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Abstract

The global semiconductor industry has
become a strategic arena where technological
capabilities and geopolitical considerations
intersect. Within this landscape, the design
segment of the semiconductor value chain
is both a high-value-added activity and a
relatively accessible entry point for latecomer
countries that face constraints in fabrication.
In Iran, however, policy and analytical
discussions around semiconductors remain
fragmented and largely descriptive, typically
offering general narratives or high-level
checklists rather than a systematic view of the
chip design ecosystem, its structure, and its
internal drivers and dependencies. This study
addresses that gap by examining the systemic
configuration of the chip design ecosystem in
Iran and identifying key variables that shape
its future trajectories.

The contribution of the research is primarily
methodological and analytical. Instead of
proposing new policy packages, it introduces
an explicit structural framework for
understanding how components of the chip
design ecosystem are interrelated, which
variables act as structural drivers, and which
are mainly dependent outcomes. This provides
a more coherent basis for subsequent policy
design, expert deliberation, and strategic
planning.

The study applies the MICMAC method
(Matrix of Cross-Impact Multiplications
Applied to Classification), which is suited to
contexts where multiple variables interact in
complex ways and where expert knowledge
exists but is dispersed or tacit. Conventional,
template-based approaches-such as generic
policy frameworks, broad checklists, or
simple benchmarking-tend to list factors
or summarize policies without rigorously
representing relationships among variables
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or distinguishing structural drivers from
downstream consequences.

In contrast, the structural analysis focuses on
patterns of interrelationship. Based on expert
input, a cross-impact matrix is constructed that
captures direct influences among institutional,
technological, human capital, market, and
governance variables in the chip design
ecosystem. MICMAC is then used to analyze
direct and indirect effects, quantify influence
and dependence, and classify variables
into key drivers, dependent variables, relay
variables, and relatively autonomous elements.
This moves the analysis beyond inventories of
strengths and weaknesses toward a systemic
understanding of how changes in one part of
the ecosystem propagate through the rest.
Empirically, the research focuses on the design
segment rather than the entire semiconductor
value chain, reflecting both the relative
feasibility of capacity building in design
for a country like Iran and the strategic role
of design as a knowledge-intensive activity.
Existing policy reports in Iran often address
semiconductors at an aggregate level, with
limited attention to the design ecosystem as
a distinct yet interconnected subsystem. The
international literature similarly concentrates
on global chains and leading players, with
little specific analysis of Iran. The study thus
seeks to narrow this analytical gap regarding
the systemic structure of Iran’s chip design
ecosystem.

The findings highlight a set of variables with
strong driving roles: coherence and continuity
of industrial and technological policy in
semiconductors; availability of specialized
human capital and advanced training; access
to design tools and infrastructure; linkages
among universities, research centers, and
industry; and the degree of integration with
regional and global markets. The MICMAC
results indicate which variables exert high
influence and how some function as indirect
levers whose effects emerge through second-
and third-order impacts. In contrast, variables
such as the number and sophistication of
domestic design firms, participation in
international projects, and the maturity of local
value networks appear as highly dependent.
These are important performance indicators
but do not constitute effective leverage points
in themselves; improving them sustainably
requires interventions on the upstream drivers

identified by the structural analysis.

A further contribution of the study lies in
transforming dispersed expert intuition into
a structured representation. In many policy
areas, experts possess rich but informal
knowledge about constraints, opportunities,
and causal mechanisms. The MICMAC-based
structural analysis provides a way to capture
such knowledge systematically, enabling
collective reflection on ecosystem structure and
supporting more coherent debate on strategic
options. In the case of Iran’s chip design
ecosystem, this is particularly relevant because
internal documents often present problem lists
and solution lists without clarifying how they
are connected or which interventions have the
highest leverage.

The research also acknowledges its
limitations. The analysis relies on a selected
group of experts and a finite set of variables
and therefore cannot cover all dimensions of
the ecosystem. The focus on design implies
that interactions with other segments of the
semiconductor chain—such as fabrication,
packaging, and wupstream supply—are
captured only indirectly. Moreover, the study
does not evaluate specific policy instruments
or simulate future scenarios; rather, it offers a
structural map intended to inform such work in
subsequent research.

These limitations suggest several avenues
for future study: comparative international
research placing Iran’s chip design ecosystem
alongside selected successful countries; in-
depthcasestudies examininghow governments,
intermediary institutions, universities,
and firms have jointly shaped their design
ecosystems; and exploratory assessments of
how alternative policy choices might affect
key structural variables, using simple and
transparent methods. Overall, the paper does
not seek to prescribe a comprehensive strategy;
instead, it demonstrates how MICMAC-based
structural analysis can be used to construct
an analytical framework for understanding
the systemic structure of Iran’s chip design
ecosystem and offers a conceptual foundation
on which future empirical and policy-oriented
work can build.
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