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Abstract

Access to appropriate financing remains one of
the most significant determinants of innovation
performance in high-tech firms. While a broad
range of financial tools—including debt
finance, equity finance, government grants,
venture capital (VC), crowdfunding, angel
investment, and supply-chain finance—has
been extensively discussed in the innovation
finance literature, existing research generally
assumes that these tools are universally
applicable across industries. Consequently,
most policy frameworks recommend financing
mechanisms according to firms’ developmental
stages or financing gaps without adequately
considering the technological characteristics of
different innovation domains. Such anapproach
neglects the fact that technology sectors
differ substantially in terms of technological
uncertainty, investment horizons, firm assets
(tangible or intangible), commercialization
stages, regulatory requirements, and ecosystem
maturity. These differences suggest that
financial tools effective in one technological
domain may perform poorly in another.

This limitation is particularly important in
emerging economies such as Iran, where
institutional  constraints, underdeveloped
VC markets, sanctions, and limited access to
international financial resources substantially
influence  financing  opportunities  for
innovative firms. Therefore, developing a
contextual framework that aligns financial
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tools with the characteristics of technology
domains can contribute both to innovation
policy and to the operational decisions of
financing institutions.

The present study aims to develop and validate

a multidimensional mapping framework
that systematically links financing tools to
different high-tech domains in Iran. Rather
than proposing a universal financing model,
the study seeks to identify the technological
conditions under which particular financing
mechanisms become more appropriate.

A qualitative research design was adopted.
In the first phase, a comprehensive review
of international and national literature on
innovation finance, entrepreneurial finance,
technology policy, and financing life-cycle
theories was conducted. The collected
evidence was synthesized using thematic
analysis to identify the major dimensions
affecting financing decisions. This process
resulted in an initial conceptual framework
consisting of technology domains, financing
tools, and mapping principles.

In the second phase, the preliminary
framework was validated through expert
evaluation. A focus group involving ten
experts from academia, government agencies,
venture capital organizations, innovation
funds, research and technology funds
(RTFs), and managers of high-tech firms was
organized. The discussions were analyzed
using qualitative content analysis to identify
convergent opinions, required modifications,
and emerging contextual themes.

The findings show a strong consensus among
expertsregarding thenecessity of differentiating
financing tools across technology domains.
Participants  consistently  argued  that
technological diversity creates fundamentally
different financing requirements that cannot
be addressed through uniform policy tools.
The wvalidation process confirmed three
principal mapping criteria identified during
the literature review—investment horizon,
technological uncertainty, and collateral
capacity—while introducing a fourth criterion,
namely ecosystem maturity, as an additional
contextual determinant. Experts emphasized
that identical technologies within ecosystems
with different levels of maturity require
substantially different financing arrangements.
Several important modifications emerged
during the  validation stage.  First,

commercialization services were identified
as a functional rather than technological
category and therefore should be treated
separately within the framework. Second,
experts highlighted the growing importance of
supply-chain financing tools for the machinery
and medical equipment industries. Although
these instruments receive limited attention in
the international innovation finance literature,
practical experiences in Iran indicate that they
play a central financing role for high-tech
manufacturing firms.

More importantly, two entirely new contextual
themes emerged. The first concerns the
influence of international sanctions on
innovation financing. Experts argued that
conventional VC financing stages commonly
described in the international entrepreneurial
finance literature—such as Series A, B, and
C investments—are only partially applicable
in Iran because sanctions significantly restrict
foreign investment and international financial
integration. Consequently, public financing
mechanisms, government grants, the Iran
National Innovation Fund (INIF), and regional
financing institutions often substitute for
private venture capital. The second emerging
theme concerns the role of provincial RTFs
and intra-group financing within large business
conglomerates, which constitute significant
but underexplored financing sources in the
Iranian innovation ecosystem.

The final framework presents differentiated
financing recommendations across nine
technology domains. Biotechnology,
agriculture, and pharmaceutical industries
require patient equity investment combined
with government support because of their
long development cycles, high technological
uncertainty, and limited collateral capacity.
Advanced materials similarly depend on
equity financing supplemented by targeted
public funding. Machinery and advanced
manufacturing technologies benefit
primarily from asset-based finance, leasing
arrangements, and supply-chain financing due
to their relatively tangible assets and moderate
technological uncertainty. Medical devices
require combinations of debt and asset-
based financing, whereas ICT and software
industries depend more heavily on equity
financing despite their increasing reliance on
government financial programs under existing
institutional constraints. Creative industries
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and humanities-related innovations exhibit
greater suitability for crowdfunding, angel
investment, and targeted government support
because of their relatively low technological
complexity and shorter commercialization
cycles.

The study contributes to the innovation
finance literature in three significant ways.
First, it introduces technology domain as
an independent analytical wvariable within
financing theory, complementing existing life-
cycle and capital structure approaches. Second,
it proposes a multidimensional mapping
framework integrating financing tools,
technological characteristics, and institutional
conditions into a unified analytical model.
Third, it contextualizes international theories
of entrepreneurial finance by demonstrating
how institutional environments, sanctions,
ecosystem maturity, and governmental
intervention reshape financing patterns in
emerging economies.

The findings also suggest several theoretical
implications. While classical financing
theories generally predict gradual transitions
from internal financing toward venture capital
and public capital markets, the Iranian context
demonstrates discontinuities in this financing
cycle. Government financial institutions, INIF,
and RTFs frequently replace market-based
mechanisms. Likewise, the study partially
confirms the pecking-order theory but shows
that its explanatory power varies considerably
across technology domains depending on
asset tangibility and technological uncertainty.
Consequently, financing decisions should
not be explained solely through firm life-
cycle or capital structure theories but rather
through the interaction between technological
characteristics and institutional context.
Overall, the proposed framework offers
a practical decision-support model for
policymakers, innovation agencies, financing
institutions, and managers of high-tech firms.
By systematically aligning financing tools with
technological characteristics and contextual
conditions, the framework provides a more
nuanced approach to innovation financing
than existing generic models. Although
the empirical findings are grounded in the
Iranian innovation ecosystem, the underlying
mapping logic—based on investment
horizon, uncertainty, collateral capacity, and
ecosystem maturity—may also be adapted to
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other emerging economies after appropriate
contextual calibration.
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