POLICY BRIEF

SGUTH
CENTRE

N°. 153

3 February 2026

Unlocking Innovation Traps: A Systems Thinking Approach to University-SME

Collaboration
By Dr. Ufuk Tiren* and Syed Ibrahim Bilal Majid™**

ABSTRACT

Despite growing institutional interest, university-small and medium-sized enterprise (SME)
collaborations often underperform, stalling before generating sustainable innovation. This
study adopts a systems thinking perspective to diagnose such persistent failures as struc-
tural—rather than individual—challenges. Using OSTIM Technical University (OSTIMTECH)
as a case study, the research employs participatory causal loop diagrams (CLDs) to visualize
key feedback dynamics affecting trust, incentives, and knowledge flows. Central to the

P

analysis is the “Success to the Successful” archetype, which explains how dominant acade-
mic incentives reinforce publication-oriented behaviors while marginalizing collaboration
and applied innovation. The resulting model reveals why certain loops—like academic re-
putation—gain momentum while others—such as ecosystem learning—remain underdeve-
loped without intentional redesign. By identifying leverage points for institutional reform,
including incentive recalibration and long-term partnership support, the paper offers actio-
nable insights for third-generation universities. Ultimately, reframing collaboration through
a systemic lens enhances understanding of complex innovation ecosystems and guides
more credible, sustainable approaches to university-industry engagement.

KEYWORDS: Systems Thinking, University-Small and Medium-sized Enterprise (SME)
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Malgré I'intérét croissant des institutions, les collaborations entre les universités et les petites et
moyennes entreprises (PME) sont souvent peu performantes et patinent avant de générer une in-
novation durable. Cette étude adopte une perspective de pensée systémique pour diagnostiquer
ces échecs persistants comme des défis structurels plutét qu'individuels. En prenant I'université
technique d’OSTIM (OSTIMTECH) comme étude de cas, la recherche utilise des diagrammes
de boucles causales participatifs pour visualiser les principales dynamiques de rétroaction qui
affectent la confiance, les incitations et les flux de connaissances. L'analyse s'articule autour de
I'archétype « Success to the Successful » (le succés aux plus performants), qui explique comment

University-small and medium-sized enter-
prise (SME) collaboration has long been
promoted as a catalyst for innovation and
economic growth. However, despite strong
policy backing and substantial financial su-
pport, many such partnerships do not lead
to durable or scalable innovation.

Traditional approaches often locate failure
in individual actors or one-off project miss-
teps. However, systems thinking encoura-
ges us to ask: what is it about the structure
of the system that consistently generates
these failures?

Causal loop diagrams (CLDs) and archetypes
help translate abstract systems’ behavior
into actionable insights and are particularly
valuable for addressing complex institutio-
nal challenges like university-industry inno-
vation collaboration.

les incitations académiques dominantes renforcent les comportements axés sur la publication tout en marginalisant la collaboration et I'innovation appliquée.
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A pesar del creciente interés institucional, las colaboraciones entre univer-
sidades y pequenas y medianas empresas (Pymes) suelen tener un rendi-
miento inferior al esperado, estancdndose antes de generar una innovacion
sostenible. Este estudio adopta una perspectiva de pensamiento sistémico
para diagnosticar estos fracasos persistentes como desafios de cardcter es-
tructural, mds que individual. Utilizando a la Universidad Técnica OSTIM
(OSTIMTECH,) como estudio de caso, la investigacién emplea diagramas de
bucles causales participativos (CLD en inglés) para visualizar las principales
dindmicas de retroalimentacion que afectan la confianza, los incentivos y
los flujos de conocimiento. El eje central del andlisis es el arquetipo “Exito
para los exitosos”, que explica como los incentivos académicos dominantes
refuerzan los comportamientos orientados a la publicacion, al tiempo que
marginan la colaboracién y la innovacion aplicada. EI modelo resultante
revela por qué ciertos bucles, como la reputacién académica, cobran im-
pulso, mientras que otros, como el aprendizaje del ecosistema, permanecen
subdesarrollados sin un rediseno intencional. Al identificar los puntos de
apalancamiento para la reforma institucional, incluyendo la recalibracién de
los incentivos y el apoyo a las asociaciones a largo plazo, el articulo ofrece
ideas prdcticas para las universidades de tercera generacion. En ultima ins-
tancia, replantear la colaboracién desde una perspectiva sistémica mejora
la comprension de los complejos ecosistemas de innovacion y orienta hacia
enfoques mds creibles y sostenibles para la colaboracion entre la universi-
dad vy la industria.

El pensamiento sistémico, las colaboraciones entre
universidades y pequenas y medianas empresas (Pymes), la Universidad
Técnica OSTIM (OSTIMTECH), los diagramas de bucles causales (CLD en in-
glés), el arquetipo “Exito para los exitosos’, la innovacion, las universidades
de tercera generacion
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1. Introduction

University-small and medium-sized enterprise (SME) collabora-
tion has long been promoted as a catalyst for innovation and
economic growth. However, despite strong policy backing and
substantial financial support, many such partnerships do not
lead to durable or scalable innovation. Consistent with OECD
(2019) evidence, the limited progression of many university-in-
dustry partnerships beyond the pilot stage cannot be explained
solely by insufficient funding or lack of intent. Rather, the pri-
mary constraint lies in structural and governance misalignments
among universities, industry actors, and policy frameworks,
including misaligned incentives, fragmented policy mixes, and
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weak coordination mechanisms.

The motivation behind this paper is to diagnose this persistent
underperformance through a systems lens. Traditional approa-
ches often locate failure in individual actors or one-off project
missteps. However, systems thinking encourages us to ask:
what is it about the structure of the system that consistently
generates these failures?

The significance of this inquiry lies in its implications for policy
and institutional reform. If systemic misalignments are driving
underperformance, then interventions must target those un-
derlying structures—not just surface-level symptoms. This pa-
per proposes that systems thinking offers the tools to unders-
tand, diagnose, and redesign these structures, especially within
the socio-technical environment where trust, culture, incenti-
ves, and learning intersect.

2. Background

The evolution of university models provides critical context
for understanding the growing imperative of university-SME
collaboration. Wissema (2009) conceptualizes this evolution in
terms of three generational shifts. First-generation universities
focus primarily on teaching, serving as knowledge transmitters.
Second-generation institutions emphasize research alongside
teaching, producing new knowledge but largely remaining siloed
from market application. In contrast, third-generation universi-
ties integrate a third mission—entrepreneurship—beyond tea-
ching and research. This third generation is marked by deeper
engagement with innovation ecosystems. Startups, spinouts,
and SME partnerships are no longer peripheral activities but
core to institutional identity and strategy. Universities invest in
technology transfer offices, innovation districts, and embedded
PhD programs that connect academia with industry. Faculty
members serve not only as scholars but also as mentors, entre-
preneurs, and system connectors, helping to translate academic
knowledge into societal value.

In this context, traditional linear models of innovation appear
increasingly insufficient. Instead, third-generation universities
require more dynamic, systemic models to understand and im-
prove their innovation performance.

From Linear Models to Collaborative Complexity

Historically, the dominant framework guiding innovation was
the “linear model,” popularized by Vannevar Bush (1945). In
this model, basic research in universities flows in a unidirectio-
nal manner toward applied research, development, and finally
commercialization. While elegant in theory, this model fails to
reflect the recursive, interactive, and transdisciplinary nature of
real-world innovation (Etzkowitz & Leydesdorff, 2000).

Subsequent models—such as the Triple Helix (Etzkowitz &
Leydesdorff, 2000), Mode 2 knowledge production (Gibbons et
al., 1994), and National Innovation Systems (Lundvall, 1992)—
have emphasized co-creation, contextual relevance, and institu-
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tional interplay. These models promote mutual learning among
universities, industries, and government actors, highlighting the
importance of trust, knowledge circulation, and system-wide
feedback mechanisms.

However, many institutions still structure their incentives and
evaluation systems around linear assumptions. Research fun-
ding often prioritizes theoretical novelty over practical applica-
tion. Academic careers depend largely on publication metrics,
not on partnerships with industry or societal impact (Tijssen,
2012).

This disconnect creates a structural mismatch: SMEs typically
seek rapid, applicable solutions that align with business cycles,
while universities are driven by depth, theory, and long resear-
ch timelines. Consequently, many collaborations collapse after
a single engagement, citing unmet expectations or misaligned
timelines (Bruneel et al., 2010).

International studies further reinforce this trend. For example,
research from Germany, the United Kingdom, and South Korea
shows that while innovation vouchers and tech transfer initiati-
ves can spark initial engagement, they rarely produce sustained
innovation unless backed by ecosystem-level support (Eickel-
pasch & Fritsch, 2005; D'Este & Patel, 2007; Lee & Kang, 2007).
The problem is not that universities or SMEs lack motivation—
it is that the architecture of collaboration remains brittle and
overly episodic.

Previous Applications of Systems Thinking and Causal Loop Dia-
grams (CLDs)

While systems thinking is increasingly applied in public health
and sustainability domains, its use in SME-university collabo-
ration remains underdeveloped. Igbal et al. (2015) used CLDs
to explain how constraints in university-industry research col-
laboration feed back into Malaysia’s national innovation system,
highlighting reinforcing and balancing loops (and delays) that
can undermine innovation performance. Dhukaram et al. (2018)
highlight a rising interest in systems methodologies in innova-
tion contexts globally but find few robust, CLD-based models
specifically addressing SME-university partnerships. Crabolu
et al. (2023) used CLDs to evaluate the effectiveness of policy
instruments in innovation governance, showing how feedback
loops reveal unintended consequences and systemic barriers.

Health systems studies by Cassidy et al. (2022) and Ashby et al.
(2023) provide best practices for participatory CLD construc-
tion and validation, highlighting stakeholder engagement as a
critical factor. Similarly, Barbrook-Johnson and Penn (2021) and
The Systems Thinker (2014) offer foundational guidance on CLD
modeling for complex systems, including feedback loop labeling
and variable definition. These studies confirm the value of CLDs
in diagnosing and visualizing system-level dynamics, though few
extend these methods to SME-university collaborations.

This paper contributes to the literature by filling that gap
through a systems-informed diagnostic and design approach:
using triangulated CLD modeling to map university-SME inno-
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vation systems, identify leverage points for institutional rede-
sign, and ground these insights in both existing literature and
the lived practice of OSTIM Technical University (OSTIMTECH).

3. Methodology: The Systems Thinking Approach

Systems thinking, rooted in general systems theory (von Berta-
lanffy, 1968), provides a robust methodology to analyze com-
plex socio-technical challenges. It emphasizes the interplay bet-
ween parts of a system, focusing on patterns of relationships,
feedback loops, delays, and leverage points (Meadows, 2008).
This approach is uniquely suited to understand university-SME
collaboration because it accounts for interdependencies bet-
ween actors, institutions, cultures, and incentives. Unlike linear
models, systems thinking accommodates unpredictability, itera-
tion, and reflexivity. It also shifts the question from “Who is at
fault?” to “What systemic dynamics led to this result?”

System Archetypes

A key strength of systems thinking lies in its use of system ar-
chetypes—recurring structures of behavior that appear across
different domains. Archetypes serve as diagnostic templates
for identifying persistent patterns and systemic traps that con-
tribute to underperformance or stagnation. In the context of
university-SME collaboration, where interactions are shaped
by multiple institutions, policies, and cultural expectations, ar-
chetypes provide a way to conceptualize common dynamics
such as reinforcing inequalities, delayed impacts, and uninten-
ded consequences.

Several common archetypes are particularly relevant to ins-
titutional and innovation contexts. The Limits to Growth ar-
chetype describes a situation where reinforcing processes are
eventually slowed or reversed by internal constraints, such as
resource depletion or institutional fatigue (Senge, 2006). Shif-
ting the Burden involves a tendency to rely on symptomatic
solutions—such as one-off collaborative projects or external
consultancy—while neglecting fundamental causes like strate-
gic misalignment or cultural disconnects between academia and
industry (Kim, 1992). The Success to the Successful archetype
illustrates how early advantages in one domain (e.g., academic
publishing) attract increasing resources, creating reinforcing ine-
qualities that limit growth in other domains (Braun, 2002). Fixes
that Fail highlight the unintended consequences of short-term
solutions that ultimately worsen the original problem, such as
incentivizing surface-level cooperation without nurturing trust
(Goodman, 1997). Additionally, the Tragedy of the Commons
archetype reveals how individual actors, in pursuing short-term
benefit (e.g., focusing only on their key performance indicators
(KPIs)), may collectively degrade shared institutional resources
and collaborative potential (Hardin, 1968).

Rather than offering one-size-fits-all answers, system ar-
chetypes prompt deeper reflection on how feedback mecha-
nisms operate within a given context. They are not predictive
formulas, but rather heuristic models that support learning and
adaptation. Their value lies in highlighting leverage points—pla-
ces within the system where small, well-designed interventions
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may yield disproportionate impact (Maani & Cavana, 2007; An-
derson & Johnson, 1997).

When surfaced through tools like CLDs, archetypes help trans-
late abstract systems’ behavior into actionable insights. This
enables practitioners and policy designers to move beyond
reactive fixes and instead target systemic redesign (Sterman,
2000; Morecroft, 2015). As such, the method is particularly
valuable for addressing complex institutional challenges like uni-
versity-industry innovation collaboration, where linear, symp-
tomatic interventions have repeatedly fallen short.

Methodologic Evidence for CLD Design

CLDs have been widely applied in problem structuring methods
(e.g., Cavana & Mares, 2004; Checkland, 1981), particularly in
domains like healthcare and sustainability. They are increasingly
constructed using triangulated inputs—literature review, expert
knowledge, and stakeholder workshops—to enhance their relia-
bility and validity (Dhirasasna & Sahin, 2019). In health system
contexts, CLDs are now regarded as powerful tools for partici-
patory diagnosis and co-design of interventions (Cassidy et al.,
2022; Ashby et al., 2023).

For this paper, the CLDs were developed through a triangulated
process involving document analysis, semi-structured faculty
interviews, SME feedback, and workshop validation sessions
conducted between 2021 and 2024 at OSTIMTECH. This aligns
with best practices for building stakeholder-relevant, actionable
system models.

Figure 1 CLD depicting the interrelations among variables
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Systems thinking is not only diagnostic but prescriptive. By
identifying leverage points—places where a small shift can pro-
duce large changes—institutions can realign their strategies and
policies. For instance, revising academic evaluation criteria to
include industry impact or launching student-embedded inno-
vation hubs can unlock collaboration potential. Examples from
sustainability science, public health, and technology adoption
further affirm the utility of systems thinking in complex environ-
ments. In each of these fields, CLDs have enabled stakeholders
to visualize bottlenecks and co-create system redesigns that re-
flect lived realities.

4. Application of Systems Thinking and CLDs in Univer-
sity-SME Collaboration

The systemic analysis of university-SME collaboration at OS-
TIMTECH reveals a dynamic network of reinforcing and ba-
lancing feedback loops that either support or inhibit sustained
innovation. These feedback structures were identified through
a triangulated methodology involving stakeholder workshops,
SME interviews, and document analysis conducted between
2021 and 2024. At the center of this approach is the CLD—a vi-
sual tool that not only illustrates concepts but exposes the inter-
dependent feedback structures shaping institutional and actor
behaviors over time. As shown in Figure 1, the CLD consolida-
tes the systems narrative into a single model, encapsulating re-
curring patterns of trust breakdowns, incentive misalignments,
and project fatigue. It maps three critical loops—one reinforcing
and two balancing—alongside regulatory constraints that shape
the system’s trajectory. Together, these elements provide a sys-
tem-level understanding of why university-SME collaboration
either evolves into resilient innovation ecosystems or falters
into episodic, transactional engagements.
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R1: Reputation-Publication Loop (Reinforcing)

The first loop (R1) illustrates how institutional incentives fo-
cused on academic publication can generate a self-reinforcing
cycle. When incentives prioritize publication, academic output
increases. More publications enhance university rankings, con-
tributing to greater institutional reputation. This reputation, in
turn, attracts higher-quality students and faculty, improving
teaching quality and graduate employability. As successful
alumni impact their communities, the university’s societal legiti-
macy grows, which then circles back to bolster its public image
and academic prestige. What is often perceived as intangible—
reputation—is shown here to be structurally embedded in the
academic reward system. However, as D’Este and Patel (2007)
argue, such dynamics may unintentionally deprioritize activities
with real-world impact, including SME engagement.

R2: Collaboration-Commercialization Loop (Reinforcing)

Loop R2 models the process through which SME engagement
can drive innovation and income—but also highlights where
systemic underutilization tends to occur. When institutions ac-
tively incentivize SME collaboration, more academics engage
with industry. This engagement builds absorptive capacity on
both sides, laying the groundwork for sustained, trust-based
relationships. Over time, these ties can enable successful com-
mercialization of ideas, leading to industry-derived income and
new entrepreneurial initiatives. This income, if reinvested, has
the potential to catalyze further collaboration—completing the
loop. However, in the absence of sustained support structures
or aligned expectations, the system may stall at the engage-
ment phase. Bruneel et al. (2010) describe this as a “valley of
death” for partnerships—where intention does not translate into
impact due to structural misalignments.

R3: Ecosystem Experience Loop (Reinforcing)

The third loop (R3) focuses on the importance of ecosystem
familiarity and shared learning. As actors—academics, SMEs,
and government entities—gain more experience collaborating,
they initiate additional joint projects. With each successful pro-
ject, mutual trust increases and transaction costs decrease, ma-
king future engagements easier and more adaptive. This loop
suggests that learning-by-doing is not merely operational but
strategic. Over time, the experience embedded in the ecosys-
tem reinforces innovation resilience, echoing Mode 2 knowled-
ge production (Gibbons et al., 1994) and more recent insights
from participatory innovation systems (Cassidy et al., 2022). Yet,
this loop too is vulnerable to interruption—especially in systems
where short-term outputs are valued over long-term relational
capital. If ecosystem actors face fatigue or repeated failures
without systemic feedback mechanisms, the loop may degrade
into episodic, low-trust interactions.

This model reflects a classical systems thinking archetype kno-
wn as “Success to the Successful” (Kim, 1992: Senge, 2006),
wherein competing feedback loops vie for institutional attention
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and resources. In this context, Loop R1 (Reputation-Publica-
tion) consistently draws reinforcement due to its alignment with
established academic metrics and incentive structures, there-
by accumulating institutional prestige and funding. Conversely,
Loops R2 and R3, which represent collaborative engagement
and ecosystem learning, often remain underdeveloped unless
specifically supported through policy or design interventions.
The archetype suggests that without intentional realignment,
the system tends to amplify success in the dominant loop (aca-
demic publication) while marginalizing alternative, socially im-
pactful pathways (such as SME engagement). Recognizing this
dynamic is critical for designing leverage points that rebalance
institutional priorities and prevent long-term systemic lock-in.

Systemic Leverage and Design Considerations

The most critical insight is that none of these loops self-activa-
te; they depend on how institutions design and balance incen-
tives, policies, and organizational infrastructure. If performance
metrics reward only academic publications, R1 will dominate,
crowding out collaboration and narrowing innovation pathways.
In contrast, if universities and policy makers actively support R2
and R3—by reconfiguring institutional norms, funding timelines,
and partnership support mechanisms—then more inclusive, mu-
tually beneficial systems may emerge. Indeed, systems thinking
does not just describe reality; it offers leverage to redesign it
(Meadows, 2008).

Equally important are the negative causal relations, represen-
ted in Figure 1 by red arrows. These illustrate how regulatory
overemphasis on publications or income generation targets wi-
thout relational support can dampen motivation and shorten
the temporal horizon of partnerships. Over time, such emphasis
may reduce intrinsic motivation, narrow academic roles, and si-
deline experiential learning opportunities. A particularly salient
leverage point across all loops is the role of knowledge accumu-
lation. This variable is shaped both by scholarly activity and by
embedded collaboration. Institutions face a pivotal choice: Will
this knowledge be retained primarily as a symbol of prestige, or
will it be mobilized to advance mutual learning and long-term
transformation?

This CLD does more than diagnose the system; it opens design
space for institutional reform. It shows that sustainable univer-
sity-SME innovation is not only a matter of alignment—it is also
a function of how actors interpret and respond to delayed fee-
dback, system structure, and perceived success. This visualiza-
tion helps pinpoint leverage points such as adjusting academic
KPIs, enhancing SME absorptive capacity, and embedding stu-
dents in innovation projects. Systems thinking enables institu-
tions to reframe failures not as one-off misalignments but as
recurring structural outcomes produced by delayed feedbacks
and siloed governance.

Policy interventions can influence these trajectories. Examples
include revising how faculty performance is evaluated, recogni-
zing co-publication with industry, embedding students in SMEs
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for experiential learning, and rewarding long-term relational
impact alongside traditional outputs. Such interventions—whi-
le context-dependent—can help redistribute energy across the
system and activate underutilized loops.

An important exogenous factor influencing this dynamic is regu-
lation over incentives—namely, national or higher-education po-
licy frameworks that dictate what constitutes academic success.
These top-down regulations are not modeled as endogenous
variables within the CLD because they operate largely outsi-
de the university’s immediate decision-making scope. However,
their effect is profound as they shape internal incentive struc-
tures, academic cultures, and administrative priorities. For ins-
tance, if national funding bodies or accreditation agencies con-
tinue to emphasize publication quantity over industry impact,
universities have limited room to reform internal KPIs without
risking institutional standing. Conversely, regulatory shifts that
recognize collaborative outputs, patents, and commercialization
activities as valued academic achievements could unlock broa-
der systemic change. Thus, regulations act as boundary condi-
tions for institutional adaptation and must be considered in any
systemic redesign.

5. Discussion and Conclusion

The systemic analysis of university-SME collaboration at OS-
TIMTECH reveals a network of reinforcing feedback loops that
either support or inhibit innovation. CLDs constructed through
stakeholder workshops, SME interviews, and document analy-
sis show recurring patterns of trust breakdowns, mismatched
incentives, and one-off project fatigue. These dynamics are not
random but reflect deeper structural feedbacks that reproduce
predictable outcomes across institutions.

One key reinforcing loop illustrates that when SMEs experience
early wins from academic partnerships, their trust and willing-
ness to collaborate increase. This leads to repeat engagement,
richer knowledge sharing, and improved innovation outcomes.
However, this loop can easily be disrupted by bureaucratic fric-
tion or by universities’ inflexible academic reward systems, whi-
ch deprioritize collaboration. A corresponding reinforcing loop
highlights a common bottleneck: when university incentives
overvalue publications over impact, faculty engagement with
SMEs decreases. This weakens mutual understanding and limits
the transfer of tacit knowledge, making collaborations transac-
tional rather than relational. The tension between reinforcing
momentum and balancing constraints is a hallmark of com-
plex adaptive systems and illustrates why many partnerships
struggle to achieve long-term sustainability.

This overall dynamic closely mirrors the “Success to the Succes-
sful” archetype in systems thinking, where one feedback loop
dominates institutional attention and resources, while others
remain underdeveloped unless deliberately supported. In this
context, the R1 loop (academic reputation and publication) dra-
ws increasing reinforcement due to its alignment with existing
incentive structures. Meanwhile, collaborative loops (R2, R3)
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stall at early stages without structural enablers, leading to a con-
centration of success in a narrow domain—academic output—at
the expense of broader innovation engagement.

Recognizing this archetype offers targeted leverage points. As
illustrated in Figure 1, systems thinking becomes not only diag-
nostic but prescriptive, pointing to specific interventions. These
include adjusting academic KPIs to value co-creation and lon-
g-term partnerships, enhancing SMEs’ absorptive capacity to
sustain collaboration, and embedding students into real-world
innovation projects. These interventions address the root struc-
ture of the system rather than applying surface-level fixes.

More concretely, the following recommendations emerge from
the systemic model. To promote sustainable university-SME col-
laboration, several system-oriented interventions can be consi-
dered based on the insights from the CLD analysis. First, institu-
tional incentive structures should be recalibrated by broadening
promotion and evaluation criteria to encompass the quality of
collaboration, co-authored outputs with industry partners, and
demonstrable innovation outcomes. Second, underutilized fee-
dback loops—particularly those linked to mutual engagement
and trust-building—can be activated by introducing counterba-
lancing institutional mechanisms, such as SME-academic liaison
offices or seed grant programs tailored for joint projects. Third,
universities should work to construct alternative narratives of
success, highlighting the long-term value of partnerships and
relational capital through both internal storytelling and external
dissemination strategies, thus reducing overreliance on publica-
tion metrics. Fourth, embedding structured feedback proces-
ses—such as collaboration audits or periodic stakeholder retros-
pectives—would support organizational learning and adaptive
governance, especially in managing the R2 and R3 loops. Lastly,
the non-linear and delayed nature of innovation outcomes ne-
cessitates that funding mechanisms and performance evalua-
tion systems be reconfigured to reflect longer innovation cycles,
acknowledging that meaningful impact often materializes over
extended time horizons.

OSTIMTECH’s systems-based approach offers a compelling
model of institutional innovation within the third-generation
university paradigm (Wissema, 2009). While not universally ge-
neralizable, its use of feedback visualization and participatory
CLD design helps reframe recurrent partnership failures as out-
comes of systemic structures—rather than individual errors. Its
curriculum, organizational design, and governance mechanisms
are explicitly oriented toward innovation, ecosystem integration,
and applied problem-solving. The CLD approach renders visible
key systemic elements—trust, incentives, knowledge flows, and
regulatory barriers—that shape collaboration dynamics.

Nevertheless, OSTIMTECH’s case warrants academic caution.
Systems models are context-dependent and probabilistic, requi-
ring careful local adaptation and empirical validation. Still, the
case illustrates how viewing innovation collaboration as a sys-
temic challenge can reveal new diagnostic and design opportu-
nities.
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Ultimately, CLDs move beyond mere description; they make
the university-SME ecosystem structurally actionable. By iden-
tifying leverage points and anticipating unintended outcomes,
institutions can co-create more resilient, inclusive, and adaptive
systems. This shift from a mechanistic to a systemic institutional
perspective enables more credible and sustainable innovation
outcomes.

References

Anderson, V., & L. Johnson (1997). Systems Thinking Basics: From
Concepts to Causal Loops. Pegasus Communications.

Ashby, E., C. Minicucci, J. Liao, D. Buonsenso, S. Gonzélez-Dam-
brauskas, R. Obregon, M. Zahn, W. Hallman, C. John (2023).
Systems Thinking for Public Health: A Case Study Using U.S.
Public Education. NAM Perspectives. Available from https://doi.

with industry? Research Policy, Vol. 36, Issue 9, pp. 1295-1313.
Available from https://doi.org/10.1016/j.respol.2007.05.002.

Dhirasasna, N., & O. Sahin (2019). A multi-methodology approa-
ch to creating a causal loop diagram. Systems, Vol. 7, Issue 3, 42.
Available from https://www.mdpi.com/2079-8954/7/3/42#.

Dhukaram, A. V., C. Sgouropoulou, G. Feldman, & A. Ami-
ni (2018). Higher education provision using systems thinking
approach-case studies. European Journal of Engineering Educa-
tion, Vol. 43, Issue 1, pp. 3-25. Available from https://doi.org/10
.1080/03043797.2016.1210569.

Eickelpasch, A., & M. Fritsch (2005). Contests for cooperation-
—A new approach in German innovation policy. Research Policy,
Vol. 34, Issue 8, pp. 1269-1282. Available from https://doi.or-
g/10.1016/j.respol.2005.02.009.

org/10.31478/202311a.

Barbrook-Johnson, P., and A. Penn (2021). Participatory sys-
tems mapping for complex energy policy evaluation. Evalua-
tion, Vol. 27, Issue 1, pp. 57-79. Available from https://doi.
org/10.1177/1356389020976153.

Braun, W. (2002). The System Archetypes.

Bruneel, J., P. D'Este, & A. Salter (2010). Investigating the fac-
tors that diminish the barriers to university-industry collabo-
ration. Research Policy, Vol. 39, Issue 7, pp. 858-868. Available
from https://doi.org/10.1016/j.respol.2010.03.006.

Bush, V. (1945). Science, the endless frontier: A report to the Pre-
sident. United States Office of Scientific Research and Deve-
lopment. Available from https://www.pi.infn.it/~giorgio/INF-
N/3M/SciencetheEndlessFrontier.pdf.

Cassidy, R., J. Borghi, A. R. Semwanga, P. Binyaruka, N. S. Singh,
& K. Blanchet (2022). How to do (or not to do)... using causal
loop diagrams for health system research in low and middle-
-income settings. Health policy and planning, Vol. 37, Issue 10,
pp. 1328-1336. Available from https://doi.org/10.1093/heapol/
czacO64.

Cavana, R. Y., & E. D. Mares (2004). Integrating critical thinking
and systems thinking: From premises to causal loops. System
Dynamics Review, Vol. 20, Issue 3, pp. 223-235. Available from
https://doi.org/10.1002/sdr.294.

Checkland, P. (1981). Systems thinking, systems practice. Wiley.

Crabolu, G., X. Font, & S. Eker (2023). Evaluating policy com-
plexity with causal loop diagrams. Annals of Tourism Research,
Vol. 100, 103572. Available from https://doi.org/10.1016/j.an-
nals.2023.103572.

D’Este, P., & P. Patel (2007). University-industry linkages in the
UK: What are the factors determining the variety of interactions

Unlocking Innovation Traps: A Systems Thinking Approach to University-SME Collaboration

Etzkowitz, H., & L. Leydesdorff (2000). The dynamics of inno-
vation: From National Systems and “Mode 2" to a Triple He-
lix of university-industry-government relations. Research Po-
licy, Vol. 29, Issue 2, pp. 109-123. Available from https://doi.
org/10.1016/50048-7333(99)00055-4.

Gibbons, M., C. Limoges, H. Nowotny, S. Schwartzman, P. Scott,
& M. Trow (1994). The new production of knowledge: The dynami-
¢s of science and research in contemporary societies. SAGE. Avai-
lable from https://doi.org/10.4135/9781446221853.

Goodman, M. (1997). Systems Thinking: What, Why, When,
Where, and How? The Systems Thinker. Available from https://
thesystemsthinker.com/systems-thinking-what-why-when-
-where-and-how/.

Hardin, G. (1968). The Tragedy of the Commons. Science, Vol.
162, Issue 3859, pp. 1243-1248. Available from https://doi.
org/10.1126/science.162.3859.1243.

Igbal, A. M., A. S. Khan, F. Bashir, A. A. Senin (2015). Evaluating
national innovation system of Malaysia based on university-
-industry research collaboration: A system thinking approach.
Asian Social Science, Vol. 11, No. 13, pp. 45-60. Available from
https://doi.org/10.5539/ass.v11n13p45.

Kim, D. H. (1992). Systems archetypes I: Diagnosing systemic is-
sues and designing high-leverage interventions. Pegasus Commu-
nications.

Lee, K., & S. M. Kang (2007). Innovation Types and Productivity
Growth: Evidence from Korean Manufacturing Firms. Global
Economic Review, Vol. 36, Issue 4, pp. 343-359. Available from
https://doi.org/10.1080/12265080701694512.

Lundvall, B.-A., ed. (1992). National systems of innovation: Toward
a theory of innovation and interactive learning. Pinter. Available
from https://doi.org/10.7135/UP09781843318903.



https://doi.org/10.31478/202311a
https://doi.org/10.31478/202311a
https://doi.org/10.1177/1356389020976153
https://doi.org/10.1177/1356389020976153
https://doi.org/10.1016/j.respol.2010.03.006
https://www.pi.infn.it/~giorgio/INFN/3M/SciencetheEndlessFrontier.pdf
https://www.pi.infn.it/~giorgio/INFN/3M/SciencetheEndlessFrontier.pdf
https://doi.org/10.1093/heapol/czac064
https://doi.org/10.1093/heapol/czac064
https://doi.org/10.1002/sdr.294
https://doi.org/10.1016/j.annals.2023.103572
https://doi.org/10.1016/j.annals.2023.103572
https://doi.org/10.1016/j.respol.2007.05.002
https://www.mdpi.com/2079-8954/7/3/42#
https://doi.org/10.1080/03043797.2016.1210569
https://doi.org/10.1080/03043797.2016.1210569
https://doi.org/10.1016/j.respol.2005.02.009
https://doi.org/10.1016/j.respol.2005.02.009
https://doi.org/10.1016/S0048-7333(99)00055-4
https://doi.org/10.1016/S0048-7333(99)00055-4
https://doi.org/10.4135/9781446221853
https://thesystemsthinker.com/systems-thinking-what-why-when-where-and-how/
https://thesystemsthinker.com/systems-thinking-what-why-when-where-and-how/
https://thesystemsthinker.com/systems-thinking-what-why-when-where-and-how/
https://doi.org/10.1126/science.162.3859.1243
https://doi.org/10.1126/science.162.3859.1243
https://doi.org/10.5539/ass.v11n13p45
https://doi.org/10.1080/12265080701694512
https://doi.org/10.7135/UPO9781843318903

POLICY BRIEF

Maani, K. E., & R. Y. Cavana (2007). Systems Thinking, System
Dynamics: Managing Change and Complexity (2nd ed.). Pearson
Education New Zealand.

Meadows, D. H. (2008). Thinking in Systems: A Primer. Chelsea
Green Publishing.

Morecroft, J. D. W. (2015). Strategic Modelling and Business Dy-
namics: A Feedback Systems Approach (2nd ed.). Wiley.

Organisation for Economic Co-operation and Development
(OECD) (2019). Enhancing collaboration between industry and
public research institutions. OECD Science, Technology and In-
dustry Policy Papers, No. 52. Available from https://www.oecd.
org/content/dam/oecd/en/publications/reports/2019/04/uni-

versity-industry-collaboration_0e351ee0/e9cleb48-en.pdf.

Senge, P. M. (2006). The fifth discipline: The art and practice of the
learning organization (Rev. ed.). Currency.

Skjalsvik, K. O., & A. Kaloudis (2024). Innovating the innovation
system thinking: A systemism model. Journal of the Knowledge
Economy, Vol.15, Issue 3, pp. 11912-11931. Available from ht-
tps://doi.org/10.1007/513132-023-01561-w.

Sterman, J. D. (2000). Business Dynamics: Systems Thinking and
Modeling for a Complex World. Irwin/McGraw-Hill.

The Systems Thinker (2014). Guidelines for drawing causal loop
diagrams. Available from https://thesystemsthinker.com/guide-
lines-for-drawing-causal-loop-diagrams/.

Tijssen, R. (2012). Co-authored research publications and stra-
tegic analysis of public-private collaboration. Research Evalua-
tion, Vol. 21, Issue 3, pp. 204-215. Available from https://doi.
org/10.1093/reseval/rvs013.

von Bertalanffy, L. (1968). General system theory: Foundations,
development, applications. George Braziller.

Wissema, J. G. (2009). Towards the third-generation university:
managing the university in transition. Cheltenham: Edward Elgar.

Unlocking Innovation Traps: A Systems Thinking Approach to University-SME Collaboration _


https://www.oecd.org/content/dam/oecd/en/publications/reports/2019/04/university-industry-collaboration_0e351ee0/e9c1e648-en.pdf
https://www.oecd.org/content/dam/oecd/en/publications/reports/2019/04/university-industry-collaboration_0e351ee0/e9c1e648-en.pdf
https://www.oecd.org/content/dam/oecd/en/publications/reports/2019/04/university-industry-collaboration_0e351ee0/e9c1e648-en.pdf
https://doi.org/10.1007/s13132-023-01561-w
https://doi.org/10.1007/s13132-023-01561-w
https://thesystemsthinker.com/guidelines-for-drawing-causal-loop-diagrams/
https://thesystemsthinker.com/guidelines-for-drawing-causal-loop-diagrams/
https://doi.org/10.1093/reseval/rvs013
https://doi.org/10.1093/reseval/rvs013

POLICY BRIEF

RECENT SOUTH CENTRE POLICY BRIEFS

No. 135, 20 February 2025

The Riyadh Design Law Treaty: Harmonizing Global Design Procedures with Mixed Implications by Nirmalya Syam

No. 136, 25 February 2025

Lessons from COVID-19: Strengthening Antimicrobial Stewardship Prior and During Pandemics by Dr Rasha Abdelsalam Elshenawy
No. 137, 14 March 2025

Leveraging the Antimicrobial Resistance Declarations of 2024 to Reduce the Burden of Drug-Resistant Infections by Afreenish Amir
& Viviana Munoz Tellez

No. 138, 27 March 2025

Will the Global Digital Compact ensure an equitable future for Developing Countries? by Daniel Uribe

No. 139, 23 April 2025

Advancing Women'’s, Children’s and Adolescents’ Health and Inequalities in Sexual, Reproductive, Maternal, Newborn, Child and Ado-
lescent Health: Highlights from the 156th Meeting of the World Health Organization’s Executive Board by Bianca Carvalho, Viviana
Munoz Tellez

No. 140, 30 April 2025

Global Digital Compact: Charting a New Era in Digital Governance? by Aishwarya Narayanan

No. 141, 15 May 2025

Scaling Up the Health Response to Climate Change: Highlights from the World Health Organization Executive Board’s 156th Meeting
on the Global Action Plan on Climate Change and Health by Bianca Carvalho

No. 142, 22 May 2025

Education & Learning and the Global Digital Compact by Kishore Singh

No. 143, 28 May 2025

Impact of Global Trade Tensions on Developing Countries: How to respond to a reset of the global economic system by Yuefen Li
No. 144, 18 June 2025

Sexual and Reproductive Health and Rights in the Context of International Human Rights by Carlos Correa and Daniel Uribe

No. 145, 5 September 2025

History of the Negotiations of the TRIPS Agreement by Carlos Correa

No. 146, 29 September 2025

Taking Forward Digital Public Infrastructure for the Global South by Danish

No. 147, 24 October 2025

Reeling Towards Termination: Assessing the WTO Agreement on Fisheries Subsidies and the Future of Fisheries Disciplines by Vahini
Naidu

No. 148, 17 November 2025

From Fragmentation to Impact: Strengthening Southern Agency in Global Al Governance by Vahini Naidu and Danish

No. 149, 5 December 2025

Independent Panel on Evidence for Action against Antimicrobial Resistance (IPEA): Reflections on the Foundational Documents by
Dr. Viviana Munoz Tellez

No. 150, 12 December 2025

The US Bilateral Specimen Sharing Agreement in the Proposed PEPFAR MOUs Would Leave African Countries More Vulnerable in
the Next Pandemic by Nirmalya Syam, Viviana Munoz Tellez

No. 151, 23 December 2025

Health Equity in Global Governance: growing recognition in need of concrete actions by Carlos M. Correa

No. 152, 26 de enero de 2026

Decisiones judiciales y sostenibilidad del sistema de salud: tensiones y desafios. El caso de Argentina por José Luis Cassinerio y Silvina
Andrea Bracamonte

The South Centre is the intergovernmental organization of developing countries =

that helps developing countries to combine their efforts and expertise to pro- S UTH
mote their common interests in the international arena. The South Centre was CENTRE
established by an Intergovernmental Agreement which came into force on 31 July

1995. Its headquarters is in Geneva, Switzerland. The South Centre

International Environment House 2
The views contained in this brief are attributable to the author/s and do not Chemin de Balexert 7-9

represent the institutional views of the South Centre or its Member States. 1219 Geneva

Any mistake or omission in this study is the sole responsibility of the au- Switzerland

thor/s. Tel.: +41 22 791 8050
south@southcentre.int

This work is available through open access, by complying with the Creative https://www.southcentre.int

Commons licence Deed - Attribution-NonCommercial-ShareAlike 4.0 Inter-

. . Front cover photo and credit: OSTiM Industrial Zone panorama,
national - Creative Commons.

by Efeyns from Wikipedia, CC BY-SA 4.0

Unlocking Innovation Traps: A Systems Thinking Approach to University-SME Collaboration _


https://creativecommons.org/licenses/by-nc-sa/4.0/
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://creativecommons.org/licenses/by-sa/4.0/

