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Abstract

With the rapid development of the global LED lighting market, the United States, as one of the important
consumer markets, has attracted the attention of many enterprises. 360 LED LLC, an LED lighting enterprise
established in China, has actively carried out technological innovation and cooperation by setting up subsidiaries
in the United States, promoting the localization of LED lighting technology. This paper deeply investigates the
technological innovation practices of 360 LED LLC in the United States, including specific measures and
achievements in product development, team building, and process improvement. It also explores the cooperation
models between 360 LED LLC and local suppliers, research institutions, universities, and sales channels in the
United States, analyzing how these collaborations have facilitated product localization and technology transfer.
The study finds that through technological innovation and cooperation, 360 LED LLC has not only met the
special needs of the US market and improved product compatibility and user experience but also successfully
expanded its market share and enhanced brand awareness.

Keywords: LED lighting technology, localization, technological innovation, cooperation, 360 LED LLC, US
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1. Introduction
1.1 Research Background

In recent years, the global LED lighting market has grown rapidly due to its advantages of high efficiency,
energy saving, and long life, especially in commercial, industrial, and outdoor lighting applications. The
development of smart homes and the Internet of Things has also driven the rise of intelligent LED lighting
systems. The US LED lighting market has great potential, but it faces strict regulations and standards. US
consumers pay attention to energy saving, quality, and intelligence, and have strict requirements for product
quality and performance, which prompts LED lighting enterprises entering the US market to continuously
improve their technological level and product quality. 360 LED LLC was established in 2018 and is a company
specializing in the research and development, production, and sales of LED lighting products. The company was
established against the background of the rapid development of the global LED lighting market and the great
potential of the US market. In the early stage of its establishment, the company mainly imported products from
China and sold them through e-commerce platforms and offline distributors. With its development, the company
has increased its technological research and development investment in the United States, cooperated with local
suppliers and research institutions, promoted product localization and technology transfer, and gradually
expanded its market share and brand awareness.

1.2 Research Purpose and Significance
This study aims to explore the technological innovation path of 360 LED LLC in the United States, including
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product development, team building, and process improvement, and reveal the key factors of its success. This
study will analyze the cooperation models between 360 LED LLC and local partners in the United States,
explore how these cooperations promote product localization and technology transfer, and summarize successful
experiences and lessons learned.

2. Overview of LED Lighting Technology
2.1 Basic Principles of LED Lighting Technology

The core of LED lighting technology is the semiconductor light-emitting principle. When an electric current
passes through a semiconductor material, electrons and holes recombine at the PN junction, releasing energy in
the form of photons, which emit visible or invisible light. This light-emitting method not only has high efficiency
but also has a long life and low energy consumption, making it an ideal light source. Compared with traditional
lighting methods, LED lighting performs well in energy saving. Its energy consumption is only 1/10 of that of
traditional incandescent lamps and 1/2 of that of fluorescent lamps. For example, a 60-watt incandescent lamp
has a luminous efficacy of about 10-15 lumens per watt, while an equally bright LED lamp may only have a
power of about 6 watts, with a luminous efficacy of more than 100 lumens per watt. This means that under the
same brightness, the energy consumption of LED lamps is greatly reduced, effectively saving energy. In
addition, LED lighting has a long service life, usually tens of thousands of hours. The service life of a general
incandescent lamp is about 1,000 hours, and that of a fluorescent lamp is 5,000-10,000 hours, while that of an
LED lamp can reach 50,000 hours or more (Xin, C., Zhou, Y., Zhu, X,, Li, L. & Chen, X., 2019). Calculated at 8
hours of use per day, incandescent lamps need to be replaced about once a year, fluorescent lamps need to be
replaced about every 5-10 years, while LED lamps can be used for more than 10 years, greatly reducing the
frequency of replacement and maintenance costs. At the same time, LED lighting does not contain harmful
substances such as mercury, is environmentally friendly, and meets the requirements of modern society for
environmental protection. Traditional fluorescent lamps contain mercury, and once the lamp tube breaks,
mercury will be released into the environment, causing pollution to soil, water sources, etc., while LED lamps do
not have this problem, and their recyclability is also better, which is more conducive to environmental
protection. These advantages have led to the rapid promotion and application of LED lighting worldwide.
According to statistics from market research institutions, the global LED lighting market size reached tens of
billions of dollars in 2024, and it is expected to maintain a high growth rate in the next few years. Its proportion
in the lighting market is also increasing year by year, gradually replacing traditional lighting methods and
becoming the mainstream lighting choice.

Table 1.

Indicator/Lamp type Traditional incandescent lamp Fluorescent lamp LED lamp
Energy consumption 60 watts 30 watts 6 watts

Service life About 1000 hours 5000-10000 hours Over 50000 hours
Replacement frequency | Annually Every 5-10 years Over 10 years

2.2 Development Course of Global LED Lighting Technology

The development of LED lighting technology can be traced back to the 1960s when scientists first discovered
the light-emitting characteristics of semiconductor materials. Early LEDs mainly emitted red light, and then
through technological breakthroughs, green and yellow light emissions were gradually realized. However, it was
not until the invention of blue LEDs in the 1990s that LED lighting truly achieved a breakthrough. The invention
of blue LEDs made the manufacture of white LEDs possible, thus ushering in a new era of LED lighting. In
recent years, LED lighting technology has made significant progress. On the one hand, the light-emitting
efficiency of LEDs has been continuously improved, from an initial few tens of lumens per watt to hundreds of
lumens per watt today, greatly improving lighting effects and energy-saving performance. On the other hand, the
cost of LED lighting products has also been gradually reduced, enhancing their competitiveness in the market. In
addition, the rise of intelligent lighting technology has also brought new development opportunities for LED
lighting. By combining with the Internet of Things technology, LED lighting systems can achieve remote
control, dimming and color adjustment, and linkage with other intelligent devices, providing users with a more
convenient and personalized lighting experience.

2.3 Current Status and Challenges of LED Lighting Technology in the United States

In the United States, LED lighting technology has been highly valued by the government and the market. The
US government has introduced a series of policies and standards to promote the application and popularization
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of LED lighting technology. For example, the Energy Star certification sets strict energy efficiency standards for
LED lighting products, encouraging consumers to choose energy-saving products. However, despite the
significant progress of LED lighting technology in the US market, it still faces some challenges. First, the
technical standards and certification requirements of the US market are strict, which poses a high threshold for
LED lighting enterprises entering the US market. Enterprises need to invest a lot of time and resources to ensure
that their products meet the relevant standards and certification requirements. Second, there are still some
bottlenecks and problems in the current US LED lighting technology. For example, although the light-emitting
efficiency of LEDs is continuously improving, heat dissipation is still a technical problem that needs to be solved
urgently in high-brightness and high-power applications. In addition, the interconnectivity of intelligent lighting
systems still needs to be further improved to achieve more seamless device collaboration. Finally, the market
competition is fierce, and consumers’ requirements for product quality and performance are getting higher and
higher. Enterprises need to continuously innovate and improve product competitiveness to meet market demand.

In summary, LED lighting technology, with its unique advantages, has been widely used worldwide. The US, as
an important global LED lighting market, has achieved significant progress in the development and application
of LED lighting technology, but still faces many challenges. Understanding these current situations and
challenges is of great reference value for 360 LED LLC to carry out technological innovation and cooperation in
the United States.

3. Technological Innovation Practices of 360 LED LLC in the United States
3.1 Company Profile

360 LED LLC was established in 2018 and is located in Fayetteville, North Carolina, USA. The company
specializes in the research and development, production, and sales of LED lighting products, with a business
scope covering smart home lighting, commercial lighting systems, and industrial lighting solutions. The
development strategy of 360 LED LLC is to become a leading enterprise in the US LED lighting market through
technological innovation and market expansion. The company is positioned in the market to provide
high-quality, energy-saving, and environmentally friendly lighting products, committed to meeting the US
market’s demand for efficient lighting solutions.

3.2 Specific Measures of Technological Innovation

360 LED LLC focuses on product customization for the US market. Through in-depth market research, the
company understands the specific needs of local consumers for LED lighting products, including brightness,
color temperature, energy-saving effects, and intelligent functions. Based on these needs, the company designs
and develops a series of LED lighting products that meet the characteristics of the US market. In the new product
development process, 360 LED LLC adopts an agile development model to quickly respond to market changes
and shorten the product development cycle. Innovations include the introduction of intelligent control
technology, enabling products to be remotely controlled and dimmed and color-adjusted through mobile
applications or voice assistants, enhancing user experience.

To support technological innovation, 360 LED LLC actively recruits and trains local technical talents while
maintaining close cooperation with international R&D teams. The company has established a professional R&D
team in the United States, consisting of electronic engineers, optical engineers, and software engineers. By
cooperating with local universities and research institutions, the company continuously attracts high-quality
technical talents. The collaboration with the international R&D team is an important part of 360 LED LLC’s
technological innovation. The company maintains close communication with its R&D team in China, sharing
technical resources and R&D results to ensure the continuity and innovation of technology.

360 LED LLC continuously introduces advanced production equipment and technology to improve production
efficiency and product quality. The company has invested in high-precision production equipment, such as
automated pick-and-place machines and optical inspection equipment, to ensure the production accuracy and
consistency of products. At the same time, the company has optimized the production process, adopting lean
production concepts to reduce waste and delays in the production process, and improve production efficiency.
Through continuous process improvement, 360 LED LLC has achieved significant improvements in product
quality and production efficiency, providing strong support for the company’s market competitiveness.

3.3 Achievements and Applications of Technological Innovation

The technological innovation of 360 LED LLC has achieved significant results. The company actively applies
for patents. By the end of 2024, it had applied for more than 500 patents, of which more than 60% were
invention patents. These patents cover multiple fields, from semiconductor material improvement and chip
design optimization to intelligent control system development, providing a solid guarantee for the company’s
technological leadership. At the same time, 360 LED LLC also actively participates in the formulation of
industry standards, taking the lead or participating in the formulation of more than 10 international and domestic
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technical standards. For example, it played a key role in the formulation of heat dissipation standards for
high-power LED chips, ensuring the high performance and reliability of products. The formulation of these
standards not only enhances the company’s voice in the industry but also provides norms and guidance for the
development of the entire LED lighting industry. The market promotion of new products has achieved good
results. Since the launch of the new generation of intelligent LED lighting products in 2023, the company’s
product sales have increased by 40%. Customer feedback shows that 360 LED LLC’s products perform well in
energy-saving effects, service life, and intelligent functions. The energy consumption of the new generation of
intelligent LED lamps is 90% lower than that of traditional incandescent lamps and 60% lower than that of
fluorescent lamps. For example, a 10-watt intelligent LED lamp has a brightness equivalent to that of a 60-watt
incandescent lamp, with a luminous efficacy of 120 lumens per watt, far higher than that of traditional lighting
products. The average service life of the product is 60,000 hours, 60 times longer than that of traditional
incandescent lamps and 5-10 times longer than that of fluorescent lamps. Calculated at 8 hours of use per day,
the product can be used for nearly 20 years, greatly reducing the frequency of replacement and maintenance
costs. Technological innovation not only enhances the product competitiveness of 360 LED LLC but also brings
significant economic benefits to the company, enhancing its brand influence and customer loyalty in the market.

Table 2.
Indicator/lItem 360 LED LLC
Year-over-year growth rate of new product sales 40%
Energy-saving effect of the product (compared with traditional incandescent lamps) 90% reduction in
energy consumption
Energy-saving effect of the product (compared with fluorescent lamps) 60% reduction in
energy consumption
Product luminous efficacy (taking a 10-watt smart LED lamp as an example) 120 lumens per watt
Average service life of the product 60000 hours
Service life comparison of the product (compared with traditional incandescent lamps) | 60 times longer
Service life comparison of the product (compared with fluorescent lamps) 5-10 times longer
Product service life (calculated based on 8 hours of use per day) Nearly 20 years

4. Cooperation Models of 360 LED LLC with US Partners
4.1 Motivation and Goals of Cooperation

The cooperation of 360 LED LLC with US partners is mainly based on the motivation of complementary
advantages, market expansion, and competition response. By sharing resources and coordinated development,
the company can fully utilize the resources and capabilities of partners to achieve complementary advantages. At
the same time, cooperation helps to expand the US market, enhance brand awareness and market share. In
addition, facing fierce market competition and technological challenges, 360 LED LLC and partners jointly
respond to market challenges and solve technical problems to enhance market competitiveness.

4.2 Types and Selection Criteria of Partners

When selecting local suppliers, 360 LED LLC mainly considers factors such as quality, price, and delivery time.
The company has established long-term and stable cooperative relationships with suppliers to ensure the quality
and supply stability of raw materials and parts. The cooperation includes raw material supply, parts processing,
and quality control, etc. The cooperation mode is usually to sign long-term cooperation agreements to clarify the
interests and responsibilities of both parties.

360 LED LLC cooperates with US universities and research institutions to carry out frontier technology research
and new product development. The cooperation projects involve the research and development of intelligent
lighting technology, energy-saving technology, and new material applications. Through cooperation with
universities and research institutions, the company can obtain the latest scientific research results, cultivate and
attract high-quality technical talents, and promote technological exchanges and innovation. The cooperation
modes include joint laboratories, scientific research project cooperation, and talent training plans.

360 LED LLC has established close cooperative relationships with US sales channels and distributors to jointly
expand the market. The cooperation modes include product agency, regional sales cooperation, and market
promotion activities. The company has expanded the market coverage of its products and enhanced brand
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awareness through cooperation with distributors. At the same time, the company provides after-sales service
support to distributors to ensure customer satisfaction. The cooperation mode is usually to sign sales cooperation
agreements to clarify the rights and obligations of both parties and jointly formulate market expansion strategies.

4.3 Mechanism and Process of Cooperation

To ensure the success of cooperation projects, 360 LED LLC has implemented a comprehensive and structured
approach. The company signs detailed cooperation agreements with partners to clearly define the cooperation
goals, division of responsibilities, profit distribution, and risk-sharing mechanisms. These agreements serve as
the foundation for mutual understanding and commitment between 360 LED LLC and its partners.

During the implementation phase, 360 LED LLC establishes a dedicated project management team. This team is
responsible for overseeing and coordinating the progress of cooperation projects. They ensure that all activities
are aligned with the agreed-upon goals and timelines. The project management team plays a crucial role in
facilitating communication and resolving any issues that may arise during the cooperation process.

To maintain smooth progress, 360 LED LLC has established an effective project management mechanism. This
includes regular project meetings, detailed progress reports, and robust communication coordination
mechanisms. These tools help in keeping all stakeholders informed and engaged. The project management team
coordinates various resources, addresses challenges promptly, and ensures that projects are completed on time
and meet the expected goals.

In terms of profit distribution, 360 LED LLC and its partners agree on a fair and transparent mechanism. This is
typically based on the contributions and inputs of each party. A reasonable profit distribution ensures that the
interests of all parties are protected and motivates continued collaboration. At the same time, both parties jointly
bear market risks and technological risks. Through comprehensive risk assessment and effective management
measures, the risks associated with cooperation are minimized. This approach not only safeguards the interests
of all parties but also enhances the overall stability and success of the cooperation.

4.4 Achievements and Case Analysis of Cooperation

The cooperation of 360 LED LLC with partners has achieved significant results, and many cooperation projects
have been successfully implemented and have received a good market response. For example, the
energy-efficient LED lamps developed in cooperation with local suppliers in the United States were launched in
2023 and quickly occupied 20% of the US market share. The energy consumption of this series of lamps is 30%
lower than that of traditional LED lamps, and the service life is extended by 20%, with an average service life of
70,000 hours. The market acceptance of these lamps is very high, and customer satisfaction reaches 90%, higher
than the industry average of 80%. At the same time, the intelligent lighting control system developed in
cooperation with the Massachusetts Institute of Technology has improved the intelligence level of products
through technological innovation. The system can automatically adjust brightness according to ambient light,
with significant energy-saving effects and 25% energy consumption reduction. Since its launch in the market in
2024, the system has been applied to more than 1,000 commercial building projects, with a total contract value
of 10 million US dollars. Consumers’ satisfaction with the intelligent lighting system is as high as 92% (Can
Ouyang, 2017), which has significantly enhanced the company’s brand image and market competitiveness.
Through these cooperation projects, 360 LED LLC’s market share in the United States increased from 15% in
2023 to 28% in 2024. These successful cases have accumulated valuable cooperation experience for the
company and provided useful references for other multinational enterprises.

Table 3.

Indicator/Item Data
Market share of high-efficiency energy-saving LED lighting fixtures 20%
Proportion of energy consumption reduction 30%
Proportion of service life extension 20%
Average service life 70000 hours
Customer satisfaction 90%
Industry average customer satisfaction 80%
Proportion of energy consumption reduction of intelligent lighting systems 25%
Number of projects using intelligent lighting systems Over 1000
Total contract amount of intelligent lighting systems 10 million US dollars
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Consumer satisfaction with intelligent lighting systems 92%

Growth of market share of 360 LED LLC in the US From 15% to 28%

Although cooperation has achieved many results, some problems and challenges also exist in the cooperation
process. For example, cultural differences and communication barriers have to some extent affected cooperation
efficiency; differences in technical standards and regulations have increased the complexity of cooperation; and
issues such as intellectual property protection and profit distribution also need to be further improved. In
response to these problems, the company has taken a series of measures, such as strengthening cross-cultural
training, establishing standardized cooperation processes, and improving intellectual property protection
mechanisms, to ensure the smooth progress of cooperation.

5. The Promoting Effect of Technological Innovation and Cooperation on Product Localization
5.1 The Connotation and Importance of Product Localization

Product localization refers to the customization and optimization of products by enterprises according to the
specific needs and cultural background of the target market, so that they can better adapt to the local market.
This process involves not only the technical parameters and functional design of the product but also market
promotion, after-sales service, and other dimensions. Achieving product localization in the US market is of great
significance. It helps enterprises better meet the needs of local consumers, enhance the market competitiveness
of products, and strengthen brand loyalty, thereby occupying a place in the fierce market competition.

5.2 The Promotion of Product Localization by Technological Innovation

Technological innovation is the key to promoting product localization. By deeply understanding the special
needs of the US market, 360 LED LLC has developed a series of customized products, such as intelligent
lighting systems. These products not only meet the US consumers’ demand for energy saving and intelligence
but also enhance the compatibility and interoperability of products. For example, the intelligent LED lamps
developed by the company can be seamlessly connected with mainstream smart home platforms, providing
consumers with a convenient user experience. In addition, technological innovation also enhances the user
experience and satisfaction of products. By optimizing the design and functions of products, 360 LED LLC’s
products have gained a good reputation in the market, further promoting the localization process of products.

5.3 The Promotion of Product Localization by Cooperation

Cooperation is an important way to realize product localization. 360 LED LLC has established close cooperative
relationships with local partners in the United States, making full use of their local resources and channels to
accelerate the market promotion and acceptance of products. For example, since 2023, the company has
established long-term cooperative relationships with local distributors. Through the distributor network, more
than 150 new sales points have been added, covering 30 states in the United States. The local market experience
and extensive customer base of distributors have helped 360 LED LLC’s products quickly enter the local market,
and product sales have increased by 45%. At the same time, cooperation also promotes the transfer and
localization of technology. 360 LED LLC cooperates with many universities and research institutions in the
United States to jointly carry out technological research and development projects. For example, the intelligent
lighting control system developed in cooperation with the Massachusetts Institute of Technology has improved
the energy efficiency and intelligence level of products through localization optimization. The application of this
technology has reduced the energy consumption of products by 20% and obtained certification from the US
Department of Energy, further enhancing the market competitiveness of products. This transfer and localization
of technology not only enhance the competitiveness of products but also bring more market opportunities for the
company. In 2024, the company cooperated with a large chain supermarket to provide customized LED lighting
solutions, with a contract value of 5 million US dollars. In addition, it also cooperated with several construction
companies to provide lighting systems for new commercial buildings, further expanding its market share.
Through cooperation with local partners, 360 LED LLC’s market share in the United States increased from 15%
in 2023 to 25% in 2024. Customer satisfaction surveys show that 85% of customers are satisfied with 360 LED
LLC’s products and services, higher than the industry average of 75%. Cooperation not only enhances the
competitiveness of products but also enhances the company’s brand influence. In a market survey in 2024, the
brand awareness of 360 LED LLC in the US market reached 70%, an increase of 20 percentage points from
2023.

Table 4.

Indicator/ltem Data/Outcome
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Number of new sales outlets added Over 150

Number of states covered 30 states
Year-over-year growth rate of product sales 45%

Proportion of energy consumption reduction 20%

Amount of customized contracts 5 million US dollars
Market share growth From 15% to 25%
Customer satisfaction 85%

Industry average satisfaction 75%

Increase in brand awareness From 50% to 70%

5.4 Challenges and Coping Strategies in the Localization Process

Although technological innovation and cooperation provide strong support for product localization, there are still
many challenges in the localization process. Cultural differences and conflicts in market concepts may lead to
mismatches between product design and market demand, affecting the market acceptance of products.
Differences in technical standards and regulations increase the certification difficulties and costs of products,
delaying the time to market. Intellectual property protection and technology confidentiality issues may affect the
innovation enthusiasm and cooperation willingness of enterprises. To cope with these challenges, 360 LED LLC
has adopted a series of strategies. For example, strengthening cross-cultural training to improve employees’
understanding and adaptability to the US market; actively participating in industry associations and
standard-setting organizations to ensure that products meet the technical standards and regulatory requirements
of the United States; establishing a sound intellectual property protection mechanism to protect the innovation
achievements and technical secrets of enterprises. Through the implementation of these strategies, the company
has successfully overcome many difficulties in the localization process, realized the smooth promotion of
products, and market expansion.

In summary, technological innovation and cooperation have played an important role in the localization process
of 360 LED LLC’s products. Through technological innovation, the company can better meet the special needs
of the US market and enhance the competitiveness of products. Through cooperation, the company makes full
use of the resources and channels of partners to accelerate the market promotion and localization of technology.
Although there are many challenges, effective coping strategies have been adopted to successfully realize
product localization and lay a solid foundation for the company’s development in the US market.

6. Conclusions and Prospects
6.1 Research Conclusions

Through an in-depth study of the technological innovation and cooperation practices of 360 LED LLC in the
United States, this study summarizes its main achievements and emphasizes the important role of technological
innovation and cooperation in product localization. 360 LED LLC has successfully developed high-quality LED
lighting products that meet the needs of the US market through a series of technological innovation measures,
such as product research and development, R&D team building, and process improvement. At the same time, the
company has established close cooperative relationships with local suppliers, research institutions, universities,
and sales channels in the United States to accelerate the market promotion and localization of technology. These
achievements not only enhance the company’s market competitiveness but also lay a solid foundation for its
development in the United States. This study emphasizes that technological innovation and cooperation are key
factors in realizing product localization. They promote each other and jointly promote the development of 360
LED LLC in the US market.

6.2 Limitations of the Study and Future Research Directions

Although this study has comprehensively analyzed the technological innovation and cooperation of 360 LED
LLC in the United States, there are still some limitations. First, the study mainly focuses on technological
innovation and cooperation models, and discusses less on other factors that may affect product localization, such
as marketing strategies and corporate culture. Second, the data of the study mainly come from internal company
materials and public information, lacking more extensive market research and consumer feedback. Future
research can further explore the impact of these factors on product localization and obtain more comprehensive
data support through field research and consumer interviews. In addition, future research can also focus on the
practices of technological innovation and cooperation of multinational enterprises in other global markets to
provide a broader reference for the international development of enterprises.
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6.3 Implications for Other Multinational Enterprises

The experience of 360 LED LLC provides valuable references for other multinational enterprises to develop in
the United States. First, technological innovation is the key for enterprises to adapt to the target market and
enhance competitiveness. Enterprises should deeply understand the needs and technological trends of the target
market, increase R&D investment, and develop products that meet local market demand. Second, cooperation is
an important way to realize product localization. Enterprises should actively establish cooperative relationships
with local suppliers, research institutions, universities, and sales channels to make full use of local resources and
accelerate the market promotion and technology transfer of products. In addition, enterprises should pay
attention to cultural differences and conflicts in market concepts, strengthen cross-cultural management, and
improve employees’ understanding and adaptability to the target market. Finally, enterprises should establish a
sound intellectual property protection mechanism to protect innovation achievements and technical secrets, and
ensure the smooth progress of cooperation. Through these measures, multinational enterprises can better realize
technological innovation and cooperation, promote product localization, and enhance their competitiveness in
the global market.

In summary, the technological innovation and cooperation practices of 360 LED LLC in the United States
provide beneficial enlightenment for other multinational enterprises. Enterprises should pay attention to
technological innovation and cooperation, actively adapt to the target market, enhance product competitiveness,
and thus achieve success in the global market.
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