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1. Computable General Equilibrium (CGE)
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Abstract

This article aims to examine Iran’s economic policymaking based on the theory of
economic catch-up and to provide policy implications for overcoming the current
situation. Initially, the framework of the economic catch-up theory in the
Schumpeterian school is explained, emphasizing the roles of innovation, learning,
and the development of technological capabilities as key strategies for escaping
the middle-income trap. Accordingly, mere imitation of advanced countries
cannot lead to an economic catch-up; instead, countries must create new pathways
and leverage technological opportunity windows to distinguish their growth
trajectories. In the second part, through a systematic review of domestic studies,
Iran’s status is analyzed in terms of economic catch-up indicators. The analysis
identifies three main challenges for Iran: failure to achieve the catch-up stage
based on primary indicators, the divergence of Iranian industries from the catch-
up and path-creation stage, and differences in industrial targeting between Iran
and selected developing countries. The study proposes several key policy
recommendations: Fostering collaboration among various actors in research and
development, emphasizing vertical (industry-specific) policies in policymaking,
designing mechanisms to circumvent sanctions in technological collaborations,
prioritizing industries in relevant documents (such as the industrial policy
document), Selecting technologies based on catch-up indicators. These
recommendations are highlighted as essential for enabling Iran’s economic catch-
up and achieving sustainable growth.
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Results and Discussion

The study’s findings underscore the centrality of innovation capabilities in overcoming
the middle-income trap, as posited by Schumpeterian catch-up theory. Iran’s economic
structure, characterized by limited technological capabilities and overreliance on
commodity exports, has hindered its ability to transition to higher value-added
industries. The systematic review reveals that Iran lags behind in key catch-up
indicators, such as industry targeting, technological learning, and the creation of new
growth pathways. Unlike successful East Asian economies that leveraged windows of
technological opportunity and adopted sector-specific (vertical) policies, Iran’s
industrial policies have often lacked focus and adaptability. The research highlights the
importance of fostering collaboration among key actors in research and development,
prioritizing wvertical industrial policies, and designing mechanisms to circumvent
sanctions in technology partnerships. Notably, the study identifies the potential of
exploiting emerging technological paradigms—such as modular technologies with short
life cycles—as a strategic entry point for latecomer economies like Iran. The discussion
situates these findings within the broader literature, noting both the similarities and
contextual differences with other late-industrializing nations. The study’s novel
contribution lies in its contextualized policy recommendations, which emphasize the
need for indigenous innovation, strategic industry selection, and the cultivation of
domestic technological capabilities as prerequisites for a successful economic catch-up.

Conclusion

This research demonstrates that Iran’s path to an economic catch-up requires a
fundamental shift from imitation-based growth strategies to innovation-driven
development. The key takeaway is that sustainable progress hinges on building
indigenous technological capabilities, fostering effective collaboration among public
and private actors, and strategically targeting industries with high potential for catch-up.
The study’s main contribution is the articulation of policy recommendations tailored to
Iran’s structural constraints and opportunities, including the prioritization of vertical
industrial policies, the use of sanctions as a catalyst for innovation, and the exploitation
of emerging technological windows. These insights have significant implications for
policymakers, suggesting that a nuanced, context-sensitive approach is essential for
overcoming the middle-income trap. While the study provides a comprehensive
analysis, it acknowledges limitations such as the reliance on qualitative methods and the
need for further empirical validation. Future research should explore the implementation
of these policy recommendations and assess their impact on Iran’s innovation
ecosystem and economic trajectory. Ultimately, the study underscores the importance of
adaptive, innovation-centric policymaking for countries seeking to achieve an economic
catch-up in an increasingly dynamic global environment.
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Abstract

The consumption of fossil fuels and the overexploitation of natural resources such as oil
have led to environmental degradation, highlighting the importance of finding solutions
to prevent it. Carbon tax is an economic tool that can internalize the external costs of
carbon emissions, creating incentives to reduce environmental damage. The aim of this
article is to analyze the role of carbon tax in the impact of oil rents on the ecological
footprint in Iran during the period 1996-2023. The research variables’ data were
extracted from reliable statistical websites, and the carbon tax was calculated by
multiplying the per capita CO2 emissions by 80,000 rials. The smooth transition
regression method, based on selecting the transition variable from independent
variables, determining its threshold, and creating different regimes for variable effects,
was used. The results showed that the two-period lagged carbon tax was the transition
variable with a threshold of 0.78, and two threshold regimes exist. Carbon tax and
information and communication technology had a negative effect on the ecological
footprint in both regimes, with the effect strengthened in the second regime. Oil rents
had a positive effect on the ecological footprint in both regimes, but this effect was
weakened in the second regime. Population had a positive effect on the ecological
footprint in both regimes, but this effect was attenuated in the second regime. Since
reaching the carbon tax threshold reduces the impacts of factors increasing the ecological
footprint and enhances the effects of those reducing it, the implementation of effective
carbon tax policies and the targeted allocation of revenues toward the development of
clean energy and improvement of environmental infrastructure are recommended.

Keywords: Carbon Tax, Oil Rent, Ecological Footprint, Smooth Transition
Regression
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Extended abstract
Introduction

The accelerating degradation of the global environment—primarily caused by
fossil fuel consumption and unsustainable exploitation of natural resources—
has made the search for effective policy tools to achieve sustainable
development increasingly urgent. Among these tools, carbon taxation has
emerged as one of the most significant economic instruments for internalizing
the external costs associated with carbon emissions, incentivizing the use of
clean energy, and accelerating green technological innovation. Empirical
evidence from various countries indicates that well-designed carbon taxes can
significantly reduce greenhouse gas emissions without harming economic
growth, particularly when the revenues generated are reinvested in sustainable
projects or welfare programs (Hafeez et al., 2023). In oil-dependent economies
such as Iran, the interaction between oil rents and environmental performance
presents unique challenges and opportunities. Oil rents—defined as the
economic surplus derived from oil extraction—are a major source of national
revenue, yet they are often associated with the "resource curse,”" negative
environmental impacts, institutional weaknesses, and lack of economic
diversification (Gongor et al. (2023).). Studies have shown that heavy reliance
on oil revenues can lead to increased ecological footprints by encouraging
energy-intensive consumption patterns and weakening incentives for
environmental policymaking (Al Mamun et al., 2022). Recent research suggests
that countries implementing efficient environmental tax frameworks—
especially carbon taxation—have succeeded in significantly reducing their
ecological footprints, particularly when these policies are combined with
transparent governance and targeted investments in renewable energy (Yedoma
et al., 2024). Based on this, the present study investigates the moderating role of
carbon taxation in the relationship between oil rents and Iran’s environmental
performance over the period 1996-2023.

Methods

Following studies such as Kahia & Omri (2024), and Xie & Jamaani (2022), we
consider a model in which the dependent variable is the ecological footprint,
used as a proxy for environmental performance. OilR represents oil rents, CTax
denotes carbon tax, ICT stands for the information and ICT is communication
technology index, and POP refers to population.To estimate the model, the
Smooth Transition Regression (STR) method is employed. STR is a nonlinear
econometric approach that allows for the identification of threshold levels and
different regime states through which explanatory variables affect the dependent
variable. In the STR framework, the transition variable causes the dependent
variable to shift from one regime to another upon reaching a threshold level
(Terasvirta, 2004) .
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Results

The results indicate that carbon tax with two lag periods has been the transition
variable of the ecological footprint function as an indicator of environmental
performance. The threshold of the transition variable is 0.78 and the transition speed
from the first to the second regime is 2.62. Carbon tax has a negative effect on the
ecological footprint in both regimes, but this effect is strengthened in the second
regime. Qil rent has a positive effect on the ecological footprint in both regimes,
and this effect is weakened in the second regime. Information and communication
technology has a negative effect on the ecological footprint in both regimes, but this
effect is strengthened in the second regime. Population has a positive effect on the
ecological footprint in both regimes, but this effect is weakened in the second
regime. Thus, increasing the carbon tax and reaching its threshold has been able to
reduce the effects of factors that increase the ecological footprint and increase the
effects of factors that reduce the ecological footprint

Conclusion

The findings of this study indicate that carbon taxation can play a crucial role in
mitigating the negative environmental impacts of oil rents in Iran. Carbon tax
exhibits a significant negative effect on the ecological footprint in both regimes,
and this effect is strengthened at higher levels of carbon taxation. In contrast, oil
rents increase the ecological footprint in both regimes, but the magnitude of this
adverse effect diminishes at higher levels of carbon taxation. These results
suggest that increasing the carbon tax rate can not only reduce the
environmental damage caused by oil rents but also improve environmental
sustainability indicators. Additionally, the positive impact of information and
communication technology (ICT) on reducing the ecological footprint,
alongside the role of population in increasing environmental pressure,
highlights the importance of considering complementary factors in
environmental policymaking. Given Iran’s economic structure and its high
dependence on oil revenues, implementing effective carbon tax policies and
strategically allocating the generated revenues toward clean energy
development and environmental infrastructure improvement could facilitate the
transition toward a green economy and promote sustainable development.
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Abstract

Remittance inflows represent one of the most significant sources of foreign exchange
for developing countries and can potentially contribute to macroeconomic stability
and economic growth. However, the effectiveness of these flows largely depends on
contextual and institutional factors. This study investigates the impact of remittances
on economic growth in Middle East and North Africa (MENA) countries over the
period 2010-2022, incorporating institutional quality, financial development, and
foreign direct investment (FDI) as auxiliary explanatory variables. To analyze the
dynamic relationships among the variables, the study employs a panel data approach
using the Generalized Method of Moments (GMM), which effectively addresses
potential endogeneity and unobserved heterogeneity in panel models. The empirical
findings reveal that remittances exert a negative and statistically significant effect on
economic growth. Conversely, institutional quality has a positive and significant
impact, while both financial development,FDI and cross effect of FD and remittance
are also found to positively and significantly influence on growth. The results suggest
that, in the absence of sound institutional frameworks and targeted policy
interventions, remittance inflows may fail to promote economic growth and could
instead encourage unproductive consumption and speculative behavior. Therefore,
channeling remittance resources toward productive investment is essential to harness
their potential for sustainable economic development.
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Extended Abstract
Introduction

Remittances have become a vital component of foreign income for developing
countries, often exceeding other external financial inflows. Due to their non-repayable
and low-risk nature, they offer a crucial source of development finance, contributing to
poverty alleviation and economic growth by increasing household income (Islam &
Alhamed, 2022). Despite their significance, the impact of remittances on economic
growth remains debated. Previous research, such as Islam and Alhamed (2022), has
highlighted the role of institutional quality and financial development as moderating
factors. While formal channels of remittance transfer support financial sector
development, informal channels typically do not. Regardless of the transfer method, the
developmental effect of remittances depends heavily on how the funds are utilized. A
well-developed financial system can enhance the productive allocation of remittances,
thereby stimulating economic growth (Deodat, 2011; Sufian & Moise, 2010).
Institutional quality is another crucial determinant of economic outcomes. Empirical
evidence suggests that countries with more effective institutions are more successful in
achieving sustainable development (OECD, 2001). Although strong institutions are
widely acknowledged as essential for growth (Iheonu, 2017), few studies have explored
their role in moderating the remittance-growth relationship.
In contrast to optimistic perspectives, some literature emphasizes the potential negative
effects of labor migration on growth, including brain drain and reduced capital
efficiency (Fackler et al., 2016; Johnson & Whitelaw, 1974; Rempel & Lobdell, 1978).
Nevertheless, remittance inflows may partially offset these drawbacks. Addressing
existing gaps, this study examines the impact of remittances on economic growth in
MENA countries (2010-2022), incorporating institutional quality, financial
development, and FDI as moderating variables, using panel data analysis.

Method

This study employs a dynamic panel data approach to investigate the impact of
remittances on economic growth, considering institutional quality, financial
development, and foreign direct investment (FDI) as moderating variables. The sample
includes MENA countries over the period 2010-2022, using annual data sourced from
the World Bank and the International Monetary Fund. The ratio of remittances to GDP
(REM) is used as the key explanatory variable to capture differences across countries.
The empirical model is estimated using the Generalized Method of Moments (GMM)
following the Arellano-Bond procedure, which effectively addresses endogeneity,
autocorrelation, and unobserved heterogeneity in dynamic settings. The model is tested
in three specifications: with all variables, excluding FDI, and excluding financial
development. Variable stationarity is confirmed via the Fisher panel unit root test.
Additionally, Sargan and Arellano-Bond tests are conducted to assess the validity of
instruments and serial correlation. All estimations and diagnostic tests are performed
using Stata software.
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Results and Discussion

The empirical analysis, based on three different model specifications, reveals that
remittances have a statistically significant negative effect on economic growth
across MENA countries during 2010-2022. This finding suggests that, in the
absence of strong institutional and financial frameworks, remittance inflows may
not translate into productive investments, potentially encouraging unproductive
consumption or speculative behavior instead. Institutional quality shows a positive
and significant relationship with economic growth in all models, emphasizing the
importance of effective governance, rule of law, and regulatory quality in enhancing
the development impact of remittances. Financial development demonstrates a
significant positive effect on growth in the first two models—where FDI is either
included or excluded—highlighting the enabling role of a well-functioning financial
system in mobilizing and allocating remittance resources more efficiently. Foreign
direct investment (FDI), when included (in models 1 and 3), also exerts a positive
influence on growth, underscoring its complementary role alongside remittances
and financial development.Overall, the findings indicate that remittances alone are
insufficient to drive growth unless supported by strong institutions and financial
infrastructure. These results are consistent with previous studies (e.g., Islam &
Alhamed, 2022) and contribute to a more nuanced understanding of the remittance-
growth nexus in the MENA region.

Conclusion

This study examined the impact of remittances, institutional quality, financial
development, and foreign direct investment (FDI) on economic growth in MENA
countries during 2010-2022, employing a dynamic panel data approach with the
Generalized Method of Moments (GMM) estimator. The empirical findings indicate
that institutional quality, financial development, and FDI have a significant positive
effect on economic growth, whereas remittances exhibit a significant negative
impact. Given the significance of remittances in influencing growth, policymakers
should carefully consider remittance flows when designing economic growth
strategies. The negative relationship found suggests that remittances alone may not
necessarily stimulate growth, particularly in developing countries. Therefore, it is
essential to account for country-specific characteristics and recognize the differing
impacts of remittances between developed and developing economies. Furthermore,
the positive influence of financial development underscores its critical role as a
foundation for the effective utilization of remittance inflows. Policymakers are
advised to focus on strengthening financial infrastructure and expanding financial
development to optimize the growth potential of remittances. Overall, the findings
caution against overreliance on remittances as a growth driver in developing
countries and emphasize the need for measured and context-specific policy
interventions that integrate institutional and financial sector improvements.
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Abstract

Despite possessing unique geopolitical, economic, and environmental capacities, the
Makran coastal region continues to face structural challenges in its path toward
innovative development. The present study aims to explain the challenges of creating an
innovative ecosystem and propose strategies for its development in the Makran region
by the horizon of 2045, employing a mixed-methods research approach (qualitative
thematic analysis and quantitative questionnaire analysis). In the qualitative section,
data were analyzed through 18 semi-structured interviews with local experts, leading to
the identification of 5 main themes and 13 sub-themes. In the quantitative section, 54
questionnaires were distributed among innovation stakeholders in the region, and
statistical analysis was performed using SPSS. The results indicate that Makran's
innovation ecosystem is grappling with multi-level challenges, including weak
technological infrastructure, institutional incoherence, brain drain, scarcity of
indigenous financial support, and a weak innovation culture. Furthermore, exploratory
factor analysis revealed that these challenges can be categorized into three clusters:
infrastructural, institutional, and socio-cultural, accounting for 74.2% of the total variance.
Nevertheless, the region's indigenous capacities in areas such as blue economy, smart
logistics, renewable energies, and digital tourism have provided significant opportunities
for the development of innovative clusters. Accordingly, strategies such as establishing a
regional innovation coordinating council, founding a sea-oriented science and technology
park, developing innovation clusters, and decentralizing innovation policies have been
extracted as key pillars of the proposed indigenous model. This research offers a place-
based analysis of innovation challenges and capacities in Makran, providing a strategic
model for planners, policymakers, and investors, and can serve as a basis for innovative
spatial policymaking in other peripheral regions of the country.

Keywords: Innovation ecosystem, Regional development, Place-based innovation,
Blue economy, Makran, Multi-level governance
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Extended abstract
Introduction

In the contemporary global economic landscape, the paradigm of development has fundamentally
shifted from a traditional resource-based growth model toward a dynamic innovation-driven
evolution where knowledge serves as the primary engine for sustainable regional
competitiveness. An innovation ecosystem is defined as a complex and synergistic network of
physical infrastructures, human capital, institutional frameworks, and socio-cultural dynamics that
interact within a specific spatial context to foster creativity, diffusion of knowledge, and eventual
commercialization. For peripheral regions with high strategic value, such as the Makran coastal
area in southeastern Iran, the establishment of such an ecosystem is not merely an economic
choice but a geopolitical necessity for ensuring regional resilience and spatial equity. The Makran
region, stretching along the Sea of Oman, is recognized in Iran's national spatial planning
documents as a strategic "Gateway to the World," possessing immense indigenous potential in
areas such as the blue economy, maritime logistics, and renewable energy.

However, there exists a profound and concerning “structural gap" between these inherent
capacities and the current level of technological and innovative development in the region.
International benchmarks, including the Global Innovation Index, suggest that while Iran has
made certain strides in human capital and research, it continues to face systemic bottlenecks in
institutional quality, infrastructure, and business complexity. In the specific case of Makran, this
issue is further exacerbated by a phenomenon that can be described as "spatial blindness" in
national policymaking, where top-down, centralized strategies often ignore the unique socio-
economic fabric, tribal-local structures, and natural limitations of the coastal region. This research
seeks to bridge this gap by meticulously identifying the multi-level barriers to innovation in
Makran and proposing a place-based strategic model to catalyze a functional and resilient
innovation ecosystem that can transform local resources into sustainable growth.

Method

This study utilizes a rigorous Mixed-Methods Research (MMR) design, strategically
integrating qualitative depth with quantitative breadth to ensure a holistic and
multidimensional understanding of the regional innovation phenomenon. In the qualitative
phase, to capture the nuanced depth of the challenges, eighteen semi-structured interviews
were conducted with a purposive sample of key stakeholders, including regional planners,
maritime industry leaders, academics specializing in spatial development, and technology
entrepreneurs who possess direct experience with the region's socio-economic landscape.
The qualitative data were processed using thematic analysis via MAXQDA software, a
process that involved open, axial, and selective coding to extract the primary themes
representing innovation barriers and strategic opportunities. Building upon the themes
identified in the qualitative phase, the quantitative portion of the study involved the
development of a structured questionnaire which was distributed among fifty-four
innovation practitioners and stakeholders within the Makran region, including managers of
executive bodies and startup activists. The validity of the instrument was confirmed by a
panel of experts, and its reliability was demonstrated by a high Cronbach’s alpha coefficient.
The quantitative data were subsequently processed using SPSS software, where Exploratory
Factor Analysis (EFA) with Varimax rotation was employed to cluster the identified
challenges and determine the statistical weight of each factor in explaining the variance of
the innovation ecosystem's current underdevelopment. Furthermore, an "Opportunity
Mapping" technique was utilized to align the region’s indigenous capacities with global
technological trends, ensuring that the proposed strategies are both scientifically sound and
practically applicable to the Makran context.
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Results and Discussion

The findings of this research provide a multifaceted and critical view of the Makran
innovation landscape, highlighting a paradoxical state of "institutional thinness" despite the
region's high geospatial and economic potential. The thematic analysis identified five core
dimensions of challenges, with infrastructural-spatial barriers emerging as the most
significant bottleneck, accounting for over a quarter of the total identified issues. This is
primarily manifested in the lack of active Science and Technology Parks and poor digital
connectivity in remote ports, which effectively hinders the physical and digital manifestation
of innovative activities. These results are further reinforced by the factor analysis, which
categorized the region's challenges into three major clusters—infrastructural, institutional,
and socio-cultural—explaining nearly three-quarters of the total variance.

The institutional cluster highlights a fragmented governance structure where overlapping
mandates between national and local authorities lead to policy incoherence and a lack of a
unified regional leadership. Financially, the centralization of venture capital in the capital
city creates a significant barrier for local entrepreneurs, while the socio-human dimension
reveals a critical "brain drain™ as local talent migrates toward more supportive environments.
In the discussion of these findings, it becomes evident that Makran’s path to innovation must
be characterized by "Smart Specialization" rather than a blind imitation of global models.
The study successfully maps specific indigenous capacities to future innovation clusters,
such as smart logistics in Chabahar, sustainable fisheries in Zarabad, and green energy
technologies in Nikshahr. This discussion underscores that the current failure to establish a
vibrant ecosystem is not due to a lack of raw resources, but rather a lack of systemic synergy
and spatial alignment between national objectives and local realities.

Conclusion

The research concludes that the successful creation of an innovation ecosystem in the
Makran coastal region requires a fundamental shift from top-down, construction-centric
development toward a knowledge-centric, participatory, and place-based approach. It is
finalized that the current "structural-infrastructural® and "institutional-governance"
challenges act as the primary deterrents to the region's innovative evolution. To move
beyond this state of underdevelopment, the study emphasizes that the region must adopt a
multi-level governance model that synchronizes national strategic goals with local socio-
economic needs. The most critical strategic recommendation involves the immediate
establishment of a "Makran Regional Innovation Steering Council" to eliminate policy
fragmentation and provide a unified vision for all stakeholders. Furthermore, the founding of
a specialized, sea-oriented Science and Technology Park in the region is proposed as a vital
physical hub for fostering the blue economy and maritime innovation.

The research also highlights the necessity of designing indigenous incentive packages to
attract and retain specialized talent while simultaneously investing in digital equality to
ensure that innovation is inclusive across all coastal settlements. Ultimately, the proposed
model advocates for a "Triple Helix" interaction strengthened by local community
participation, suggesting that if these place-based and participatory strategies are
implemented, Makran can transform into a strategic innovation hub that serves as a
developmental laboratory for other peripheral and frontier regions throughout the country.
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