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Abstract

This article aims to examine the impact of technology transfer on changes
in total factor productivity in Iran’s industrial sector. Using the Data
Envelopment Analysis (DEA) method and the Malmquist productivity
index, the study analyzes the effects of technology transfer—stemming
from foreign direct investment (FDI)—on productivity changes in
industrial plants with ten or more employees over 13 years. The
Malmquist index results, disaggregated by industry, indicate productivity
improvements in sectors such as food and beverage, tobacco, textiles,
wood, paper, oil and nuclear fuel refineries, chemicals, non-metallic
minerals, basic and fabricated metals, office and computing machinery,
power generation and transmission equipment, communication devices,
medical and optical instruments, and motor vehicles. In contrast,
productivity declined in the garment, leather, plastics, transportation, and
other industries. Furthermore, the findings suggest that technology
transfer via FDI has enhanced the role of human capital in boosting
overall productivity. The study underscores the importance of attracting
FDI, increasing investment in research and development, and improving
human capital to enhance the absorptive capacity of manufacturing firms.
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1. Introduction

Productivity growth through technology transfer and absorptive capacity offers
developing countries a shortcut to acquire, absorb, and disseminate advanced
technologies from developed nations at minimal cost, risk, and time. One key channel
for this technology transfer is foreign direct investment (FDI) by large multinational
companies, which generates spillover effects within the host country’s economy. The
inflow of FDI enhances absorptive capacity and human capital levels through
interaction with foreign firms, thereby fostering productivity growth.

In this article, beyond assessing efficiency levels via productivity growth analysis, we
employ Data Envelopment Analysis (DEA) and the Malmquist index to examine
changes in total factor productivity in the Iranian industrial sector. These changes arise
from technology transfer driven by FDI and the country’s absorptive capacity. The
primary objective is to investigate the impact of global knowledge transfer through FDI
across 20 Iranian industries and measure the resulting changes in domestic productivity.
Additionally, we consider factors such as research and development expenditure and
labor force quality as indicators of a country’s innovation potential and attractiveness to
foreign investment.

2. Research method and data

This research is applied in nature and employs a quantitative approach. The study
covers 13 years from 2004 to 2017, focusing on Iran as its spatial scope. Data were
collected from the Statistical Center of Iran, the Central Bank of the Islamic Republic of
Iran, and commercial statistics of Iran. The timeframe under analysis includes the first
twelve years of the country’s Development Perspective Document, encompassing the
fourth and fifth Economic Development Plans. The statistical population consists of
manufacturing industries active in Iran during this period, covering 20 industries.

Using Data Envelopment Analysis (DEA) to evaluate efficiency and productivity, this
study incorporates factors such as research and development and labor force quality to
represent the country’s innovative and absorptive capacity. The effects of knowledge
transfer on productivity are then analyzed. Productivity changes are decomposed using a
directional distance function with a generalized Malmquist output index to specifically
assess the impacts of technical change, technical efficiency change, and scale efficiency
change.

3. Analysis and discussion

According to the Malmquist index, the country’s industrial sector experienced a decline
in total productivity in the years 2005, 2014, 2015, and 2016, while productivity
improved during the other years studied. Specifically, the garment, leather, rubber
products, and transportation industries saw a decrease in productivity, whereas the
remaining industries experienced growth.
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Technology transfer through foreign direct investment (FDI) has reinforced the role
of human capital in enhancing both overall and component productivity. Moreover, it
has been demonstrated that in industries with higher absorptive capacity, FDI
contributes to greater productivity gains.

4. Conclusion

The estimation of the research models revealed that productivity growth, technical
change, changes in technical efficiency, and total factor productivity were influenced by
their past values, exhibiting a negative effect. This indicates instability in the growth
rates of productivity and its components within the country’s industries; specifically, an
increase in productivity in one year tends to be followed by a slowdown in growth in the
subsequent year.

The results also show that the interaction between human capital and foreign direct
investment has a positive and significant impact on productivity growth, technical
efficiency growth, and technological change. This suggests that technology transfer
through foreign investment directly contributes to improvements in total factor
productivity, technical efficiency, and technological progress.

Furthermore, the study finds that the cumulative effects of research and development
(R&D) expenditures on productivity are positive and statistically significant,
highlighting the crucial role of R&D in enhancing industrial productivity.
Consequently, industries can boost their absorptive capacity and overall productivity by
increasing investment in R&D.
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