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The main objective of this article is to perform a comparative analysis of the
production capacity of the chemical and metal industries under sanctions and
their employment generation potential. In this article, we compared two leading
industries in production: the chemical and metal industries. To determine the
optimal production capacity level in the chemical and metal industries using
the three-digit ISIC.Rev.3 code, the translog cost function was utilized.
Production efficiency, equality of scale elasticity, or cost elasticity (inverse
scale elasticity) is one. To achieve the optimal production level, first, an initial
production level was obtained from the equality of scale elasticity or cost
elasticity with one, which naturally satisfies the first condition. Then, to
examine the research, the second condition in production was obtained. The
analysis results indicated that the employment rate in the chemical and metal
industries between the years 2001 and 2018, considering the production
volume, showed an upward trend. The rate of return and employment rate in
the metal industries compared to the chemical industries were higher. The
employment growth rate in the chemical industries increased by approximately
4.7%. In contrast, the employment growth rate in the metal industries was
5.4%. This difference may be due to the more integrated management systems
and the greater support provided by the government to these types of industries.
The analysis results of the production capacity in the chemical materials sector
showed that the optimal production capacity was equal to 598,647 million rials.
It appears that production firms in this sector produced above their capacity
and made full use of their optimal capacity. The capacity utilization rate in the
industries was estimated at 185%. The actual production level in the metal
industries is 57,421.2 million rials per year, indicating that firms in this group
of industries in the country utilize about 33.7% of their nominal capacity,
which is much less than the optimal amount required.

Keywords: production capacity, chemical and metal industries, sanctions,
employment generation potential.
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Introduction

Economic welfare is a primary goal for governments globally, and achieving this often involves
enhancing national production and employment while improving income distribution among the
population. However, during crises like sanctions, different policies and tools are required to mitigate the
adverse effects on the economy (Motameni, 2019). In the pursuit of sustainable economic development,
productive industries, especially those capable of maintaining output under foreign investments and
strategic planning, are crucial. In Iran, the chemical and metal industries are pivotal in driving economic
growth, especially under sanctions, given their substantial production capacities in essential metals like
steel, aluminum, and zinc, as well as in significant chemical products (Rasekhi et al., 2017). Increasing
production capacity is a fundamental strategy for enhancing employment, which is not only an economic
necessity but also a human right and a source of societal stability and individual well-being (Motaghi,
2018). The main objective of this article is to perform a comparative analysis of the production capacity
of the chemical and metal industries under sanctions and their employment generation potential. In this
article, we compared two leading industries in production: the chemical and metal industries.

Methods and Materials

The study employs a descriptive-analytical approach, analyzing the production capacities and
employment potentials of the chemical and metal industries under sanctions. Two main stages characterize
the analysis: determining optimal production capacity and assessing employment generation potential.
The translog cost function, an extension of the Taylor series expansion, is utilized to estimate production
efficiency using data from the Iranian Statistical Center. This involves converting current prices to
constant prices and applying econometric techniques to evaluate cost functions.

Findings and Results

The analysis indicates that the employment rates in both chemical and metal industries have shown
an upward trend from 2001 to 2018, despite sanctions. The metal industry exhibited a higher rate of return
and employment growth (5.4%) compared to the chemical industry (4.7%). This discrepancy is attributed
to more integrated management systems and stronger government support in the metal sector.

For the chemical industry, the optimal production capacity was estimated at 598,647 million rials.
However, the actual production often exceeded this optimal capacity, leading to a capacity utilization rate
of 185%. This over-utilization suggests efficient use of available resources but also highlights potential
risks of equipment overuse and increased depreciation costs.

In contrast, the metal industry showed an actual production level of 57,421.2 million rials per year,
utilizing only about 33.7% of its nominal capacity, far below the optimal level. This underutilization
indicates significant potential for increasing output without additional investment in new capacity, which
could enhance employment further.

Discussion and Conclusion

The study concludes that both industries have substantial potential for employment generation and
capacity utilization under sanctions. The metal industry, with its higher employment growth rate and
potential for scaling up production, demonstrates a greater capacity for contributing to economic stability



and job creation. The chemical industry, while efficient in its current operations, faces challenges related
to overcapacity utilization, which could impact long-term sustainability and competitiveness due to
increased maintenance and depreciation costs.

Effective government policies focusing on integrated management systems, increased support for
strategic industries, and optimal capacity utilization could enhance these sectors' contributions to national
economic goals. The findings underscore the importance of strategic planning and policy interventions in
mitigating the adverse effects of sanctions and leveraging the inherent strengths of key industrial sectors
for economic resilience and growth (Aziz & Norhashim, 2008; Molina-Morales, 2005).

This study highlights the critical role of productive capacity and employment potential in
sustaining economic growth under challenging conditions, advocating for continued research and policy
support to harness these industries' full potential.
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