roles, decision-making processes, and
accountability mechanisms help complex partnerships function smoothly. Additionally,
leadership support and an enabling environment are vital. Studies find that collaborative
efforts flourish when leaders create a culture that encourages working across boundaries
and provide the necessary support to do so (Parston & Randle, 2018). Government and
institutional policies can either encourage or hinder collaboration. For instance, a federal
report on social innovation notes that governments can “deploy levers” - such as targeted
funding, regulatory changes, and supportive legislation - to catalyze multi-sector
collaborations addressing social challenges (Government of Canada, n.d.). In sum,
successful models often pair the enthusiasm of partners with a framework of support:
dedicated staff (or backbone agencies), aligned incentives, and the authority to act jointly.

SECTION 2: GAPS IN EXISTING RESEARCH:

While the general principles of effective collaboration are well documented, the literature
also reveals several gaps and limitations in our current understanding. Scholars
acknowledge that the collaboration space is broad and complex, and some important
questions remain insufficiently answered by existing research. Key Gaps include:


https://bpb-us-w2.wpmucdn.com/voices.uchicago.edu/dist/a/1176/files/2017/01/Review-of-Relevant-Literature-on-the-Collective-Impact-Framework-1.pdf#:~:text=conditions%20of%20a%20collective%20impact,%E2%80%9Cthe%20collective%20impact%20frame%20asserts
https://participedia.net/method/collaborative-governance#:~:text=More%20recently%2C%20Emerson%20and%20Nabatchi,%5B3
https://link.springer.com/article/10.1007/s11024-021-09453-6#:~:text=match%20at%20L550%20the%20development,2018%3A%20150
https://bpb-us-w2.wpmucdn.com/voices.uchicago.edu/dist/a/1176/files/2017/01/Review-of-Relevant-Literature-on-the-Collective-Impact-Framework-1.pdf#:~:text=conditions%20of%20a%20collective%20impact,%E2%80%9Cthe%20collective%20impact%20frame%20asserts
https://medium.com/collaborate/collaboration-research-flags-gap-between-ambition-and-reality-bb6bb785734
https://www.canada.ca/en/employment-social-development/programs/social-innovation-social-finance/reports/recommendations-what-we-heard.html

2.1 - Lack of Empirical Evidence Tied to Citizen Outcomes:

Despite widespread enthusiasm for cross-sector collaboration, the empirical evidence base
remains strikingly thin. Several systematic reviews and evaluations report that most
collaborative initiatives are assessed in process terms, with minimal rigorous examination of
citizen-level outcomes. Many studies conflate the quality of collaborative processes (such as
communication or trust) with actual social outcomes; yet process improvements alone do not
demonstrate positive change for service users (Boutillier et al.,2021). Moreover, there is lack
of research evidence on the impact on clients, communities, and services of service
collaborations, precisely because most published accounts omit systematic outcome
evaluation (Roberts & O’connor, 2010).For instance, in a review of UK social-welfare
partnerships, Wellesley Institute researchers found nearly 5,000 publications on partnerships
and collaborations but only 13% (38 of 491) contained original data or evaluation results.
The analysis points out that the nonprofit sector has only recently begun tracking inputs and
outputs, and “expertise and resources for devising and applying indicators that track
outcomes and impacts remain underdeveloped”, especially for complex, multi-factor
initiatives such as community development (Boutillier et al.,2021). In practice, organizations
often focus on short-term or intermediate indicators (e.g. number of referrals, process
milestones) rather than long-term citizen outcomes. As a result, even funded collaborations
rarely report population-level or health status metrics for beneficiaries, and attribution of
change to the partnership is seldom demonstrated.

2.2 - Fragmented and Inconsistent Measurement:

Different studies use diverse outcome measures tailored to specific programs, so results
cannot easily be synthesized. Evaluators often rely on internal performance data, making
cross-case comparisons difficult (Boutillier et al.,2021). Complex social problems involve
many interacting factors, yet few frameworks exist to capture multi-sector impacts.
Partnerships often become “costly, hard to manage” and ultimately “evidence that these
partnerships actually achieve their stated objectives is hard to find (Alderwick et al., 2021).
Even when positive changes are noted, studies frequently note that attributing these to the
collaboration itself is problematic.

2.3 - Insufficient Citizen Involvement in Practice:

Although the inclusion of citizens is emphasized as an important area across many models,
evidence suggests that in practice, citizen engagement still lags behind other forms of
collaboration. A U.K. survey on collaboration readiness found that engaging citizens appears
to lag behind collaboration with other sectors, despite being seen by many respondents as
crucial (Parston & Randle, 2018). This gap between principle and practice means that many
collaborative initiatives may not fully capture community insights or gain public buy-in. The
literature calls for more effective ways to bring citizens into co-creation and decion-making
processes, rather than treating them as passive beneficiaries. By focusing on models
explicitly designed around citizen needs and participation, this report addresses the shortfall
and highlights approaches that relevant the role of the citizen from passive client to active
partner.



https://www.wellesleyinstitute.com/wp-content/uploads/2011/11/3-Collab-Outcomes.pdf#:~:text=However%2C%20a%20review%20of%20the,is%20descriptive%20or%20anecdotal%2C%20identifying
https://www.wellesleyinstitute.com/wp-content/uploads/2011/11/1-Inter-Agency.pdf#:~:text=services%20of%20different%20types%20of,on%20foundations%20and%20NPO%20funders
https://www.wellesleyinstitute.com/wp-content/uploads/2011/11/3-Collab-Outcomes.pdf#:~:text=However%2C%20a%20review%20of%20the,is%20descriptive%20or%20anecdotal%2C%20identifying
https://www.wellesleyinstitute.com/wp-content/uploads/2011/11/3-Collab-Outcomes.pdf#:~:text=However%2C%20a%20review%20of%20the,is%20descriptive%20or%20anecdotal%2C%20identifying
https://medium.com/collaborate/collaboration-research-flags-gap-between-ambition-and-reality-bb6bb785734

2.4 - Short-Term and Siloed Evaluations:

Collaborative projects are often funded and studied on short cycles (1-3 years), which is
typically insufficient to observe lasting effects on education, health or housing stability.
Longitudinal studies are almost nonexistent, and no meta-analyses have quantified long-
term impact across contexts. Moreover, the literature is highly sector-specific: health
collaborations are examined separately from education or housing initiatives, with little
overlap. This fragmentation means that knowledge about collaboration in one domain is
rarely transferred to another. In practice, policymakers note that sectors remain divided.
(Maguire et al., 2021).

Collectively, these gaps point to a nascent field with weak empirical foundations. Reviewers
conclude that while collaborative governance and integrated models are popular in policy,
the evidence that they “make a difference” is limited. Many accounts emphasize best
practices (shared goals, trust, leadership) but provide little systematic data on outcomes. In
sum, existing studies often highlight process achievements while leaving citizen-centered
results unexamined. Future research needs to fill this gap by tracking measurable outcomes
(especially long-term and equitable outcomes), involving community stakeholders in
evaluation, and developing standardized metrics to compare across sectors and settings.


https://www.nashp.org/wp-content/uploads/2021/12/Health-Housing-Cross-Sector-Collaboration-NASHP-Dec-2021.pdf#:~:text=factor%20that%20limits%20coordination%20is,and%20social%20crises%20have%20further
https://www.nashp.org/wp-content/uploads/2021/12/Health-Housing-Cross-Sector-Collaboration-NASHP-Dec-2021.pdf#:~:text=factor%20that%20limits%20coordination%20is,and%20social%20crises%20have%20further

TAXONOMY OF COLLABORATIVE MODELS

@ TRADITIONAL MODELS

1) PUBLIC-PRIVATE PARTNERSHIP (PPP):

Formal joint initiatives where governments and private sector entities co-manage projects or policy
programs. PPPs are typically long-term agreements that aim to align public service goals with private
sector profit motives through risk-sharing contracts (OECD, 2008).

« Governance: governed by formal contracts and legal agreements. A special-purpose vehicle (a
project company) is often created to carry out the project, with the government and private partner
defining their roles, responsibilities, and risk allocations in detail (OECD, 2008). Governance often
involves joint monitoring committees or regulatory oversight, but ultimate control over the asset or
service may revert to the public sector after the contract term (Investopedia, 2024).

» Strengths: Pooled resources, risk-sharing, and innovation from private actors.

» Limitations: Complexity of coordination, potential for regulatory capture or opaque arrangements,
and challenges aligning profit motives with public benefit, long term fiscal commitments.

2) JOIN VENTURE (JV):

A business arrangement where two or more organizations create a new entity or project together,
sharing ownership, resources, profits, and losses (Investopedia, 2024). Unlike a full merger,
participants in a JV maintain their separate legal identities but jointly invest in a specific venture under
agreed terms.

« Governance: Joint ventures are typically governed through a joint ownership structure. Often a
separate legal entity is created, with a board of directors representing each partner’s interests
(Gingrich, 2025). Importantly, partners in a JV must cooperate on strategic decisions while also
protecting their own interests - this requires clear governance mechanisms to handle disputes,
exit conditions, and alignment with each parent organization’s policies (Investopedia, 2024).

« Strengths: Shared resources and synergies, risk and cost sharing, access to new markets and
knowledge, increased credibility.

» Limitations: Complex governance and conflicts, uneven contributions and benefit distribution,
limited flexibility and autonomy, accountability and public interest.

3) COOPERATIVES:

A member-owned and member-governed organization formed to meet the common needs of its
members. Unlike a traditional investor-owned company, a co-op is owned by its users or workers, and
each member typically has an equal vote regardless of their share of capital (International Co-
operative Alliance [ICA], 2018). The core idea is that members pool resources to gain services or
market power they couldn’t achieve alone.

« Governance: Most co-ops follow the principle of “one member, one vote” in electing a board of
directors and making major decisions. Members - whether they are customers, workers, or
producers, depending on the co-op type - actively participate in setting policies and electing
leaders (ICA, 2018). The board, elected from the membership, hires management to run day-to-day
operations, but that management is accountable to the members.

» Strengths: Member empowerment and alignment, fair distribution and benefits, resilience and
trust, ethical and community-oriented operations.

« Limitations: Capital growth constraints, democratic decision making inefficiencies, limited
managerial incentives and expertise, scaling coordination challenges.



https://www.oecd.org/content/dam/oecd/en/publications/reports/2008/05/public-private-partnerships_g1gh8c7d/9789264046733-en.pdf#:~:text=PPPs.%20A%20public,also%20briefly%20considers%20the%20distinction
https://www.oecd.org/content/dam/oecd/en/publications/reports/2008/05/public-private-partnerships_g1gh8c7d/9789264046733-en.pdf#:~:text=PPPs.%20A%20public,also%20briefly%20considers%20the%20distinction

4) INDUSTRY CONSORTIA:

A collaboration among multiple organizations - often within the same industry - that unite to achieve
common objectives without merging their businesses. Consortia can be formed by private companies
(and sometimes public or academic institutions) to pursue goals like setting industry standards,
conducting pre-competitive R&D, pooling procurement or resources, or lobbying for policy changes.
Unlike a joint venture that typically involves a new equity-owned entity, a consortium is usually a
contractual alliance where members remain independent but coordinate their efforts (Sprintlaw,
2023).

* Governance: Usually governed by an agreement or memorandum of understanding among the
participating members. Because no separate legal entity may be formed, governance relies on
defined roles, committees, and rules set out in a consortium agreement (Sprintlaw, 2023).
Typically, members will establish a steering committee or management board with representatives
from each member organization to make decisions. The consortium agreement will cover how
decisions are made (unanimous vote vs. majority), how resources or costs are contributed and
shared, and how any joint intellectual property or outputs are handled (Sprintlaw, 2023).

» Strengths: Pooling resources for big projects, shared risk and cost, access to complementary skills
and markets, unified industry voice and credibility.

« Limitations: Coordination and management complexity, potential conflict among members,
shared liability of risk collective failure, intellectual property and confidentiality issues.

5) TRADE ASSOCIATIONS:

An organization founded by businesses in the same industry or sector to collaborate on common
interests. Trade associations are usually non-profit, funded by membership dues, and focus on
activities like advocacy, standard-setting, education, and networking on behalf of their members.
Members of a trade association are typically companies (rather than individuals), and virtually every
major industry - from banking to agriculture to tech - has one or more associations representing it.
The goal is to collectively address industry-wide challenges that individual firms alone cannot solve or
to promote the industry’s interests and credibility (Matheis & Gibbs, 2022).

« Governance: Trade associations are generally governed similarly to other non-profit member
organizations. They have a board of directors usually composed of executives from member
companies, often elected by the membership or appointed according to the association’s bylaws.
Day-to-day operations are run by professional staff (an association management team led by a
President or Executive Director). Governance strives to balance the diverse interests of members -
for instance, a board might include representatives from large and small companies, various sub-
sectors, or regions to ensure broad representation (Boleat, 2003).

» Strengths: Unified industry voice, knowledge sharing and best practices, standards and self-
regulation, networking and collective resources.

« Limitations: Potential for unequal influence, cost of membership, free rider and collective action
issues, risk of anti-competitive behaviour.
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1) MULTI-STAKEHOLDER PLATFORMS (MSPs):

A collaborative forum that brings together diverse actors, such as governments, businesses, civil
society organizations, and sometimes local communities or academia, to participate on equal footing
in addressing a common issue. Unlike traditional public or private partnerships that involve two
sectors, MSPs intentionally include multiple stakeholder groups in dialogue, decision-making, and
implementation (SWA, n.d.). The approach is often used in governance of complex global or local
issues (e.g. sustainable development, public health, internet governance) where no single sector can
succeed alone. In an MSP, stakeholders share a perception of a problem or goal and recognize their
interdependence in solving it (Steins & Edwards, 1999).

* Governance: MSPs typically have a governance structure that ensures balanced representation
and consensus-oriented decision processes. A common setup is a steering committee composed
of representatives from each stakeholder category. Often, MSPs are facilitated by a neutral
convenor or secretariat that organizes meetings and mediates discussions. Decision-making in
MSPs tends toward consensus or broad agreement rather than simple majority vote - the emphasis
is on dialogue and finding win-win outcomes. Transparency is a key principle: since MSPs involve
public interest issues, meetings might be documented and outputs published to ensure
accountability (Barrett et al., 2020). Many MSPs operate on a voluntary, non-binding basis - they
make recommendations or coordinate actions, but do not have formal authority to enforce
decisions.

« Strengths: Inclusive and holistic decision making, shared ownership and commitment, conflict
resolution and consensus building, resource and expertise mobilization.

« Limitations: Power imbalances and representation issues, consensus-driven inefficiency, unclear
accountability and non-binding nature, significant process costs.

2) NETWORK-BASED COLLABORATIONS:

Refers to a form of inter-organizational cooperation characterized by a flexible, decentralized network
of participants rather than a formal hierarchy or one-to-one partnership. In a network model, multiple
independent entities connect through relationships and share a common goal, coordinating their
actions through trust and mutual adjustment rather than through a binding contract or a unified
authority (Powell, 1990). Network collaborations are often self-organizing and can evolve organically:
participants join or leave over time, and leadership is distributed or rotates. Such networks thrive on
social capital; relationships (personal and organizational) are the glue that holds the collaboration
together (Jones et al,, 1997).

+ Governance: Governance in network collaborations is usually decentralized and based on shared
norms rather than formal structure. There are several possible governance forms: some networks
are participant-governed, meaning all members collectively manage the collaboration with no
central leader (Provan & Kenis, 2008). Decisions might be made in regular network meetings
where each member has an equal say, and coordination happens through consensus and
voluntary task allocation. Other networks adopt a lead organization model, where one member
(often a founding organization or the one with the most resources) takes on a coordinating role on
behalf of the network (Provan & Kenis, 2008). Alternatively, networks may create a network
administrative organization - a small, dedicated team or secretariat that isn’t one of the core
members, but is set up to facilitate and manage the network’s activities (Provan & Kenis, 2008).
Regardless of form, governance relies heavily on communication and trust.

« Strengths: Flexibility and responsiveness, broad knowledge and resource sharing, trust and
motivation, handling complex systematic problems.

» Limitations: Unclear accountability and authority, decision-making complexity, resource
constraints and sustainability, risk of fragmentation.

1



3) INNOVATION ECOSYSTEMS:

A network of interrelated actors - including firms, startups, universities, research institutions,
investors, and government agencies - that interact in a particular region or domain to create and
diffuse innovation. Unlike a single R&D partnership or project, an innovation ecosystem is a broader
environment or community in which innovation thrives through continuous collaboration,
competition, and knowledge exchange (Budden & Murray, 2022). Typically, they concentrate in
specific locales or clusters (cities, regions, or technology parks), though digital connectivity is
enabling more virtual ecosystems as well. The modern innovation ecosystem model emphasizes that
innovation is not produced in isolation - it emerges from the collective interactions of many players
(Autio & Thomas, 2014). Ecosystem participants both collaborate and compete.

« Governance: Innovation ecosystems often lack a centralized governing body - they are self-
organizing systems, but certain entities (sometimes called ecosystem orchestrators) play a
coordinating role. In some cases, formal initiatives like innovation hubs or clusters are established,
with governance committees that include representatives from each stakeholder group (Bremer et
al., 2023). These committees might set a common vision and align efforts (like curriculum at local
universities or incubator programs for startups). Often, governance also includes conflict
resolution mechanisms, since ecosystem collaborators might have disputes (Bremer et al., 2023).
However, much of the governance is informal: culture plays a huge part (Budden & Murray, 2022).
A healthy innovation ecosystem typically has a “strong social fabric of mutual interest... and trust”
among stakeholders. This culture is cultivated through frequent interactions (meetups,
hackathons, conferences) that are sometimes facilitated by local organizations or industry
associations.

» Strengths: Synergistic innovation and knowledge spillovers, resource efficiency and co-evolution,
multi-stakeholder value creation, enhanced regional economic growth and resilience.

« Limitations: Governance and coordination failures, uneven benefits and inclusion challenges,
resource intensity and sustainability, intellectual property and competition issues.

4) PUBLIC COMMUNITY PARTNERSHIPS (PCP):

A collaboration between government entities and community-based organizations or local citizen
groups to jointly deliver services or manage resources in a not-for-profit, participatory manner. This
model emerges as an alternative to both public-private (commercial) partnerships and purely state-run
services, especially where community involvement is crucial for success. In a PCP, the “public” side
can be a government department or public utility, and the “community” side might be a neighborhood
association, user cooperative, or indigenous group - importantly, the community partners represent
the people directly affected by or interested in the service (Blue Planet Project, 2014). The partnership
is characterized by horizontal decision-making, mutual respect, and a social motive.

« Governance: PCP’s are governed by egalitarian and transparent arrangements that acknowledge
the community as an equal partner rather than a passive beneficiary. They often formalize their
cooperation through agreements or memoranda that outline each party’s roles: the government
might supply funds, training, or official legitimacy, and the community organization provides on-
the-ground management, volunteer labor, or fee collection with intimate knowledge of local
conditions (Terhorst et al., 2013). Decision structures can include joint management committees
where community representatives and public officials have equal say. Importantly, PCPs typically
forbid commodification or privatization of the service; they are social agreements rooted in the
idea of the service as a commons or human right, so governance focuses on equity, affordability,
and sustainability.

» Strengths: Enhanced service reach and efficiency, community empowerment and social cohesion,
protectionism of the public interest, local knowledge, and sustainability.

« Limitations: Capacity and expertise gaps, reliance on sustained public support, scaling and
consistency challenges, internal community dynamics.
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1) DECENTRALIZED AUTONOMOUS ORGANIZATIONS (DAOSs):

Blockchain-based collaborations leverage distributed ledger technology to enable groups of people
or entities to coordinate and govern themselves without traditional centralized institutions. A
prominent example is the Decentralized Autonomous Organization (DAO) - essentially an organization
represented by rules encoded as smart contracts on a blockchain, with decisions made collectively by
token-holding members through voting (Reiff, 2025). In a DAO, there is no central executive; control is
decentralized among participants who propose and vote on actions (like funding projects or changing
protocols). The blockchain ensures transparency (all votes and transactions are public) and enforces
rules automatically - for instance, a smart contract might automatically execute a voted decision
(Reiff, 2025).

» Governance: Governance in blockchain collaborations is typically algorithmic and token-based. In
a DAO, membership is often tied to holding a crypto-token that represents voting power; for
example, one token might equal one vote (though some DAOs weight votes by number of tokens,
which can concentrate power with large holders) (Reiff, 2025). Decisions are made via proposals
that any member can put forward (subject to rules like proposal deposit or sponsorship). Voting
happens over a fixed period on the blockchain, and if a proposal reaches the required threshold
(e.g., majority or quorum), the smart contract executes the decision automatically (Reiff, 2025).
This could mean transferring funds from the DAQ’s treasury to a project or changing a parameter
in the DAQ’s code. Transparency is total - all governance actions are recorded on-chain, viewable
by anyone, enhancing accountability in theory (Reiff, 2025).

» Strengths: Decentralization and autonomy, transparency, and trust through code, global and
permissionless collaboration, automation and efficiency.

« Limitations: Governance and security complexities, concentration of power and token economics,
legal and regulatory uncertainty, usability and inclusion limitations.

2) PLATFORM COOPOERATISM:

Platform cooperativism is an emerging model that seeks to apply cooperative ownership and
governance to digital platform businesses (Scholz, 2016). It arose as a response to the gig economy
and “sharing economy” dominated by investor-owned platforms (like ride-hailing or delivery apps)
that often extract value from workers and users. A platform cooperative is essentially a digital platform
(a website or app service) that is collectively owned and democratically governed by its stakeholders,
typically the workers who provide services (or sometimes consumers or a mix of both) (Scholz, 2016).
The goal is to create more equitable online marketplaces where the people generating the value
(labor or content) share in the ownership and decision rights, rather than just being gig workers for a
tech middleman. This model combines the efficiency and reach of digital platforms with the member-
centric values of traditional cooperatives, aiming for a fairer distribution of income and more dignified
working conditions in the digital economy (Scholz, 2016).

» Governance: Platform cooperatives typically follow cooperative governance principles (one
member, one vote), but adapted to an online, geographically dispersed context. The members
(who could be the platform’s workers, users, or both) elect a board of directors and vote on major
decisions, much like a traditional co-op (Sarkar, 2021). Because platform co-ops often have
members spread over cities or globally, they rely on digital tools for governance - using online
voting systems, forums for discussion, and frequent virtual meetings to ensure participation.
Democratic decision-making might cover setting commission rates, pricing policies, dispute
resolution rules, or approving expansion into new markets.

» Strengths: Fairer distribution of value, democratic control and better working conditions,
community embeddedness and trust, resilience and long-term orientation.

» Limitations: Scaling and market competition challenges, capital financing difficulties, governance
complexity and slower decisions, awareness and adoption hurdles.
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AiF Germany

Established: 1954

Collaborative Model Employed: Industry-Led Collaborative R&D Network for SMEs.

Sector: Multi-industry innovation (with focus on Mittelstand/SMEs).

Mission: Be Germany'’s leading national organization for promoting applied R&D in small and medium-sized enterprises,
strengthening their innovation capacity and competitiveness.

Services:

Technology Transfer
AiF facilitates the dissemination of
research outcomes to industry,
promoting the practical application
of innovations enhancing
competitiveness.

Project Management
AiF oversees the planning,
execution, and evaluation of
research projects, ensuring

Network Facilitation
Through its network of over 100
member research associations, AiF
connects industry partners with

Competitive Coordination
AiF manages and allocates public
funds to support pre-competitive
research projects, enabling SMEs

alignment with industry needs and
the effective use of resources.

research institutions, fostering
collaboration and knowledge
exchange.

to engage in applied research
development.

Service Flow:
Actor

AiF, leverages an extensive network of
industry-led research associations,
government-funded R&D grants,
collaborative pre-competitive research

projects, and SME-focused innovation
frameworks.

Action

Coordinates applied R&D initiatives that
address collective innovation needs within
German industries, offering SMEs access to

cutting-edge research, technical
knowledge, and industry-wide
collaboration.

Outcome

Drives industry-wide innovation,
strengthens the technological capabilities
and competitive edge of German SMEs,
and ensures sustained industrial
leadership and economic resilience,
directly benefiting small and medium-sized
enterprises, sectoral innovation clusters,

and the broader German economy.

Key Funding Mechanisms:

Challenges and Limitations:

Funding Administrative SME Engagement Global Competition Measuring Impact
Dependency Complexity Many SMEs face challenges Increasing international A lack of clear impact
Federal budget With over 100 member accessing AiF's resources competition for research metrics can make it

due to limited financial funding and talent places challenging to justify
capacity or lack of pressure on AiF. continued public funding or
awareness. broaden focus.

research association
coordination can slow
operational agility.

cuts/reallocations can
hinder initiatives and
reduce SME support.

14



Fraunhofer Society

Established: 1949

Collaborative Model Employed: Public Sector-Led Mission-Oriented Applied Research

Sector: National innovation (multi-industry applied R&D).
Mission: Bridge academic research and industry needs through applied science and technology transfer.

Services:

Contract R&D
FS conducts applied research
tailored the to specific needs of its
clients to enhance their
competitiveness.

Pilot Plants

FS offers access to state-of-the-art
labs, pilot plants, and facilities to
enable prototyping in a controlled

environment.

Service Flow:

Actor

Fraunhofer Society, employs extensive
public-private partnership structures,
applied research institutes, dedicated

innovation laboratories, and technology
transfer centers.

Technology Transfer
FSfacilities the transfer of
technological knowledge of
expertise from research to
industries.

Consulting Services
FS provides expert consulting in
areas such as process optimization
and strategic planning.

IP Services
FS provides support in protecting
and managing IP to maximize
commercial potential of
innovations.

Innovation Management
FS assists in managing innovation
processes, from idea to market
introduction.

Action

Accele

Conducts targeted applied research,
facilitates industry-academia technology
exchanges, and provides companies with

direct access to advanced research
facilities and skilled expertise.

Training
FS offers specialized training
programs to disseminate
knowledge and skills in emerging
technologies.

Testing & Certification
FS offers services to ensure
products/systems meet industry
standards.

Outcome

rates the translation of research into

market-ready innovations, driving

economic growth, industrial

competitiveness, and high-value job
creation for German industries, while
enhancing societal well-being through
advanced technological solutions.

Key Funding Mechanisms:

Challenges and Limitations:

Fundamental vs

Applied Research
Dual focus results in trade-
offs.

Funding Constraints
Public funding allocated for
specific purposes an hinder
Fraunhofer’s ability to
allocate resources in
emerging areas.

Industry Administrative Talent Retention
Dependence Complexity Libniis(é ot gt ol
Economic downturns or Slow operational processes competitive salarles? can
R&D cuts can disrupt ability hinder agility. lead to talent drain.
to sustain research.
Measuring Impact Sustainability Limited Global
A lack of clear impact Shifting programs to align Reach

metrics can make it
challenging to justify
continued public funding or
broaden focus.

with sustainability
objectives can slow
progress.

Despite global partnerships,
Fraunhofer’s outputs have
limited global applicability

namely in developing
regions.

Technological

Change
Rapid pace of technology
advancements may present
resource allocation
challenges.
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Established: 1916

National Research Counci

i+l

Collaborative Model Employed: Public Sector-Led Mission-Oriented Applied Research

Sector: Science, engineering and industrial innovation (multi-sector).
Mission: Advance scientific knowledge and support business innovation to enhance Canada’s economic and social

development.

Services:

Technical Advisory
NRC offers specialized
assistance for testing,

certifications, prototyping,

and more.

Codes Canada
NRC publishes and
maintains national codes
which set the standard for
construction safety.

Service Flow:
Actor

NRC, leverages extensive government-
funded research infrastructure, cross-
sector collaborative initiatives (e.g.,

Industrial Research Assistance Program -
IRAP), and specialized advisory services.

Key Funding Mechanisms:

Software
NRC offers online tools and
software solutions for
various sectors to facilitate
industry advancements.

Construction

Certifications
NRC evaluates and certifies

innovative
materials/processes.

Challenges and Limitations:

Funding

Dependency
Budget cuts or reallocations
can hinder initiatives and
reduce SME support.

Evolving Needs
Challenges with resource
allocation to stay at the
forefront of innovation.

Fundamental vs
Applied Research
Dual mandate results in

trade-offs.

SME Engagement
Limited SME participation
can reduce NRC's impact on
fostering innovation.

Data Library
NRC provides access to
extensive publications,
reports, and raw data to

support R&D.

Laboratory

Assessment
NRC offers system and
technical assessments for
calibration labs.

Action

Develops, pilots, and implements
technological and scientific innovations in
partnership with Canadian industry,
universities, and governmental bodies,
while also setting national standards and
providing critical technical services.

Administrative

Complexity
Slow operational processes
hinder agility.

Measuring Impact
Without clear metrics, NRCs
effectiveness comes into
question.

Certified Reference
Materials
NRC produces and
supplies certified materials
needed for lab testing.

Intellectual

Property
NRC offers patent licensing

opportunities enabling orgs
to develop integrated and
market ready solutions.

Instrument
Calibration

NRC provides precision
calibration of measurement
equipment.

Outcome

Catalyzes innovation and technology

commercialization, boosts productivity
across multiple sectors, strengthens
domestic supply chains, and directly
addresses Canadian societal challenges
such as public health, sustainable

infrastructure, and climate resilience.

Talent Retention
Limited budgets for
competitive salaries can
lead to talent drain.

Public Private

Alignment
Misalignment may result in
allocation inefficiencies.

Regional Disparities
Certain provinces/regions
may benefit more from NRC
programs.

Sustainability
Shifting programs to align
with sustainability
objectives can slow
progress.



Canadian Industry Program for Energy Conservation

Established: 1975

Collaborative Model Employed: VVoluntary Industry-Government Energy Efficiency Partnership
Sector: Industrial energy management and sustainability.

Mission: Improve industrial energy efficiency and reduce greenhouse gas emissions by fostering collaboration, sharing
best practices, and setting voluntary targets among Canada’s industries.

Services:

Sector Council Meetings
CIPEC organizes three annual meetings
for each of its 40 industrial sector
councils, hosted at member facilities
across Canada.

Recognition
CIPEC recognizes outstanding energy-
saving achievements with awards and
highlights success stories in its annual
reports.

Service Flow:

Actor

CIPEC, employs voluntary industry-

Knowledge Transfer
Provides educational materials,

newsletters, and workshops on energy-

saving innovations and best practices.
Additionally, access to benchmarking
reports, engineering studies.

Secretariat Support
A dedicated secretariat under NRCan
facilitates meetings, organizes

knowledge transfer initiatives, and
provides technical support.

Financial Support
Full members are eligible for grants of up
to $5,000 to hire engineers for energy
audits and efficiency evaluations in their
facilities.

Global Expertise
CIPEC sector councils can request
briefings from international energy

experts identified by the secretariat.

Action

Plant Tours
Hosted by member factories, these tours
showcase operational energy
management systems and innovative
technologies in action.

Benchmarking
Confidential benchmarking studies allow
members to compare their energy

performance with competitors
anonymously.

Outcome

Delivers substantial energy efficiency

Promotes widespread adoption of
advanced energy-efficient technologies,

government partnerships, sector-based
knowledge networks, peer-to-peer best-

practice exchanges, energy management
tools, and incentive-driven initiatives.

Key Funding Mechanisms:

Challenges and Limitations:

practices, and management standards
within Canadian industries, encouraging
voluntary compliance and performance
benchmarking.

improvements, significant cost savings,
and major reductions in greenhouse gas
emissions across Canadian industries,
enhancing industrial competitiveness,
national climate targets, and

environmental sustainability outcomes for

Canadian businesses and communities.

Voluntary Limited Scope Uneven Citizen Engagement Resistance to
Participation CIPEC focuses primarily on Participation CIPEC's focus on industrial Change
CIPEC operates as a energy conservation, which,  some industries or regions ~ Sectors meansits programs  Egiablished industries may
voluntary program, relying while critical, is only one may have stronger are not directly visible or resist adopting new energy
onindustries’ willingnessto  aspect of the broader STI representation in CIPEC accessible to the general efficiency technologies or
self-regulate energy ecosystem. than others, creating public. practices due to cost

consumption and adopt
energy-saving practices.

disparities in access to
resources, knowledge, and
benefits.

concerns, lack of technical
expertise, or organizational
inertia.
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Pacific Northwest Economic Region

Established: 1991

Collaborative Model Employed: Statutory Bi-National Public-Private Partnership.

Sector: Regional economic development and policy coordination - multi-sector (trade, infrastructure, energy,
environment, etc.) across the Pacific Northwest region (U.S. Northwest & Western Canada)

Mission: Increase the region’s economic well-being and quality of life while sustaining the environment, by serving as a
neutral forum for collaboration among state/provincial governments, business leaders, and other stakeholders.

Services:

Research and
Information Sharing:
Providing a platform for sharing
best practices and conducting
research on regional issues.

Annual Summits and
Forums:
Hosting events that bring together
stakeholders to discuss regional
challenges and opportunities

Policy Development and

Advocacy:
Facilitating the development of

Working Groups:
Operating over 20 working groups
that focus on specific sectors,
including agriculture, energy,
transportation, and workforce
development.

regional policies on issues such as
trade, energy, and environmental
sustainability

Service Flow:
Actor

PNWER, through formal cross-border
public-private collaboration mechanisms,
joint legislative frameworks, sector-specific

working groups, policy advocacy forums,
and regional pilot projects..

Key Funding Mechanisms:

Challenges and Limitations:

Diverse
Jurisdictional

Interests
Differences in regulatory
frameworks, economic
conditions, and strategic
interests require
continuous negotiation
and consensus-building to
advance regional
initiatives.

Funding Stability
and Predictability:

Reliance on annual dues,
sponsorships, and grants
means that PNWER's
funding can be subject to
fluctuations based on
economic conditions and
political will

Action

Coordinates bi-national stakeholder
alignment, harmonizes regulations,
implements regionally beneficial
infrastructure and economic initiatives, and
facilitates cross-border dialogue among
governments, businesses, and civil society.

Cross Border

Coordination:
Operating across
international borders
introduces challenges
related to differing legal
systems, administrative
procedures, and cultural
perspectives.

Outcome

Strengthens economic integration,
regional competitiveness, and policy
coherence across the Pacific Northwest,

Implementation
and Impact

Measurement:
Translating collaborative
discussions and policy
recommendations into
tangible outcomes can be
challenging.

directly improving economic resilience,
environmental sustainability, public safety,
and overall quality of life for regional

populations.

Resource

Constraints:

As a non-profit
organization, PNWER must
manage its resources
carefully to meet its
objectives.
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Established: 2007

Collaborative Model Employed: Public-Private Strategic Forum for Defense Innovation.

Sector: Defense and security (coordination of defense procurement, R&D, and industrial base strategy).
Mission: Align the goals and capabilities of the UK's defense industry with MOD'’s strategic needs, by facilitating regular
collaboration on policy, procurement, innovation and skills - thereby ensuring a competitive and resilient defense sector.

Services:

Strategic

Engagement
DSF facilitates high-level

discussions to align
defense procurement
strategies with industry

Capability
Development
DSF collaborates on
identifying and addressing
areas for improvement in
defense capabilities.

Supply Chain
Resilience
DSF works on enhancing

the resilience of the
defense supply chain by
addressing bottlenecks.

Skill Development
DSF focuses on building
resilience in the defense
and engineering enterprise
by establishing evidence of
skills shortages and
promoting defense careers.

Policy Alignment
DSF ensures that defense
policies, such as the UK’s

Integrated Review of
Security, Defense,
Development, and Foreign
Policy, are implemented.

capabilities.

Service Flow:
Actor

DSF, through structured government-
industry dialogue forums, strategic
working groups, collaborative
procurement planning, and joint
innovation initiatives.

Action

Facilitates alignment on procurement
strategies, synchronizes industry
innovation with government defense
priorities, addresses supply-chain
resiliency, and proactively resolves
industry-government misalignments.

Outcome

Enhances the capability, innovation, and
efficiency of the UK's defense sector,
ensuring the armed forces maintain
technological superiority and operational
readiness, benefiting national security,
defense industry competitiveness, and
defense workforce development.

Key Funding Mechanisms:

Challenges and Limitations:

Strategic vs Operational
Goals
DSF must balance long-term
objectives with immediate
operational needs, diverting
resources and attention from
broader innovation.

Measuring Impact
A lack of clear impact metrics can
make it challenging to maintain
public and stakeholder support for
DSF initiatives.

Supply Chain
Vulnerabilities
Global supply chain disruptions and
geopolitical risks expose
weaknesses in the defense network
which can hinder DSF's ability to
ensure timely delivery.

Regulatory Changes
Evolving geopolitical landscape
and post-Brexit trade regulations
create uncertainty for defense
suppliers and innovation
partnerships.

Innovation vs Cost
Encouraging innovation requires
significant investment which may
conflict with MOD's focus on cost

control and efficiency ultimately
limiting adoption of technologies.

Sustainability
The defense sector faces pressure
to reduce its carbon footprint and
adopt sustainable practices.
Balancing sustainability goals with
operational goals pose significant
challenges.

SME Inclusivity
SMEs face barriers to entry due to
complex procurement processes
and limited resources. This limits
the DSF's ability to leverage
potential of smaller, agile
businesses.

Workforce Challenges
UK defense sector faces skills
shortages in critical areas like

engineering, cybersecurity, and

advanced manufacturing. This
could slow innovation.
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FPInnovations

Established: 2007

Collaborative Model Employed: Industry-Government Non-Profit R&D Consortium.
Sector: Forestry and forest-based bioeconomy.
Mission: Advance the competitiveness and sustainability of Canada’s forestry sector through innovation.

Services:

R&D
FPInnovations focuses on
applied research across
various domains, including

Environmental

Services
FPInnovations provides

Advisory Services
FPInnovations offers
consulting services to assist
clients in optimizing

Testing and

Certification
FPInnovations offers

Technology

Implementation
FPInnovations bridges the

accredited testing services

gap between research and

forest operations, wood

products, pulp and paper,
and bio-sourced products.

manufacturing processes,
enhancing product
performance, and
implementing best
practices.

to ensure that forest
products meet industry
standards and regulatory
requirements.

industry by facilitating the
adoption of new
technologies and
innovations.

guidance on sustainable
forest management
practices, environmental
impact assessments, and
strategies to reduce carbon
footprints.

Service Flow:
Actor

FPInnovations, uses an integrated
approach of industry-government
partnerships, applied R&D facilities,

technology transfer services, and sector-
specific collaborative forums.

Action

Executes collaborative innovation
projects, performs targeted R&D (e.g.,

wood construction methods, biomaterials),

and disseminates sustainable
technologies and best practices to
member companies.

Outcome

Drives sustainable economic growth,
global competitiveness, and technological
advancements within Canada's forestry
and bioeconomy sectors, significantly
benefiting forestry companies, rural
communities, Indigenous stakeholders,
and national sustainability objectives.

Key Funding Mechanisms:

Challenges and Limitations:

Funding Dependency
Reliance on federal funding makes
it vulnerable to policy changes,
economic downturns, and shifting
government priorities.

Commercialization
While exceling in research,
translating scientific breakthroughs
into commerecially viable products
remains a challenge.

Industry Specific
FPInnovations’ focus on the forest
sector limits its ability to influence

broader innovation ecosystems
beyond forestry.

Measuring Impact
A lack of clear impact metrics can
make it challenging to maintain
public and stakeholder support for
FPInnovation initiatives.

SME Engagement
Many small and medium-sized
enterprises (SMEs) lack the financial
and technical resources to fully
leverage FPInnovations’ services.

Sustainble Practices
While a leader in sustainability
research, transitioning the
traditional sector to a low-carbon
economy requires time investment,
and alignment.

Talent Retention
Limited budgets for competitive
salaries can lead to talent drain.
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[ catAPULT

Network

Established: 2011

The Catapult Network
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Collaborative Model Employed: Public Sector-Initiated Innovation Hubs Network (Public-Private Collaboration).
Sector: Multi-sector technology innovation (e.g. advanced manufacturing, digital, energy).

Mission: Bridge the gap between research and industry by providing cutting-edge R&D facilities and expertise,
thus accelerating commercialization of innovation in the UK.

Services:

R&D Support
TCN provides access to cutting edge R&D
facilities and world-class technical expertise

enabling new business development and
scaling new technologies.

Service Flow:
Actor

Catapult Network, operates specialized
public-private innovation hubs, R&D labs,
testbeds, incubation services, and cross-

sector technology consortia.

Key Funding Mechanisms:

Challenges and Limitations:

Collaboration Facilitation
TCN fosters collaboration between academia
and industry, producing new, science backed

knowledge and solutions.

Action

Provides advanced technological
infrastructure and targeted industry-
focused innovation programs, while

coordinating cross-sector collaboration

among academia, businesses, and public-
sector entities to scale high-potential
technologies.

Ecosystem Development
TCN works to build long-term national resilience
by catalyzing regional technology clusters and

high-quality jobs, boosting inward investment to
support domestic innovation.

Outcome

Facilitates rapid commercialization and
market adoption of innovative
technologies, enhancing productivity and
economic competitiveness across key
sectors in the UK, while fostering regional
development, skills enhancement, and
sustainable economic growth.

Sustainable Practices

Industry vs Public
The CN must align the commercial
goals of industry partners with the
broader public interest objectives
of government funding.

Regional Inequalities
Despite efforts to foster regional
innovation clusters, some areas of
the UK remain underrepresented in
CN activities

Funding Dependence
The "thirds" funding model relies
on equal contributions from public
core funding, collaborative R&D,
and commercial income.

Measuring Impact
A lack of clear impact metrics can
make it challenging to maintain
public and stakeholder support for
CN initiatives.

SME Engagement
While the CN aims to support SMEs,
many smaller businesses face
barriers such as high costs,
complex processes, and limited
awareness of Catapult services.

Technological Change
Rapid pace of technology
advancements may present
resource allocation challenges.

While CN has sustainability goals,
transitioning to a low-carbon
economy requires time investment,
and alignment.

Talent Retention
Limited budgets for competitive
salaries can lead to talent drain.
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The Net Zero Advisory Board

Established: 2021

Collaborative Model Employed: Independent Multistakeholder Climate Advisory Council (Government Appointed).

Sector: Climate change and energy transition - provides cross-sector guidance (industry, science, Indigenous, civil
society perspectives) on national climate strategy and emissions targets.
Mission: Advise the federal government on pathways to achieve net-zero greenhouse gas emissions by 2050, by bringing
together diverse expert and stakeholder insights (from clean tech innovation to community impacts) and fostering

consensus on feasible, just climate solution.

Services:

Independent Expert

Advice
NZAB provides the Minister of
Environment and Climate Change
with impartial recommendations on
pathways to attain net-zero
emissions, ensuring decisions are

Stakeholder Engagement

NZAB actively consults with a
diverse range of stakeholders,
including industry leaders,
Indigenous communities, and
environmental organizations, to
gather perspectives and build
consensus on climate strategies.

Policy Recommendations
NZAB advises on setting interim
emissions reduction targets and

suggests policies to facilitate

Canada's transition to a low-carbon

economy, focusing on areas such
as clean energy adoption and
sustainable practices.

Annual Reporting
NZAB submits annual reports
detailing its advice and activities,
promoting transparency and
accountability in Canada's climate
action efforts

informed by the latest scientific and
technological insights.

Service Flow:
Actor

NZAB, utilizes multi-stakeholder advisory
frameworks, diverse public consultations,
targeted research, independent expert

deliberation, and inclusive engagement
processes.

Action

Advises and guides the Canadian
government through comprehensive
assessments and strategic
recommendations on achieving ambitious
net-zero emission targets and integrating
socio-economic equity in climate policy
formulation.

Outcome

Produces credible, transparent, and
inclusive climate strategies that effectively
align national policies with scientific
guidance and public priorities, directly
benefiting Canadian citizens, affected
communities, industry stakeholders, and
Indigenous partners through informed and
equitable climate action pathways.

Key Funding Mechanisms:

Challenges and Limitations:

Independence vs Gov

Influence
While designed to operate
independently, its funding and
mandate come from the federal
government.

Public Trust
As an advisory body, the NZAB's
role and contributions may not be
fully understood by the public,
leading to skepticism about its
effectiveness.

Advice to Action
NZAB provides recommendations
but has no direct authority to
implement policies or enforce
decisions.

Indigenous Engagement
Inadequate engagement could
lead to inequities and weaken the
NZAB's credibility and inclusivity.

Measuring Impact
A lack of clear impact metrics can
make it challenging to maintain
public and stakeholder support for
NZAB initiatives.

Long-term vs Short-term
Striking a balance between long-
term planning and immediate
actions can create tension in its
recommendations.

Technological Change
Rapid pace of technology
advancements may present
resource allocation challenges.

Regional Inequalities
Canada'’s diverse economic
landscape means that strategies
benefiting one region or sector may
not be equally effective for others
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Established: 2018

Global Innovation Cluster

i+l

Collaborative Model Employed: Public-Private Innovation Cluster Consortia.

Sector: Advanced industries (digital tech, Al, manufacturing, protein/agri-food, ocean industries).

Mission: Catalyze transformative innovation, scale up companies, and build talent in critical sectors to bolster Canada’s
economy and solve global challenges.

Services:

Collaborative R&D
GIC facilitates joint R&D
projects between industry,
academia, and government
to develop innovative
technologies and solutions

in key sectors such as Al,
advanced manufacturing,

Funding and Finical
Support
GIC provides funding
support for innovation
projects through a cost-
sharing model involving

government and industry
contributions.

Business Scale-Up
Programs
GIC assists start-ups and
SME's in scaling their
operations by providing
mentorship, access to

resources, and market
connections. It focuses on

Workforce
Development and
Training
GIC partners with
educational institutions to
deliver training programs
that address emerging
industry skill gaps.

Monitoring and

Metrics
GIC tracks project
outcomes and cluster
performance to ensure
alignment with national
innovation goals and
deliver measurable

and Oceans.

Service Flow:
Actor

Canada'’s Global Innovation Clusters,
operate industry-academia-government
R&D consortia, matched co-investment
frameworks, scale-up platforms,
specialized talent initiatives, and regional
innovation ecosystems.

Key Funding Mechanisms:

Challenges and Limitations:

Funding Dependence
While federal funding provides significant seed
funding, the long-term financial sustainability of
clusters relies on industry investment.

Global Competition
Competing with international innovation hubs requires
maintaining world-class infrastructure, attracting global

talent, and delivering impactful outcomes

supporting the transition
from ideation to
commercialization.

Action

Facilitates multi-party collaboration, de-
risks innovation through matched funding,
accelerates commercialization of

technologies, and develops targeted
workforce competencies.

Regional Disparities
Clusters are concentrated in urban centers or
regions with established infrastructure, leaving
rural or less-developed areas with limited access
to resources and opportunities.

Governance Complexity
The decentralized nature of each cluster creates
challenges in ensuring consistent oversight,

collaboration, and alignment with national goals.

economic and societal
benefits..

Outcome

Significantly strengthens Canada'’s
innovation landscape, accelerates the
growth of globally competitive companies,
drives regional economic prosperity, and
equips Canadian workers with skills
relevant to high-growth industries,
benefiting businesses, workers,
communities, and the broader national
economy.

Measuring Success
Existing metrics may not fully capture long-term
societal benefits or contributions to Canada’s s
STl ecosystem.
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Established: 2010

i+l

Collaborative Model Employed: Private CEO Peer Network for Global Expansion (with public-sector linkages).
Sector: Business leadership and scale-up mentorship.

Mission: Foster the emergence of Quebec “global champions” by providing top CEOs with peer learning and support to
accelerate their companies’ sustainable growth on the world stage.

Services:

Event Programming:
Organizes over 40 member events
annually, featuring world-class
speakers and facilitating

knowledge exchange among
members

Service Flow:
Actor

QG100 Network, uses confidential peer-
to-peer learning forums, strategic
mentorship exchanges, international
market intelligence, public-sector export
partnerships, and specialized CEO
advisory programs.

Key Funding Mechanisms:

Challenges and Limitations:

Exclusivity Constraints:
Limiting membership to 100 companies ensures
exclusivity but restricts the network's ability to
expand its influence and incorporate emerging
enterprises that could benefit from its resources.

External and Political Factors:
Members operating in international markets are
subject to economic fluctuations, trade tensions,
and geopolitical risks, which can influence their
engagement levels and priorities within the
network.

Communities of Interest:
Hosts focus groups, forums, and
roundtables that engage over 900
participants, addressing specific

sectors and themes relevant to
members' international operations.

Action

Provides CEOs with targeted, high-value
strategic guidance, facilitated global
market access, practical know-how, and

collaborative problem-solving
opportunities.

Funding Stability:

Reliance on membership dues and sponsorships
means that the network's funding can be subject
to fluctuations based on economic conditions
and member engagement levels.

Measuring Impact:

Given the confidential and strategic nature of
member interactions, quantifying the direct
impact of the network's activities on individual
company performance or broader economic
indicators is challenging.

Individualized Services:
Provides tailored support to
member companies, including
strategic guidance and access to a
network of experts to navigate
complex international challenges.

Confidentiality an non-

Compete Framework:
Ensures a secure environment for

open and honest discussions by
implementing strict confidentiality,
non-compete, and non-solicitation
agreements among members.

Outcome

Accelerates global expansion and
strengthens innovation capacities of
Quebec-based companies, enhancing
their international competitiveness,
economic growth, employment creation,
and sustainable value generation for the
broader Quebec economy.

Member Engagement Variability:
The effectiveness of knowledge sharing and
collaborative initiatives heavily depends on
active member participation, which can vary due
to leadership changes or shifting company
priorities.

Operational Capacity:
Operating with a lean administrative team, the
network may face challenges in scaling
operations, managing multiple concurrent
initiatives, or responding swiftly to emerging
opportunities.
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EMERGING MODELS

In order to explore the role of emerging organizations and the specific mechanisms they employ, key
prompts were presented to various Al models. The following section outlines the prompts and their

corresponding outputs.

What are the defining characteristics of emerging collaborative models in a Web 3.0
environment?

Emerging models in a Web 3.0 environment will be characterized by decentralization, transparency, and
autonomy. They leverage distributed ledger technology (DLT) like blockchain, rely on decentralized autonomous
organizations (DAOs) for governance, and utilize token-based economies to incentivize participation. The focus shifts
from hierarchical decision-making to peer-to-peer interactions, fostering self-organizing systems with minimal central
oversight.

How can incentive structures, such as tokenization or DAOs, improve participation and
engagement in collaborative networks?

Tokenization can create economic incentives for participation by assigning value to various kinds of
contributions. DAOs will provide stakeholders with voting rights tied to tokens, fostering collective ownership and
decision-making. By aligning individual and organizational incentives, these structures will improve participation and

engagement.

What mechanisms can prevent power concentration and ensure decentralized models
remain transparent and fair?

Built-in checks, such as consensus protocols and open-source code, promote accountability. Rotating leadership
roles, equitable voting mechanisms, audits of decision-making processes, and enforceable smart contracts all
help maintain fairness and prevent undue concentration of power

What role can collaborative models play in mitigating systemic risks, such as the
polycrisis, through coordinated action?

Decentralized governance frameworks will distribute decision-making power, ensuring that all participants have a
say. Smart contracts will automate rules and processes, reducing delays and errors. Shared data repositories (data
commons) will allow stakeholders to collectively manage information, unlocking innovation and problem-solving.

What metrics can be used to evaluate the effectiveness of emerging collaborative
models in fostering innovation and social cohesion?

Metrics like stakeholder diversity, network growth, decision-making transparency, and the economic value
generated can assess the effectiveness of collaborative models. Environmental and social impact indicators offer
additional insight into their broader benéfits.

Supplementary Information Brief of Web 3.0 and Collaboration
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EMERGING MODELS

Having explored key components of emerging models—including governance, incentivization,
collective action, and measurement metrics—the following provides detailed overview of the
current Web 3.0 landscape.

WEB 1.0 VS 2.0 VS WEB 3.0

Web 1.0 Web 2.0 Web3
Consumers Consumers
o & ® o <&
1‘, 1 I 7t 2R
#at St e / \ e
" '
& o e e . .
A & K & A a
I I < \ v/ -
® o ® o o
Producers Producers

Web 3.0 decentralizes data
control, leveraging
blockchain, Al and other
technologies to empower
users with ownership of
their digital identities and
assets, data is shared
across decentralized
networks, enabling
trustless, transparent
interactions and fostering
new opportunities for
collaboration. This shift
transforms data from a
centralized resource into a
shared infrastructure for
innovation and
collaboration.

The first iteration of the Web 2.0 introduced
internet, Web 1.0, featured interactivity, enabling
static content that users users to create, share, and
could only read, with no engage with content. Data
interactivity. Data was became highly valuable as
centralized, controlled by it could be leveraged to
website owners, and used drive targeted advertising
for publishing purposes, and platform growth for
interactions and data private organizations.

exchange were minimal However, given it is

resembling an online predominantly owned and

library. controlled by centralized
entities, concerns about
privacy, transparency, and
monopolization arose.




Established: 2016

Powerledger

Collaborative Model:
EMERGING

Collaborative Model Employed: Tech-Driven Decentralized Energy Marketplace (Blockchain Platform).

Sector: Renewable energy trading and digital infrastructure.
Mission: Democratize power by enabling consumers and communities to trade renewable energy peer-to-peer,
accelerating the transition to sustainable, distributed energy systems.

Services:

Peer-to-Peer Energy
Trading
Powerledger allows
households and businesses
to trade surplus renewable

energy directly with their
neighbors using

blockchain for secure and

transparent transactions.

Service Flow:
Actor

Powerledger, employs blockchain-based
peer-to-peer (P2P) digital platforms, smart

Renewable Energy
Certificates (RECs)
Trading

Powerledger enables
efficient, traceable trading
of RECs to verify and
monetize renewable
energy production.

Virtual Power Plants
(VPPs)
Powerledger facilitates
aggregation of distributed
energy resources,

optimizing energy storage
and usage across grid
networks.

Action

Enables transparent, secure, and efficient
direct energy trading among consumers,

Grid Services
Powerledger enhances grid
stability and efficiency by
providing real-time data for
utilities to manage energy

supply and demand.

Carbon Credit
Tracking

Powerledger tracks and
verifies carbon offsets,
allowing companies to
meet sustainability goals
more transparently.

Outcome

Drives the adoption of decentralized
renewable energy solutions, significantly

improving energy efficiency, market
flexibility, and resilience of energy

contracts, decentralized energy

renewable energy producers, and utilities,
enhancing grid stability and renewable
energy adoption.

infrastructure, ultimately benefiting
utilities, renewable energy producers,
residential and commercial consumers,
and broader societal climate objectives.

marketplaces, and token-based
incentivization mechanisms.

Key Funding Mechanisms:

Challenges and Limitations:

Consumer Awareness
Limited understanding of blockchain and P2P
trading among end-users can slow adoption
rates. High CAPEX for integrating Powerledger’s
systems may deter smaller organizations.

Regulatory Uncertainty
Varying energy regulations across regions, and
resistance from utilities may hinder the adoption

of P2P energy trading.

Scalability Issues
Varying energy regulations across regions may
hinder the adoption of P2P energy trading.
Additionally, high throughput is critical for live
trading, which current blockchain technology
struggles to handle.

Long Term Sustainability
The rapid evolution of blockchain and energy
technologies means Powerledger must
continuously innovate to remain competitive.

Interoperability Challenges
Compatibility with diverse energy management
systems and local energy grids poses
challenges in regions with outdated
infrastructure.

Energy Consumption
Blockchain's energy-intensive operations,
particularly on public ledgers, may conflict with
sustainability goals.
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Collaborative Model:
EMERGING

Climate Collective

Established: 2021

Collaborative Model Employed: Community-Led Climate Tech Accelerator Network.

Sector: Climate innovation and digital technology (web3, Al, etc.).

Mission: Accelerate early-stage climate and “nature-tech” innovations by leveraging digital technology and a global
community of stakeholders..

Services:

Carbon Offset

Tokenized

Marketplace
Climate Collective facilitates
tracking, trading, and

verification of carbon credits on
blockchain to support business
and organizational net zero
goals.

Service Flow:
Actor

Incentives
Climate Collective operates in
such a way that it rewards

participants for climate positive
actions, such as carbon offset

Project Funding

Climate Collective enables

climate projects to access
decentralized funding through
crowdfunding, token sales, and

community participation.

Action

Data Transparency
Climate Collective provides
open access to project data,

including emissions reductions,

funding allocation, and
environmental impact, ensuring
accountability and trust among
members.

Collaboration Hub
Climate Collective connects
stakeholders—including
businesses, nonprofits, and
individuals—to collaborate on
sustainability projects and share
resources.

Outcome

Accelerates development and widespread
deployment of climate solutions,
strengthening local communities'
resilience and economic opportunities,
while contributing significantly to global

Climate Collective, operates global digital
innovation networks, decentralized
climate-tech accelerators, community-
driven incubation programs, open-source
technology platforms, and multi-
stakeholder partnerships.

Identifies, supports, funds, and scales
high-potential climate technology
ventures, leveraging cross-sector
collaboration, digital engagement,

blockchain incentives, and crowdsourced
innovation.

climate change mitigation, benefiting
climate entrepreneurs, innovators,
communities, investors, and global
environmental stakeholders.

Key Funding Mechanisms:

Challenges and Limitations:

Regulatory
Uncertainty

Navigating the evolving
regulatory landscape around
carbon trading and blockchain
technology across different
regions.

Scalability Issues
Expanding the platform to

accommodate large-scale global
participation while maintaining

efficiency.

Trust Building
Convincing traditional
organizations and policymakers
to adopt decentralized
approaches for climate action.

Data Integrity
Ensuring the accuracy and
transparency of emissions data
and carbon credit verification
remains a challenge.

Energy
Consumption

Blockchain’s energy-intensive
operations, particularly on public
ledgers, may conflict with
sustainability goals.
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Established: 2015

vTaiwan

Collaborative Model:
EMERGING

Collaborative Model Employed: Civic Technology-Enabled Open Consultation Platform (“People-Public-Private

Partnership”).

Sector: Digital governance and participatory policymaking.
Mission: Facilitate structured, transparent citizen-government collaboration in policymaking by using open-source digital
tools and multi-stakeholder engagement to build consensus on contentious issues.

Services:

Digital Consultation

Platform
vTaiwan facilitates open
discussions on policy

issues using digital tools
and platforms to to gather
diverse opinions and build
consensus.

Service Flow:
Actor

vTaiwan, uses civic tech-enabled digital
democracy platforms (such as Pol.is),
open-source consensus tools, structured
multi-stakeholder forums, and facilitated
public-private-citizen deliberation

processes.

Funding:

Crowdsourced

Policy Formation
vTaiwan engages
stakeholders through
online forums, hackathons,
and workshops to co-create
policy recommendations.

Challenges and Limitations:

Digital Divide
Limited participation from
older populations or those

without access to digital
tools may result in unequal
representation.

Scalability Issues
Expanding the platform to
accommodate large-scale
global participation while

maintaining efficiency.

Consensus Building

Mechanisms
vTaiwan uses platforms like
Pol.is, which is a real-time
sentiment analysis tool, to
identify areas of agreement
and disagreement among
participants.

Action

Facilitates structured, scalable public
participation, transparent policy
deliberation, and rapid policy co-creation,
bridging the gap between citizens,
policymakers, business leaders, and

academic experts.

Consensus Fatigue

Extended deliberation
processes may lead to
participant fatigue,

reducing engagement over

time.

Data Transparency
vTaiwan ensures all
deliberations, discussions,
and outcomes are
documented and publicly
accessible, thereby
fostering trust and
accountability.

Multi Stakeholder

Engagement
vTaiwan brings together
representatives from

government, civil society,
academia, and industry to
collaboratively address
issues.

Outcome

Strengthens democratic legitimacy, policy

responsiveness, and public trust in

governance, resulting in more inclusive,

balanced, and implementable digital

policy outcomes that reflect broad societal
consensus for Taiwanese citizens and
governmental stakeholders.

Cultural Resistance

Traditional governance
structures may resist
integrating participatory
mechanisms into
policymaking.

Non Binding

Outcomes
Recommendations made
through vTaiwan are non-
binding, leaving the final

decision to government
agencies.
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Collaborative Model Employed: Global Data Collaborative Ecosystem.

Established: 2015

FAIR Data Commons

Collaborative Model:
EMERGING

Sector: Data governance and open science - spans scientific research, data science, and various domains (healthcare,
environmental, social data, etc.) that benefit from shared data infrastructure.
Mission: Promote the creation, sharing, and reuse of data across sectors and borders in line with the FAIR principles
(Findable, Accessible, Interoperable, Reusable), by building shared digital infrastructure, standards, and governance
frameworks that enable collaborative and ethical data use.

Services:

Data Stewardship
and Management
FAIR Provides tools and
guidelines for managing
data life cyclesin
compliance with FAIR

principles. Additionally,
FAIR assists organizations
in organizing, curating, and
archiving datasets for long-
term accessibility.

Service Flow:
Actor

Interoperability

Standards
FAIR develops and
promotes metadata
standards, ontologies, and
frameworks that ensure

datasets can integrate
seamlessly across systems
and disciplines.

Open Data

Infrastructure
FAIR offers digital platforms
for sharing and accessing
open data, ensuring data is
stored securely and made
available to authorized
users

Action

FAIR Metrics
FAIR provides mechanisms
to evaluate and certify the
FAIRness of datasets,
helping organizations
identify areas for
improvement in data

management. This enables
stakeholders to track
compliance with FAIR
principles through
automated auditing
systems.

Capacity Building
and Training
FAIR delivers workshops, e-
learning modules, and
resources to train
individuals and
organizations in FAIR
principles and their
applications

Outcome

FAIR Data Commons, employs global data
governance frameworks, open data
standards, decentralized digital
infrastructure, international research
networks, and multi-stakeholder
governance models.

Facilitates secure, interoperable, and
efficient global data sharing and
collaboration, enhances data stewardship
practices, and builds capacity among
global research institutions, governments,
and private sectors.

Significantly accelerates scientific
research, innovation, and evidence-based
decision-making, improving the ability of
researchers, policymakers, and industry to

address critical global challenges such as
public health, climate change, and

Key Funding Mechanisms:

Challenges and Limitations:

Digital Divide
In some fields, tools and platforms
necessary to fully implement FAIR
principles are still under
development or lack user-friendly
interfaces.

Scalability Issues
Expanding the platform to
accommodate large-scale global
participation while maintaining
efficiency.

Standardization Gaps
The lack of universally accepted
standards for metadata and
ontologies can hinder the
seamless exchange of data
between systems

environmental sustainability.

Cultural Resistance
Traditional governance structures
may resist integrating participatory

mechanisms into policymaking.

30



Services

Governance

Funding

Challenges

ANALYSIS OF MODELS

The following section provides an analysis of each category of collaborative model (legacy, modern,

emerging) as well as a competitive analysis ranking all models against one another.

TRADITIONAL

Focus on applied research,
knowledge transfer, and
technology development. .

Centralized and hierarchal
governance structures with
oversight from national
governments.

Strong public sector
involvement with advisory
bords representing academia,
industry, ang gov interests.

Dependence on government
funding for core operations,
supplemented by revenues
from contract research,
licensing, and membership
fees.

Public-private industry
projects.

Dependence on public
funding resulting in

susceptibility to political shifts.

Centralization resulting in
limited agility required to
respond to rapid pace of

polycrisis changes.

MODERN

Emphasis on collaboration
between academia, industry,
and government.

Support for applied innovation
and workforce development to
address current challenges,
such as regional economic
disparities.

Public-private partnerships
with decentralized
departments to promote
stakeholder engagement.
Emphasis on inclusivity and
regional representation
compared to legacy models.

Government seed funding,
supplemented by industry
partnerships and
commercialization revenues.
Licensing fees and service
contracts for applied research.

Balancing diverse interests.
Challenges scaling to
underrepresented regions.
Limited capacity to respond to
disruptive technologies.

EMERGING

Use of cutting-edge
technologies like blockchain,
DAOs, and Al for decentralized
decision-making and
incentivization.

Platforms that promote
transparency, equity, and
active user participation.

Decentralized and community
driven governance, often
through DAOs and token based
voting systems.

Rely on Web 3 mechanisms for
operational transparency and
decision making.

Innovative funding
mechanisms such as ICO’s
and tokenized ecosystems.
Decentralized funding models,
including crowdfunding and
micro-investments.

Regulatory uncertainty.
Ensuring equitable access to
decentralized ecosystems and
tools.

Addressing technical
complexity and high energy
consumption of blockchain
systems.
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