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Abstract

Income inequality remains a persistent
socioeconomic challenge in Iran. This study
investigates how uncertainty in technological
innovation and globalization shapes income
distribution across different income deciles
within Iran’s distinctive context of economic
sanctions, oil dependence, and complex
regulatory structures. Focusing on labor-
market uncertainty generated by technological
change and the multidimensional effects of
globalization, the analysis examines how
these forces affect households across the entire
income spectrum. By emphasizing Iran’s large
informal sector, hydrocarbon-based economy,
and youthful demographic structure, the study
challenges the assumption that technology
and globalization are inherently income-
equalizing.

Methodologically, the study employs annual
time-series data from 2008 to 2021, drawn from
the Statistical Center of Iran, UNCTAD, and
the KOF Globalization Index. Technological
innovation is proxied by R&D expenditure,
patent counts, and high-technology exports;
ICT development is measured through
connectivity indicators; and globalization is
captured through its economic, social, and
political dimensions. To address uncertainty,
volatility, and nonlinear relationships, the
analysis applies a fuzzy regression approach
implemented in MATLAB. Households are
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classified into ten income deciles and further

grouped into three categories: vulnerable
households (deciles 1-4), the middle stratum
(deciles 5-8), and the economic elite (deciles
9-10).

The findings reveal heterogeneous and
context-dependent effects. For vulnerable
households, technological innovation exhibits
inequality-reducing potential only when
appropriately aligned with local conditions.
Agricultural technologies generate poverty-
reduction effects three to five times greater than
manufacturing innovations. In contrast, digital
transformation produces limited distributive
gains; despite high mobile penetration, the
inequality-reduction  coefficient of ICT
remains negligible (0.12), indicating “empty
connectivity” in the absence of complementary
infrastructure and digital literacy. In this
group, productive low-technology innovations
outperform advanced digital solutions. The
impact of globalization is mixed: economic
globalization shows an almost neutral effect,
while social globalization exerts a modest
positive influence.

Within the middle-income stratum, technological
adoption increases average incomes but
intensifies intra-group inequality, as automation
creates uneven outcomes. The effects of trade
globalization turn negative following the
intensification of sanctions after 2012, while
skill-biased technical change partially offsets
reductions in inequality. Reliance on domestic
innovation ecosystems emerges as a key
stabilizing mechanism during external shocks.
For high-income households, technology
and globalization operate synergistically to
accelerate wealth accumulation. Financial
globalization facilitates technology arbitrage,
and global knowledge networks complement
domestic R&D efforts. Digital technologies
display a strong positive association with
wealth concentration in this group. The results
indicate an inverted U-shaped relationship,
whereby basic technologies reduce inequality,
whereas advanced technologies—such as
artificial intelligence—initially widen income
gaps until institutional and policy adaptations
occur.

Several  cross-cutting  insights  emerge.
First, access to finance approximately
doubles the inequality-reducing impact

of technology for middle-income groups.
Second, policy sequencing matters: the

benefits of globalization materialize only
after foundational technological capacities
are established. Third, sectoral characteristics
dominate  distributive  outcomes,  with
agricultural technologies exhibiting nearly
four times the pro-poor impact of service-
sector innovations.

The study concludes that inequality-reduction
strategies must be context-sensitive and
sequential. It proposes a three-tier policy
framework: for low-income groups, prioritizing
foundational and appropriate technologies
alongside integrated social protection; for the
middle class, enhancing productivity through
SME technology-upgrading funds, sanction-
resilient innovation networks, and technical
education reform; and for high-income
groups, promoting inclusive globalization
by linking elite benefits to developmental
conditionalities, channeling remittances into
technology funds, and encouraging dual-use
technologies. At the macro level, the paper
proposes a “technological readiness index for
inequality reduction” to guide policymaking.
This framework provides a pragmatic roadmap
for fostering more equitable outcomes in Iran
and similarly structured economies.
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