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Abstract: 

Modern industrial policies are increasingly integrating resource-efficient methods to address global 

challenges such as climate change and resource depletion. This article examines the industrial policies of 

Germany, China, and the United States, focusing on their approaches to sustainability and resource 

efficiency. Utilizing data from international energy agencies, industry reports, and government 

publications, the study analyzes key metrics including renewable energy investment, regulatory 

stringency, and resource efficiency measures. This analysis underscores the importance of integrating 

resource efficiency into industrial policies to achieve long-term economic and environmental sustainability. 

Keywords: Industrial Policy, Resource Efficiency, Renewable Energy, Sustainability, Energy Efficiency, 

Circular Economy, CO2 Emissions Reduction, Smart Manufacturing, Waste Reduction, Regulatory 

Stringency. 

 

Introduction 

Government initiatives intended to support economic expansion and industrial development are 

referred to as industrial policies. Countries all across the globe are integrating resource-efficient techniques 

into their industrial plans as global issues like climate change and resource depletion become more 

pressing. These techniques seek to minimise their negative effects on the environment, cut waste, and 

maximise resource usage. This paper investigates the contemporary industrial policies of several nations, 

emphasising their experiences with resource-efficient techniques and the results of these approaches. The 

industrial sector is the backbone of global economic advancement, generating innovation, creating jobs, 

and satisfying the population's expanding demands. However, this expansion frequently comes at the price 

of high energy use, resulting in environmental deterioration and resource depletion. As a result, there is 

an urgent need to balance industrial development with the requirement of energy efficiency. Industrial 

Policy Frameworks 

The industrial sector is the backbone of the world's economic growth since it stimulates innovation, creates 

jobs, and makes a substantial contribution to GDP. Nonetheless, industrial processes' enormous energy 

requirements provide a significant obstacle to environmental sustainability. Energy efficiency in the 

industrial sector becomes critical as the globe struggles to reduce climate change and promote economic 

growth at the same time. The drive for economic expansion frequently entails more energy consumption, 

which raises greenhouse gas emissions and deteriorates the environment. Due to their energy-intensive 

nature, traditional industrial processes have played a major role in both climate change and the depletion 

of natural resources. The difficulty is in striking a balance between the pressing need for environmental 

stewardship and the demands of industrial development1 
Renewable energy has grown into an important instrument for attaining this delicate balance. 

Industries may minimize energy usage by optimizing processes and using modern technology, 

resulting in cost savings and environmental advantages. When industry adopts cleaner technology, 

                                                      
1 Rahman, M. M. (2020). Environmental degradation: The role of electricity consumption, economic growth and globalisation. Journal of 

Environmental Management, 253, 109742. 
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lowers waste, and optimizes resource use, the symbiotic link between economic development and 

energy efficiency is clear. A more efficient industrial sector not only adds to corporate earnings but also 

decreases the environmental imprint, opening the road for sustainable growth2.  

The following primary energy influenced the amount of legal compensation: wind, solar, hydro, 

bio, and geothermal. Feed-in tariffs operated for different renewable primary sources in an impartial 

manner regardless of technology. There were no funding given for the construction of new power 

plants. The only power from new technological sectors that were considered avoidance firms was 

reimbursed for real delivery. 

Within legally specified limits, supplies from all competing suppliers were covered by the price 

guarantees. It made no difference whether solar power was produced by photovoltaics or solar thermal 

technologies; for wind energy, turbines with two, three, or four rotor blades, as well as vertical and 

horizontal turbines, may all get compensation3. 

Nuclear power was not the only kind of renewable energy available today. The costs of power 

were falling and the generation was distributed. Components were designed, produced, and improved 

by small and medium-sized enterprises in Germany, Denmark, Switzerland, and other nations. With 

little administrative obstacles, a new industry was established thanks to the bottom-up approach, 

technology-neutral payment, and unrestricted market access. Additional risks arose, for instance, when 

low-cost Chinese solar modules outperformed German market leaders and entered the German market 

years after the German Renewable Energy Act (EEG) was passed. From the newly available 

technologies, investors selected the best offers. While many pioneers failed, some enterprises 

prospered4. 

Germany: Germany's Energiewende policy focuses on reducing greenhouse gas emissions and 

increasing renewable energy usage. Key statistics include: 

 Renewable Energy Investment: Approximately $50 billion over the past decade (IEA). 

 Regulatory Stringency: Score of 8 on a scale of 1 to 10.5 

China: China’s “Made in China 2025” initiative emphasizes upgrading manufacturing and 

enhancing resource efficiency. 6Key statistics include: 

 Renewable Energy Investment: Around $80 billion (China Renewable Energy Outlook). 

 Regulatory Stringency: Score of 7 on the regulatory stringency scale (World Bank).7 

United States: The U.S. promotes energy efficiency through programs like Energy Star and 

various tax incentives. Key statistics include: 

 Renewable Energy Investment: Approximately $40 billion (U.S. Energy Information Administration 

(EIA)). 

 Regulatory Stringency: Score of 6 on the regulatory stringency scale (World Bank).8 

Table 1: Comparison of Industrial Policy Approaches 

Country Key Focus Renewable Energy 

Investment (Billion USD) 

Regulatory Stringency 

(Scale 1-10) 

Germany Energiewende, Energy 

Efficiency 

50 8 

China Made in China 2025, Clean 

Energy 

80 7 

United States Energy Star, Tax Incentives 40 6 

Source: https://www.reportlinker.com 

Resource-Efficient Methods 

                                                      
2 Cao, X., Wen, Z., Zhao, X., Wang, Y., & Zhang, H. (2020). Quantitative assessment of energy conservation and emission reduction effects of 

nationwide industrial symbiosis in China. Science of the Total Environment, 717, 137114. 
3 Rechsteiner, Rudolf. "German energy transition (Energiewende) and what politicians can learn for environmental and climate policy." Clean 

technologies and environmental policy 23 (2021): 305-342. 
4 Rechsteiner, Rudolf. "German energy transition (Energiewende) and what politicians can learn for environmental and climate policy." Clean 

technologies and environmental policy 23 (2021): 305-342. 
5 ReportLinker. (n.d.). Energy efficiency market report. Retrieved August 30, 2024, from https://www.reportlinker.com/market-report/Energy-

Technology 
6 Dmitry S. Building the infrastructure for transforming Russian industry towards better resource efficiency and environmental performance 

//Procedia Environmental Science, Engineering and Management. – 2021. – Т. 8. – №. 2. – С. 483-493. 
7 ReportLinker. (n.d.). Energy market report. Retrieved August 30, 2024, from https://www.reportlinker.com/market-report/Energy/6349/Energy  
8 Vorfolomeiev A. et al. Model for assessing and implementing resource-efficient strategy of industry //CEUR Workshop Proceedings. – 2020. – Т. 

2713. – С. 277-294. 
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Netherlands: The country is a pioneer in the circular economy concept, placing a strong emphasis 

on recycling, material reuse, and long product life. The demand for goods and raw materials is rising 

globally. In order to create more intelligent and effective ways to use commodities and raw resources, 

the federal government is working with other public authorities, knowledge institutions, 

environmental organisations, industry, trade unions, financial institutions, and civil society 

organisations. By 2050, the goal is for the Dutch economy to be entirely circular. The government 

identifies four opportunities in the recently adopted National Programme for Circular Economy 2023–

2050 to quickly turn the Dutch economy circular: 

1. Reduce the use of raw materials. They will use less raw materials if we buy fewer things, share 

what we already have, and make things more efficiently9. 

2. Substitution of raw materials. When additional raw materials are needed, they should, if feasible, 

employ easily available, renewable, and sustainable raw resources. For instance, biomass is a raw 

resource made up of leftover food, plants, and trees. This will help the environment and lessen the 

Netherlands' reliance on fossil fuels10. 

3. Extending the life of products. Reusing and repairing items and parts allows us to use them for 

longer periods of time and with greater intensity. This reduces the demand for new goods and raw 

materials11. 

4. High-quality recycling. They can recycle resources and raw materials to create new goods from 

them. This means less garbage is sent to landfills or incinerated. It also increases the supply of 

environmentally friendly raw materials12. 

Key statistics include: 

 Waste Recycling Rate: 75%  

Germany: Germany has implemented advanced energy-efficient technologies and waste reduction 

strategies. Key statistics include: 

 Energy Use per Unit of GDP: 0.25 kWh/USD.13 

Japan: Japan's waste reduction practices, including lean manufacturing, have proven effective. 

Key statistics include: 

 Waste Reduction Impact: 100,000 metric tons of CO2 reduction annually).14 

Table 2: Resource Efficiency Metrics by Country 

Country 
Energy Use per Unit of 

GDP (kWh/USD) 
Waste Recycling Rate (%) 

Circular Economy 

Implementation 

Netherlands 0.30 75 Extensive 

Germany 0.25 68 Advanced 

Japan 0.35 60 Moderate 

Source: https://www.reportlinker.com 

Table 3: Case Studies of Resource-Efficient Methods 

Country Company/Initiative Method Implemented Key Results 

Netherlands DSM Circular Economy Significant material savings 

Germany Siemens 
Energy-efficient machinery and 

systems 

Reduced energy 

consumption 

Japan Toyota 
Lean manufacturing, waste 

reduction 
Lower landfill use 

Source: https://www.reportlinker.com 

Economic and Environmental Impact 

Germany: Germany’s resource-efficient methods have led to significant cost savings and positioned 

                                                      
9 Circular Dutch economy by 2050. (2023, October 11). Circular Economy | Government.nl. https://www.government.nl/topics/circular-

economy/circular-dutch-economy-by-2050 

10 Circular Dutch economy by 2050. (2023, October 11). Circular Economy | Government.nl. https://www.government.nl/topics/circular-

economy/circular-dutch-economy-by-2050 

11 Circular Dutch economy by 2050. (2023, October 11). Circular Economy | Government.nl. https://www.government.nl/topics/circular-

economy/circular-dutch-economy-by-2050 

12 Circular Dutch economy by 2050. (2023, October 11). Circular Economy | Government.nl. https://www.government.nl/topics/circular-

economy/circular-dutch-economy-by-2050 
13 ReportLinker. (n.d.). Energy efficiency market report. Retrieved August 30, 2024, from https://www.reportlinker.com/market-report/Energy-Technolog 
14 Enerdata. (n.d.). Japan energy market report. Retrieved August 30, 2024, from https://www.enerdata.net/estore/energy-market/japan/ 

http://www.globalresearchnetwork.us/index.php/ajebm
https://www.reportlinker.com/
https://www.reportlinker.com/
https://www.reportlinker.com/market-report/Energy-Technology/8080/Energy-Efficiency?term=energy%20efficiency%20reports&matchtype=b&loc_interest=&loc_physical=1028523&utm_group=standard&utm_term=energy%20efficiency%20reports&utm_campaign=ppc&utm_source=google_ads&utm_medium=paid_ads&utm_content=transactionnel-1&hsa_acc=9351230540&hsa_cam=15072746546&hsa_grp=129922513903&hsa_ad=570382487173&hsa_src=g&hsa_tgt=kwd-1546735620196&hsa_kw=energy%20efficiency%20reports&hsa_mt=b&hsa_net=adwords&hsa_ver=3&gad_source=1&gclid=Cj0KCQjw28W2BhC7ARIsAPerrcIsrUPkEKgo1_IlMMeQCs5R0lDIRoNs2PI1lbIC7VQ52jsHSRzqEgUaAqs4EALw_wc
https://www.enerdata.net/estore/energy-market/japan/


American Journal of Economics and Business Management 2024, 7(9), 639-643 

American Journal of Economics and Business Management 2024, 7(9), 639-643. https://www.globalresearchnetwork.us/index.php/ajebm  

 

642 

 
 

its industries as leaders in green technology. Key statistics include: 

 Cost Savings: Approximately $5 billion annually (IEA). 

 CO2 Reduction: 150,000 metric tons annually.15 

China: China's investments in renewable energy have created numerous job opportunities and 

reduced costs. Key statistics include: 

 Job Creation: 6 million jobs in the renewable energy sector (China Employment Report). 

 CO2 Reduction: 200,000 metric tons annually.16 

Japan: Japan’s waste reduction strategies have significantly decreased CO2 emissions. Key statistics 

include: 

 CO2 Reduction: 100,000 metric tons annually (Japan’s Ministry of the Environment).17 

Table 4: Economic and Environmental Impact of Resource-Efficient Methods 

 
Source: https://www.reportlinker.com 

Discussion 

The analysis of modern industrial policies and resource-efficient methods reveals several key 

insights: 

1. Policy Effectiveness: Countries like Germany and the Netherlands have demonstrated that 

comprehensive industrial policies focusing on sustainability can lead to substantial economic and 

environmental benefits. Germany's Energiewende and the Netherlands' circular economy model are 

exemplary of how targeted investments and regulations can drive resource efficiency.18 

2. Economic Benefits: Resource-efficient methods can lead to significant cost savings and job creation. For 

example, Germany’s energy efficiency measures have resulted in $5 billion in annual savings, while 

China’s investments in renewable energy have created 6 million jobs. These outcomes underscore the 

economic viability of adopting resource-efficient practices.19 

3. Environmental Impact: Resource-efficient methods contribute to substantial reductions in CO2 

emissions and waste. Germany, China, and Japan have all achieved significant reductions in greenhouse 

gas emissions through their respective strategies. The data highlights the importance of integrating 

sustainability into industrial policies to mitigate environmental impacts. 

4. Challenges: Despite the benefits, challenges such as high initial investment costs, technological barriers, 

and resistance to change can hinder the widespread adoption of resource-efficient methods. Addressing 

these challenges requires strong leadership, increased investment in technology development, and 

effective communication of the benefits of sustainability.20 

                                                      
15 ReportLinker. (n.d.). Energy efficiency market report. Retrieved August 30, 2024, from https://www.reportlinker.com/market-report/Energy-Technolog 
16 ReportLinker. (n.d.). Energy market report. Retrieved August 30, 2024, from https://www.reportlinker.com/market-report/Energy/6349/Energy? 
17 Enerdata. (n.d.). Japan energy market report. Retrieved August 30, 2024, from https://www.enerdata.net/estore/energy-market/japan/ 

18 Shmygol N. et al. Resource efficiency and pricing policy of industries the sustainable development context //IOP Conference Series: Earth and 

Environmental Science. – IOP Publishing, 2023. – Т. 1150. – №. 1. – С. 012003. 
19 Petrov M. V., Tkachev V. N., Buniakova A. V. Green Industrial Policy in the Context of Industry 4.0 //Industry 4.0: Exploring the Consequences of 

Climate Change. – Cham : Springer International Publishing, 2021. – С. 275-287. 
20 Kedir F., Hall D. M. Resource efficiency in industrialized housing construction–A systematic review of current performance and future 

opportunities //Journal of Cleaner Production. – 2021. – Т. 286. – С. 125443. 

CO2 Reduction (MT) Cost Savings (M USD)

Germany 150000 5000

China 200000 6000

Japan 100000 35000
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5. Future Directions: Advancements in smart manufacturing, recycling technologies, and artificial 

intelligence hold promise for further improving resource efficiency. As technology evolves, countries can 

leverage these innovations to enhance their industrial policies and achieve greater sustainability.21 

Conclusion 

The energy shift is just as important as Silicon Valley's information technology innovation, 

particularly in light of how persistently it has been completed. The avoidance industry's quality, which 

has mostly developed as a result of parliamentary acts and choices, sets it apart from private innovation. 

This calls for institutional support of the principles of the circular economy at the constitutional level. 

Legislation derived from PPP discussions should, at minimum, encourage the transformation of certain 

industries while preserving long-term support systems that are not financed by the government. 

In conclusion, modern industrial policies that incorporate resource-efficient methods offer 

significant economic and environmental benefits. Countries like Germany, China, and Japan provide 

valuable examples of how targeted strategies can drive sustainability and resource optimization.  
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