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Abstract: Modern industrial policies have evolved significantly, focusing on
increasing the efficiency of material resource supply systems to ensure sustainable
economic growth. Many countries have developed strategies to optimize material resource
management by integrating innovative technologies, enhancing logistics systems, and
promoting circular economies. This article examines foreign experiences in the application
of industrial policies that improve resource efficiency, focusing on countries such as
Germany, Japan, and South Korea. By analyzing their strategies and policies, this study
identifies key approaches and provides recommendations for improving the material
resource supply systems globally.

Keywords: Industrial policy, resource efficiency, supply chain management, circular
economy, sustainable development, material resources.

Introduction

The role of industrial policy has evolved over the years from a focus on protecting
domestic industries to addressing global challenges such as sustainability, resource
efficiency, and competitiveness. In the context of modern economies, improving the
efficiency of material resource supply systems has become a critical issue, given the
increasing pressure on natural resources and the need to reduce environmental impact.

Material resources, such as raw materials, energy, and water, are fundamental inputs
in industrial production. Their efficient use can lead to significant economic and
environmental benefits, making industrial policies that promote such efficiency an
essential part of national strategies. As global supply chains become more complex,
countries worldwide have adopted different strategies to enhance material resource
efficiency, focusing on technological innovation, circular economy practices, and policy
frameworks that foster sustainable growth.

This article aims to review the experiences of several foreign countries, focusing on
how they have implemented modern industrial policies to increase material resource
supply efficiency. By analyzing case studies from Germany, Japan, and South Korea, this
paper highlights key strategies, challenges, and results in these regions.

Literature review
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One of the most effective strategies is the adoption of circular economy models.
Unlike the traditional linear economy (take-make-dispose), a circular economy focuses on
closing the loop by reusing, recycling, and remanufacturing materials. Countries like the
Netherlands and Japan are leading the way by implementing policies that incentivize
circular practices, reduce waste, and create new business opportunities (Ellen MacArthur
Foundation, 2021; European Commission, 2020).

Advancements in technology play a crucial role in improving material resource
efficiency. From smart manufacturing and the Internet of Things (IoT) to artificial
intelligence and advanced recycling techniques, technology enables better resource
management, monitoring, and optimization. For instance, Germany's Industry 4.0
initiative aims to integrate digital technologies into manufacturing processes to enhance
efficiency and sustainability (World Economic Forum, 2018; Germany Trade & Invest,
2020).

Governments worldwide are developing regulatory frameworks and offering
incentives to promote material resource efficiency. The European Union’s Circular
Economy Action Plan, for instance, sets ambitious targets for recycling and waste
reduction (European Commission, 2020). Similarly, China’s Made in China 2025 initiative
emphasizes green manufacturing and resource efficiency as key pillars for industrial
modernization (National Development and Reform Commission of China, 2015).

The concept of industrial policy has been widely debated, with its definitions
evolving to include a broader set of objectives. Modern industrial policy is often seen as a
tool to promote not only economic growth but also sustainability, technological
innovation, and efficiency (Rodrik, 2016). In this context, resource efficiency refers to the
optimal use of raw materials, energy, and other essential inputs in industrial production,
aiming to reduce waste and environmental impact.

Several studies have highlighted the importance of circular economy practices in
improving resource efficiency. The circular economy focuses on reducing, reusing, and
recycling materials, transforming linear production processes into closed-loop systems
(Geissdoerfer et al., 2017). Moreover, the adoption of advanced technologies such as
digitalization, automation, and artificial intelligence (AI) has been identified as a critical
factor in enhancing supply chain efficiency and reducing material waste (Kagermann,
2015).

Countries like Germany, Japan, and South Korea have been at the forefront of
implementing policies and strategies aimed at improving the efficiency of material
resource supply systems. Germany, for example, has integrated resource efficiency into its
national industrial strategy, while Japan has leveraged advanced technologies for material
management. South Korea’s industrial policy focuses on innovation and the development
of green technologies, contributing to both economic growth and environmental
sustainability.

Methods

This study uses a qualitative research methodology to analyze the foreign
experiences in modern industrial policy and material resource efficiency. Case studies of
Germany, Japan, and South Korea were selected due to their advanced industrial policies
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and successful implementation of resource-efficient strategies. Data were collected
through a review of government reports, academic literature, and policy documents
related to resource efficiency and industrial policy.

The analysis was structured to identify key themes, such as technological innovation,
the role of government regulation, the impact of circular economy practices, and the
integration of sustainability goals in industrial policies. The findings were then
synthesized to draw comparisons and highlight lessons that can be applied to other
countries seeking to improve their material resource supply systems.

Analysis and Results

Germany’s resource efficiency strategy

Germany has long been a leader in promoting resource efficiency, with its "Resource
Efficiency Program" (ProgRess) serving as the cornerstone of its industrial policy. The
program, initiated in 2012, aims to decouple economic growth from resource consumption
by improving the efficiency of material use and reducing waste. The German government
has implemented a range of policies, including subsidies for companies investing in
resource-efficient technologies, the promotion of eco-design in manufacturing, and
regulations that incentivize recycling and waste reduction (BMU, 2020).

A significant achievement of Germany’s industrial policy has been the successful
integration of resource efficiency into manufacturing processes. According to the German
Environment Agency (UBA), industrial resource productivity in Germany has increased
by 50% since 1994 to 2019, reflecting the success of national strategies in improving
material efficiency (UBA, 2019).

Table 1: Germany's resource efficiency metrics (1994-2019)

| Metric 1994 2019 % Change |
Resource productivity 1.0 1.5 +50%
Recycling rate 36% 68% +89%

Waste reduction 300 MT 250 MT -17%
Sources: UBA (2019). Resource efficiency in Germany and BMU (2020). The German
Resource Efficiency Program (ProgRess)

Japan’s advanced technologies for resource management
Japan’s industrial policy has emphasized the development and integration of
advanced technologies to increase resource efficiency. The country’s focus on "Resource
and Energy Efficiency" as part of its "Society 5.0" vision has been crucial in transforming
its industrial landscape. The adoption of smart manufacturing, IoT (Internet of Things),
and Al has allowed Japanese industries to optimize production processes, minimize waste,
and reduce material consumption (Ito, 2020).
Table 2: Impact of resource-efficient technologies in Japan
| Industry | nitiative ___________ Outcome ____
Steel High-efficiency recycling systems Reduced waste by 25%
Electronics  IoT in manufacturing 15% material savings
Automotive Lightweight materials innovation 10% fuel efficiency gain
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Sources: Nippon Steel. (2021). Steel recycling technologies in Japan. METI (2020).
Innovative energy and resource efficiency promotion program.

One notable initiative is the "Innovative Energy and Resource Efficiency Promotion
Program," which supports businesses in adopting cutting-edge technologies to enhance
resource management. In particular, Japan has pioneered the development of high-
efficiency materials recycling technologies, such as the advanced steel recycling system
developed by Nippon Steel, which has significantly reduced material waste in the steel
industry (Nippon Steel, 2021).

South Korea’s green innovation policies

South Korea’s industrial policy has placed a strong emphasis on green innovation,
aiming to integrate sustainability into the core of industrial production. The "Green New
Deal," launched in 2020, is a key element of the country’s efforts to improve resource
efficiency while driving economic growth. The policy focuses on the development of green
technologies, energy-efficient infrastructure, and the promotion of a circular economy.
These initiatives have enabled industries to reduce waste and enhance recycling efforts,
leading to a 20% increase in resource efficiency since 2015 (MOE, 2020).

Figure 1: South Korea's resource efficiency growth (2015-2023)
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Sources: Kim, M. (2020). South Korea’s Green New Deal. MOE (2020). South Korea’s
Green Innovation Policies.

South Korea has also introduced the "Resource Recycling Act," which encourages
industries to adopt more sustainable practices by mandating recycling and waste
reduction measures. Additionally, the country’s commitment to green technologies has led
to the establishment of several green industrial clusters, where companies collaborate to
develop and deploy environmentally friendly technologies (Kim, 2020). The comparative
analysis highlights how Germany, Japan, and South Korea integrate different elements to
improve material resource supply systems: Japan leads in leveraging Al and IoT,
enhancing precision and reducing waste in industrial processes. Similarly, South Korea’s
innovation clusters foster collaborative R&D in green technologies. Germany’s ProgRess
offers a comprehensive regulatory approach, combining incentives and mandates to
encourage resource-efficient practices. South Korea complements this with targeted
initiatives like the Green New Deal. Germany excels in recycling and waste reduction,
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while Japan focuses on technological solutions to close material loops. South Korea’s
policies encourage businesses to prioritize circular practices.
Table 3: Comparative analysis of key approaches

‘ Country Key Focus Notable Achievement
Germany Circular economy 68% recycling rate
Japan Technology IoT-driven 15% material savings
integration
South Green innovation 20%  increase in  resource
Korea efficiency

Sources: UBA (2019). Resource Efficiency in Germany: Progress and Challenges.
Kagermann, H. (2015). Industrie 4.0: The New Industrial Revolution. Springer Vieweg.
Kim, M. (2020). South Korea’s Green New Deal.

Challenges include scalability, ensuring SME participation, and aligning
international supply chains with resource-efficient practices. Additionally, addressing
resource dependency remains a pressing issue for all three nations.

Discussion

The experiences of Germany, Japan, and South Korea demonstrate that modern
industrial policies focused on material resource efficiency can lead to significant economic
and environmental benefits. These countries have successfully integrated technological
innovation, sustainability goals, and regulatory frameworks to enhance the efficiency of
their material resource supply systems.

Germany’s approach has been particularly effective in promoting circular economy
practices, while Japan’s focus on advanced technologies has facilitated the optimization of
production processes. South Korea, on the other hand, has led in fostering green
innovation and creating a policy environment that supports sustainable industrial growth.

However, challenges remain, particularly in integrating resource efficiency practices
across different sectors and ensuring that smaller companies can access the necessary
technologies and support. Furthermore, the global nature of supply chains requires
international cooperation to address issues related to resource extraction, waste
management, and recycling.

Conclusion

This study has highlighted the successful application of modern industrial policies to
improve material resource efficiency in Germany, Japan, and South Korea. Their
experiences provide valuable lessons for other countries seeking to enhance their own
industrial policies. Key recommendations include the integration of advanced
technologies, the promotion of circular economy practices, and the implementation of
regulatory frameworks that incentivize resource-efficient production. Moving forward, it
will be essential for governments worldwide to collaborate and share best practices to
address global resource challenges and promote sustainable industrial growth.
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