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Executive Summary
Severe climate and energy issues make low-carbon economy a global hot spot, and countries have joined the battle for low-carbon economy. As an important part of foreign trade, cross-border e-commerce faces some challenges under the low-carbon economy, including the urgent need for low-carbon logistics, and carbon indicators becoming trade barriers. In response to these challenges, this paper selects Anker Innovation, a representative enterprise in the field of cross-border e-commerce in China, as a case enterprise, analyzes and summarizes its sustainable development strategies from the four aspects of green products, research and development innovation, efficient logistics, and digital intelligence upgrading. It also integrates ethical and theoretical perspectives, including teleology, deontology, Friedman’s shareholder theory, and Carroll’s CSR pyramid, to generate countermeasures and suggestions for the sustainable development of cross-border e-commerce enterprises under the low-carbon economy. These include focusing on environmental protection and safety of products, enhancing low-carbon technology innovation and talent training, constructing a green logistics system, and promoting the digital transformation of enterprises.
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Since the late 20th century, serious climate and energy problems have emerged (Yuan et al., 2011). According to reports, the total amount of global greenhouse gas emissions has been rising year after year, with fossil carbon emissions accounting for a considerable proportion (Zhang et al., 2022). In 2003, the UK's Energy White Paper first put forward the concept of "low-carbon economy," aiming to explore a way of civilized development that does not cost environmental pollution (Wang et al., 2017). Many countries are strengthening national ownership by setting "carbon neutral" targets. For example, the Chinese government has issued a series of important policy documents to improve energy efficiency (Wang et al., 2021). In 2020, it proposed a "two-carbon" goal, guiding all industries to pursue green and low-carbon development (Chen et al., 2016).
1.2 International cross-border e-commerce enterprises
Due to the large number of competitors in the field of cross-border e-commerce, the supply and demand sides have greater freedom in the selection process. Enterprises must pay attention to brand image while considering economic benefits (Chen et al., 2023). As consumer awareness of environmental protection rises, cross-border e-commerce enterprises establishing a green brand image and assuming corporate social responsibility is not only a policy requirement but also the key to complying with market trends and enhancing market competitiveness (Wang et al., 2017; Cassia and Magno, 2022). This dual focus reflects teleological perspectives, prioritizing outcomes like environmental sustainability, and deontological obligations to adhere to ethical standards and policies.
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[bookmark: _Toc184591681]2.1 Urgent need for low-carbon logistics
[bookmark: _Toc184591682]The logistics industry is a high-carbon industry, which is subject to the low level of technology research and development and application, and the carbon emissions of transportation, warehousing and distribution are high (He et al., 2024). In addition, quite a few countries in the world lack the level of intelligent logistics, and there is a lot of room for development in route planning, unmanned driving and constant temperature. On the one hand, the loss and mismatch of goods will reduce the efficiency of commodity transportation of cross-border e-commerce enterprises, and on the other hand, the proportion of cross-border logistics costs in the total cost of cross-border e-commerce will remain high. The above problems give cross-border e-commerce enterprises a long way to go in terms of low consumption, low emissions and high efficiency required for logistics and transportation and low-carbon economy (He et al., 2024).

2.2 Carbon index becomes a trade barrier
[bookmark: _Toc184591683]The development of low-carbon economy has made many countries regard carbon emissions generated in the production and export of products or services as standards, forming new trade barriers. In order to make domestic goods more competitive in sales, some countries have adopted carbon tariffs, which also almost increases the cost of cross-border e-commerce enterprises selling goods and creates obstacles to the smooth export of goods. Take the EU's carbon emission reduction policy as an example, the EU's expanded producer responsibility (EPR) policy requires sellers to pay environmental taxes in order to assume the responsibility and obligation to manage the waste generated by the consumption of its products (Li et al., 2024). Amazon has issued a notice requiring electrical and electronic equipment sellers to comply with EPR obligations by the end of 2022 to complete the registration of the Waste Electronic and Electrical Equipment Directive (WEEE) and will be removed from products that do not meet the standards in 2023 (Dong et al., 2023). Under the pressure of policies and regulations, cross-border e-commerce enterprises need to follow up the constantly updated carbon emission reduction rules of various countries in a timely manner, and reasonably balance economic costs and environmental protection responsibilities (Ji and Sun, 2017).
2.3 Constraints on supporting services
In order to achieve the goal of low-carbon sustainability, whether cross-border e-commerce enterprises provide services independently or connect with other external institutions or platforms, they need to establish an organic and unified coordination mechanism, integrate various supporting services, establish a comprehensive supporting service system and operate reasonably (Yang et al., 2023).This approach reflects Carroll’s CSR pyramid by addressing legal responsibilities through compliance with policies, ethical responsibilities through sustainable practices, and philanthropic responsibilities by fostering innovation that benefits society.

[bookmark: _Toc184591684]3. Practice of cross-border e-commerce enterprises: from case observations
In the situation of coexistence of opportunities and challenges, many leading cross-border e-commerce enterprises began to focus on high-end, intelligent, green, Anke innovation is one of them. Under the influence of unfavorable factors such as the new coronavirus epidemic and Amazon's title ban, Anker Innovation still shows good growth resilience, and its independent Brand Anker has ranked among the top 10 of "Brand Z China's overseas brands" for three consecutive years. In terms of corporate sustainable development, Anker Innovation has built its unique layout around environmental protection, social responsibility and corporate governance, carried out in-depth exploration and practice, and was selected as Forbes China ESG Innovative Enterprise in 2023, WAVE Global Leader ESG Enterprise of the Year, and the 13th Annual ESG Pioneer Enterprise Award of the Public Welfare Festival. Its sustainable development strategy has a certain value of discussion. Anker Innovation Technology Co., LTD., founded in 2011, takes smart hardware and smart accessories for consumer electronics as its main products, and sells its products to more than 140 countries and regions around the world through online sales channels such as Amazon, E-Bay, and offline chain stores such as Walmart and BestBuy. It is committed to building a global consumer electronics brand "made in China". At present, Anker Innovation has in-depth layout in many intelligent hardware fields such as charging accessories, headphones and speakers, and the number of users purchased globally has reached 150 million.
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Anker Innovation Technology Co., LTD., founded in 2011, takes smart hardware and smart accessories for consumer electronics as its main products, and sells its products to more than 140 countries and regions around the world through online sales channels such as Amazon, E-Bay, and offline chain stores such as Walmart and BestBuy. It is committed to building a global consumer electronics brand "made in China". At present, Anker Innovation has in-depth layout in many intelligent hardware fields such as charging accessories, headphones and speakers, and the number of users purchased globally has reached 150 million.
[bookmark: _Toc184591685]3.1 Green product strategy
Anker innovates precise positioning products and focuses on reliable quality rather than low-price marketing. Green products are a core aspect of Anker’s sustainable development. At the design stage, the company prioritizes minimizing environmental impacts. For instance, its Apple fast charge data cable has a bending life of 35,000 times, significantly surpassing the 5,000 times of ordinary cables.
Anker calculates the carbon footprint of its products across their life cycles and has issued carbon reduction labels for 91 products through the Carbon Trust in 2023. The company develops environmentally friendly materials, emphasizing renewable, recyclable, lightweight, and degradable options. By optimizing packaging, Anker reduced plastic content from 25% in 2022 to 19% in 2023. Additionally, its "Instruction Manual Paperless" initiative, launched in late 2023, is expected to cut paper usage by 60%, saving approximately 240 tons of materials by 2024.
Additionally, this strategy fulfills Carroll’s CSR pyramid at multiple levels, addressing economic (cost-efficient production), legal (compliance with regulations), and ethical (green design practices) responsibilities.

[bookmark: _Toc184591686]3.2 R&D innovation strategy
In the process of transforming to a manufacturing enterprise driven by independent research and development, Anker Innovation has always been committed to playing a leading role in the industry, vigorously advocating the green transformation of the industry, and advocating the energy efficiency revolution through technological development. Since its listing, Anker Innovation has continued to invest a high proportion of funds in research and development, which adopts the model of "independent research and development + external production". In the total staff of the enterprise, the proportion of R&D personnel is about 48%. In 2023, Anker Innovation will invest 1.414 billion yuan in research and development. The advantage of this model is that continuous tracking of consumer needs not only fills market gaps through research and innovation, but also allows Anker to pay close attention to the environmental impact of products at the design stage. Its Navitas chips reduce carbon emissions by 30% in the manufacturing process. While saving energy and reducing emissions, Anker innovation also actively contributes to the popularization of clean energy. It starts with the use scenario of consumer products and launches photovoltaic systems. Each system can provide up to 892 KWH of green electricity per year, reduce carbon emissions by up to 899 kg, and have a service life of up to 30 years. By promoting energy efficiency and launching photovoltaic systems, the company adheres to teleological ethics, ensuring that its innovations contribute to long-term environmental goals. Friedman’s shareholder theory is also evident, as these innovations reduce costs and increase competitiveness, directly benefiting shareholders. Meanwhile, deontology underscores the ethical duty to advance green technologies and advocate for clean energy

[bookmark: _Toc184591687]3.3 Efficient logistics strategy
In order to achieve the greening of the logistics operation process, reduce the consumption of resources and environmental pollution, improve logistics efficiency, and reduce the loss and backlog of goods have become a topic that cross-border e-commerce enterprises are difficult to skip. Anker's innovative logistics strategy is to transport products from the country to Amazon's warehouse, using Amazon FBA logistics services to ensure that goods are quickly sent to customers. Anker innovation avoids personnel redundancy in the logistics system as much as possible, and greatly reduces logistics costs while ensuring the smooth completion of logistics work. In addition, Anker Innovation has also set up its own overseas warehouses in some of its major markets, and selects qualified companies as its logistics providers to store and distribute goods efficiently by reviewing the sustainability and business capabilities of third-party distribution companies. At the same time, Anker innovation is reducing its dependence on Amazon FBA year by year and increasing the inventory proportion of self-built warehouses. The self-established overseas warehouse provides convenient conditions for Anker innovation's localization services in the target market, and also significantly reduces costs and increases efficiency for the development of business. In addition to the role of bringing business benefits, the nearby distribution of goods reduces many external risks, accelerates the flow of goods, avoids inventory overstocking, and also has a positive significance in avoiding resource loss and waste.
[bookmark: _Toc184591688]3.4 Digital Intelligent Upgrade Policy
Intelligent data and technology are key elements for cross-border e-commerce enterprises to closely connect with the market and consumers. Anker Innovation has always attached importance to the research and development of digital technology and scene application, accelerated the process of digital and intelligent upgrading with the tide of The Times, and helped the low-carbon development with digital transformation. In addition to the application of machine learning, voice recognition and other technologies in product development, Anker innovation uses a large number of database products to build a powerful data analysis system, so that the system of each department is interconnected, and the cross-domain automatic collection of data effectively improves business efficiency. In addition, Anker Innovation also integrates core operating indicators such as market share, click-through rate, repeat purchase rate, turnover rate and cost per order into the plan and control through detailed data-based operation management, so as to continuously optimize single product operation [6]. Under the accelerating pace of digital intelligent transformation and upgrading, the revenue of Anke innovation has climbed rapidly, soaring from 5.232 billion yuan in 2018 to 17.507 billion yuan in 2023, according to the financial report, the company's revenue of Anke Innovation in 2023 increased by 22.85%, and the net profit growth rate reached 41.22%.The company’s integration of data-driven systems and AI technologies ensures enhanced operational capabilities, meeting shareholder expectations as per Friedman’s theory. Moreover, these advancements highlight Carroll’s ethical and philanthropic responsibilities by driving industry-wide innovation and contributing to global sustainability

[bookmark: _Toc184591689]4. Strategy construction
[bookmark: _Toc184591690]4.1 Attach importance to the environmental protection and safety of products
[bookmark: _Toc184591691]With the continuous development of the low-carbon economy, green products will dominate the industrial market in the future (Sadik et al., 2004). Therefore, when designing and producing products, cross-border e-commerce enterprises must pay attention to environmental protection and safety, take environmental protection investment as part of enterprise costs, and strive to reduce waste generation and improve resource utilization (Mancini et al., 2017). In the product design stage, the enterprise's product design scheme should consider four aspects: material selection, low-carbon design, easy-to-disassemble design and recyclable design. In the production process, enterprises should also strictly control the content of toxic and harmful chemicals in products, and reduce carbon emissions generated in the process of product processing, transportation and export as much as possible (Hao et al., 2019). At the same time, cross-border e-commerce enterprises can also cooperate with relevant service platforms to establish a carbon footprint management system to scientifically quantify the carbon emissions of products and reduce the cost of low-carbon transformation in a targeted manner (Hao et al., 2019). This will help enterprises break through green barriers and open up a wider market.
4.2 Strengthen low-carbon technology innovation and personnel training
[bookmark: _Toc184591692]Any cross-border e-commerce company wants to establish itself in the market for a long time, technology is the most important element (Lai et al., 2017). The investment of cross-border e-commerce enterprises in low-carbon technology innovation is not only a requirement of corporate social responsibility, but also an effective way for enterprises to improve business efficiency and win in market competition. Enterprises should actively upgrade and transform equipment, optimize process flow, and promote the development of clean production technology and green chemical process (Zhu and Lee, 2022). The improvement of the existing technology level, the development of new technologies, the use of clean energy, etc., will help enterprises in product design, manufacturing and other aspects of energy saving and efficiency, carbon reduction and emission reduction (Li et al., 2021). 

[bookmark: _Toc184591693]4.3 Build a green logistics system
[bookmark: _GoBack]Cross-border e-commerce enterprises should actively respond to the call of low-carbon logistics, innovate logistics management mechanisms, rationally use data technology to integrate geographical information, establish a close and fast green logistics network, and improve the requirements for the quality delivery of goods and services (Dzwigo et al., 2021; Wang et al., 20 20 years; Kwak and others, 2020). In addition to the one-stop service of the platform, cross-border multi-party cooperation with advanced logistics companies is also an effective way. Enterprises can use the automation and intelligent operation and distribution technology of logistics suppliers to achieve efficient, high-quality, low-cost and low-pollution cargo distribution.
4.4 Promote digital transformation of enterprises
New resources such as data and algorithms are powering economic growth and determining new directions for businesses to compete in the future. Under the background of low-carbon economy, digital popularization is an irreversible trend (Zaoui and Souissi, 2020). Cross-border e-commerce enterprises absorb the advantages of digital development, and explore new management models and operation models while improving existing products, which can not only improve revenue capacity, but also contribute to the rapid development of enterprises (Kraus et al., 2021). The future international competition is digital competition, through digital technology to complete consumer personalized demand and user feedback data capture, will enable cross-border e-commerce enterprises to more accurately grasp the market preferences, effectively improve consumer brand loyalty. Digital enterprise management and brand operation are more conducive to improving the operation efficiency of enterprises and helping to improve the industrial value chain (Matt et al., 2015).
[bookmark: _Toc184591694]5.Conclusions
This paper integrates teleological and deontological ethics, Friedman’s shareholder theory, and Carroll’s CSR pyramid into the analysis of sustainable strategies for cross-border e-commerce enterprises. By focusing on green products, R&D innovation, efficient logistics, and digital transformation, companies like Anker Innovation demonstrate how aligning ethical principles with business goals can drive low-carbon development and long-term competitiveness.
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