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Abstract

Nowadays, knowledge trade can increase the productivity of production factors and facilitate the advancement
of technical knowledge and reduce the consumption of natural resources and environmental pollution and
stimulate green and sustainable development. Therefore, the current research was considered with the aim of
investigating the effect of knowledge trade and environment-biased technical progress on sustainable (green)
development. In order to investigate the effect of knowledge trade caused by direct technology imports, foreign
direct investment technology spillovers and reverse engineering of imported products and environment-biased
technical progress on sustainable development, the GMM estimator has been used in the time period of 2012-
2022 and 15 industries. The results showed: Import trade is a method of absorbing technical spillovers.
Domestic companies can acquire general or partial knowledge by importing advanced products. However, the
ability to learn advanced knowledge from advanced products is limited by human capital. The higher and more
efficient human capital is, the easier it is to take advantage of the knowledge spillover. Environmental
knowledge can only be improved through the direct import of knowledge. Neither foreign direct investment
nor imports can improve the level of environmental knowledge. Technical spillover and reverse engineering
require efficient and knowledgeable human capital .At a certain level of environmental technology, knowledge
trade, regardless of its form, has a positive effect on sustainable and green development. Therefore, although
the effects of knowledge trade on green development may be limited, if a country improves its independent
innovation ability, technology absorption capacity, technical level and managerial experience, the country's
economy can grow stably and sustainably in the long term.
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Introduction

Just as environmental changes can have economic effects, economic changes can also affect the environment.

Economic growth and development in the form of sustainable development affects a wide range of economic
and non-economic behaviors in different ways. Despite this, it does not leave the same and specific impact on
the quality of the environment. Economic growth based on production usually leads to an increase in air
pollution, but the large expansion of the service sector may not have a significant impact on air pollution. It
should be kept in mind that economic progress is a multi-dimensional and broad concept that automatically
opens and advances broad economic aspects for the society. Economic growth and development increases
household income and improves physical infrastructure. Each of the development structures can theoretically
increase or decrease the rate of environmental degradation. Accordingly, even considering the components of
economic development and their relationship with the environmental situation is a delicate relationship.

Economic growth and environmental protection have always been the focus of researchers. In recent years,
sustainable development has become the main policy of governments. With the deepening of economic
integration and globalization, a large number of researchers have focused on the impact of knowledge trade on
sustainable development. After countries joined the WTO (World Trade Organization), environmental issues
have become an important obstacle to the growth of these countries, and people have been pressured for greater
coordination between environmental issues and the economy. Technical innovation to realize environmentally
friendly technical progress is the main solution to achieve sustainable development. Technical progress can
improve factor allocation efficiency and production efficiency. Technical progress is also a key driving force
in sustainable energy storage and reducing greenhouse gas emissions. Researchers; they consider technical
progress as an endogenous factor and acknowledge the tendency towards it, which reveals the hidden
characteristic based on technical progress. The studies of (Acemoglu et al., 2012) have made a great
contribution to the development of theories about technical progress based on technology and have defined
environmentally friendly technical progress as progress that encourages energy saving and reducing pollutant
emissions. The researchers showed that if pollution levels in developed countries decrease along with
economic growth, then it is only possible that environmentally friendly technical progress has been made. The
occurrence of such progress is due to the high demand of the people for the quality of the environment, which
has led to an increase in income and the announcement of restrictions by developed countries regarding the
carbon content of products. (Cao & Wang, 2017) have argued that importing products from developed countries
promotes environmentally friendly technical progress, while importing goods from developing countries
reduces it. In addition, they showed that exporting in all cases, regardless of the destination country, causes a
decrease in environmentally friendly technical progress. Therefore, there seems to be no agreement regarding
the effect of knowledge trade on environmentally friendly technical progress. In this research, it is argued that
the main limitation in previous studies on the relationship between knowledge trade, technical progress and
sustainable development is that knowledge trade and environmentally friendly technical progress have not yet
been analyzed independently. Therefore, the main question of the research is how knowledge trade and
environmentally friendly technical progress affects sustainable development.

Methodology / Study Area

The current research is of a library type and to investigate the effect of knowledge trade and environment-
oriented progress on sustainable development, the GMM estimator was used for the time period of 2012-2022
and 15 industries and was estimated using EVIEWS and Stata software, up to observing the long-term
relationships of knowledge trade, environmentally oriented knowledge and sustainable development. The data
of the research variables were extracted from the databases of the World Bank, the International Monetary
Fund and official statistical centers.

Results

The output from the estimation of the model showed that the technical progress inclined to the environment
has a positive and significant effect on sustainable development, and it indicates that the development of
environmental knowledge is in the stage of increasing the efficiency of scale and there is more scope for
sustainable development. Direct import of knowledge requires a large amount of capital, which makes the
advantage of importing knowledge less than the cost of this opportunity in the short term. Therefore, the direct
import of knowledge in the initial stage does not significantly contribute to the improvement of sustainable
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development. At the level of microeconomics, imported knowledge must match existing knowledge, which
requires adaptation to new production knowledge and training of new knowledge operators. This entire process
requires time to function properly, which may sometimes lead to backlog. Knowledge trade spillovers from
FDI had a significant negative impact on sustainable development, reflecting the lack of independent
innovation in institutions (Fujii & Manage, 2016). In addition, many foreign investments seek resources or
take advantage of the country's environmental regulations, which allow them to cause pollution, as pollution
in developed countries due to strict regulations. And it is strictly forbidden to be environmentally friendly.
Therefore, polluting products are often moved to countries where environmental regulations are lax. In the
presented model, the level of sustainable development is measured through a comprehensive assessment of
economic growth and environmental pollution. The regression coefficient of this index is negative. Two main
conditions are necessary to obtain the entered knowledge. One condition is to import products with a relatively
higher level of knowledge, and another condition is to hire professionals who can absorb such knowledge. Due
to the increasing focus on education, the efficiency of human capital is increasing rapidly. Students and
professionals who return to the country after completing their studies help to improve the country's knowledge
level and management experience(Li et al., 2017). Therefore, in this connection, countries are gradually
becoming experts in tacit knowledge in advanced manufactured goods that they have imported. However,
because it is very difficult for importing countries to reverse engineer imported knowledge, the share of imports
in the three forms of trade discussed in this study is very small. The interactive expression of technical progress
inclined to the environment and knowledge trade shows that, under certain conditions, the ability to absorb
environmental knowledge, the level of sustainable development can be independent of the type of knowledge
trade, directly, or by importing knowledge trade through direct investment (Su & Moaniba, 2016). Foreign, or
through imports, improve. However, the regression coefficient of foreign direct investment is significant and
negative, which shows that foreign direct investment alone is not conducive to the harmonious development
of the environment and economy. This finding is in line with the conclusions of many existing studies. In this
research, by combining the technical improvement caused by foreign investment and the domestic ability to
absorb environmental knowledge, a different result is obtained. Under certain conditions, foreign investment
is useful for the harmonious development of the economy and the environment. The regression coefficients of
the amount of capital and the level of social welfare are positive, which is consistent with the primary
hypothesis of the research. Further, by classifying the companies in each industry based on their size, the
research has taken a more complete process, so that the degree of influence of knowledge trade and green
technical progress on sustainable development can be seen. In the preliminary regression model, the
coefficients of all three types of business were all significant. Therefore, only knowledge trade is used as a
variable. According to the output of the tables, it can be seen that the effect of green technical progress on
sustainable development is still positive and significant, and this means that the conclusions of the main
regression were stable. However, after classifying the companies based on the size of the company, it was
observed that the degree of influence of green technical progress on sustainable development is variable. It
was also found that the effect of green technical progress on sustainable development is greater in large and
medium-sized enterprises than in small enterprises, and there was no interaction between green technical
progress and sustainable development in small enterprises (Chen & Hung, 2016). This may be due to the fact
that production in large and medium-sized enterprises requires that not only the profit of the enterprise, but
also social responsibility and environmental protection be taken into account, because their pollution discharge
is much larger than that of small enterprises. it's small. Large and medium-sized enterprises that have improved
their green technical progress have shown a more socially responsible behavior. However, small and micro
enterprises have rarely paid attention to the improvement of green knowledge innovations, because they are
under less pressure in terms of government environmental regulations. Therefore, they can spend more capital
in the field of production and research and development to ensure smooth implementation of their operations.

Discussion and Conclusion

From the findings of the study, it can be concluded that knowledge trade improves Pareto for both business
parties. Unlike the import and export of conventional goods, knowledge trade is a process through which
importing countries acquire new technologies and managerial experience (Wang & Song, 2017). Therefore,
this system should consider not only the quantity of knowledge trade, but also the ability of importing countries
to absorb new knowledge. Empirical analysis shows that knowledge trade is more beneficial for production-
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based technical progress than for environment-oriented technical progress. Environmentally oriented
knowledge can be effectively improved only when companies import technology from developed countries
above the allocated size. This is because knowledge trade is particularly related to the production of goods and
the value of the final product, and when the prices of products have been transferred from the product market
to the factor market, the price of factors of production increases. This issue inevitably leads to an increase in
the marginal production of production factors, which is expressed as technical progress based on production.

In addition, the strong control of developed countries on nuclear knowledge in exported products has made it
difficult to improve knowledge based on the environment through imported goods. Also, the results showed
that although the trade of knowledge obtained through foreign direct investment has a negative effect on
sustainable development, it can have a positive effect when the knowledge based on the environment reaches
a certain level. Therefore, although the effects of knowledge trade on sustainable development may be limited,
if the independent innovation ability, knowledge absorption capacity, technical level and management
experience are improved, the economy can achieve sustainable growth in the long term.
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