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Abstract. In the context of the increasingly popular environmental protection
concept, this article focuses on the representative green practice case of Luckin
Coffee using PLA (polylactic acid) straws, aiming to deeply analyze the internal
mechanism of its impact on consumer loyalty. By constructing an innovative
"dual cycle driving mechanism" analysis framework, the study found that Luckin
Coffee has built a virtuous economic cycle system at the internal operational level
through precise cost optimization and efficient integration of the supply chain; In
the external market environment, by cleverly leveraging policy support and the
continuous improvement of consumer environmental awareness, a sustainable
ecological cycle has been successfully established. The synergistic effect be-
tween these two cycles significantly enhances consumer loyalty to the brand.
This article not only enriches the research results related to green practices and
consumer loyalty in theory, but also provides valuable practical guidance and
strategic references for the green transformation of the catering industry and other
industries.
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1 Introduction

The global coffee industry is accelerating its transformation towards sustainable devel-
opment, and the performance of the Chinese market is particularly outstanding. As the
world's second-largest coffee consumer, China's coffee industry has entered the fast
lane of green innovation under the impetus of the "dual carbon" goals. Data shows that
the global purchase volume of sustainably certified coffee beans increased by 34%
year-on-year in 2022, with the growth rate in the Asian market reaching as high as 41%.
This trend is fully reflected in the freshly made coffee market in China. It is expected
that the market size will exceed 200 billion yuan by 2025, and consumers' attention to
environmental protection issues has significantly increased [1].

Luckin Coffee, as a leading coffee chain brand in China, has typical research value
in its green transformation practice. Since 2021, Luckin Coffee has gradually adopted
PLA (polylactic acid) straws to replace traditional plastic products. This move not only
responds to policy requirements but also creates new commercial value [2]. Data shows
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that the sales share of Luckin's green product line has jumped from 5% in 2021 to 18%
in 2023, becoming a new growth point. Meanwhile, the market size of PLA straws in
China has soared from 1.2 billion yuan in 2021 to 3.8 billion yuan in 2024, with a
compound annual growth rate of 47%, demonstrating a strong development momentum
[3].

The core issue this study focuses on is: How does Luckin Coffee's green practice of
PLA straws affect consumer satisfaction and loyalty, and achieve a dual circulation
drive of economic and ecological benefits? The research on this issue has important
theoretical and practical significance. At the theoretical level, the application of the dual
circulation theory in the green practice of enterprises will be expanded, and the "econ-
omy-ecology" dual circulation driving model will be constructed. At the practical level,
it can provide strategic references for the green transformation of the catering industry
and contribute to the realization of the country's "dual carbon" goals.

The current situation of industry presents three notable characteristics: Firstly, the
policy-driven effect is obvious. China's "plastic restriction order" has been upgraded,
requiring a ban on non-biodegradable plastic bags by 2025. International policies such
as the EU's "Circular Economy Action Plan" have also formed a reverse push mecha-
nism. Secondly, breakthroughs have been made in technological innovation. Domestic
research and development institutions have achieved mass production of PLA chips,
with an optical purity of 99.8% [4]. The modified PLA technology has further enhanced
the temperature resistance of straws to 100°C. Third, the competitive landscape of en-
terprises is being reshaped. Leading enterprises reduce costs through supply chain in-
tegration, while small and medium-sized enterprises seek breakthroughs through tech-
nological innovation, thus forming differentiated competitive strategies.

In terms of research methods, this study will combine quantitative analysis and case
studies to systematically evaluate the influence mechanism of Luckin's PLA straw prac-
tice on consumer behavior and explore the collaborative realization path of its commer-
cial value and environmental protection value. The research results will provide im-
portant references for the sustainable development of the coffee industry and even the
entire catering service industry.

2 Literature Review

2.1  Theoretical Basis - Responsible Consumption Theory

The theory of responsible consumption was proposed by Schwartz in 1977. Consumers'
environmental protection behaviors stem from three motives: altruism, social identity
and self-worth expression.

In the coffee consumption scenario, this motivation is manifested in three ways.
First, altruistic drive: 73% of consumers believe that reducing plastic pollution is a civic
responsibility [5]. Second, identity recognition. Buying eco-friendly coffee cups is re-
garded as an identity label for "sustainable living people". Third, value expression:
Generation Z conveys environmental protection values through green consumption.

Consumers' preference for green products is on the rise, with approximately 70% of
consumers willing to pay a premium for environmentally friendly products [5].
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Research shows that enterprises' green practices influence loyalty through paths such
as enhancing brand image, strengthening consumer trust, and meeting consumers'
moral needs.

2.2 Literature Disputes and Research gaps

2.2.1 Supporting Viewpoint - The Benchmarking Effect and Commercial Value of
Green Practices. First, the biodegradability of PLA straws is significantly better than
that of traditional plastics. Under industrial composting conditions, they can decompose
into carbon dioxide and water within 180 days, which is eight times faster than the
degradation rate of traditional plastics. Luckin Coffee's large-scale application has re-
duced the annual use of plastic straws by approximately 200 million, equivalent to cut-
ting carbon dioxide emissions by 1,400 tons. In addition, the raw materials for PLA
production come from renewable resources such as corn. Compared with petroleum-
based plastics, its carbon footprint is reduced by 73%. Secondly, a survey by Wenjuanx-
ing shows that 85% of consumers recognize the environmental value of PLA straws,
and 62% of consumers choose Luckin Coffee due to its environmental attributes, with
the repurchase rate increasing by 15%. The "heat resistance" (able to withstand hot
drinks at 70°C) and "taste close to plastic" characteristics of PLA straws have solved
the pain points of paper straws, such as easy softening and strong odor, significantly
enhancing the user experience. The third is the demonstration effect of industry trans-
formation. Luckin Coffee and Hengxin Life's "targeted R&D - large-scale procure-
ment" model has driven a 30% reduction in the marginal cost of PLA straws. Its supply
chain integration experience has been borrowed by enterprises such as Starbucks and
Meixue Ice City, driving the penetration rate of PLA straws in the industry to increase
from 12% in 2021 to 47% in 2024.

2.2.2 Opposing Views - Cost Pressure and Execution Difficulties. First, the unafford-
ability of economic costs. The cost of PLA straws is 30%-50% higher than that of tra-
ditional plastic straws, with a single cost of about 0.05-0.08 yuan, while plastic straws
cost only 0.01-0.02 yuan [6]. For small and medium-sized milk tea shops that use an
average of 2,000 straws per day, the monthly cost increases by about 3,000 yuan, which
may squeeze the profit margin. Some enterprises, to cut costs, use a combination of
PLA and paper straws (such as Luckin Coffee's PLA for hot drinks and paper for cold
drinks), but they still face consumer complaints. Second, the structural flaws of the
recycling system. PLA straws need to be degraded in industrial composting facilities,
but the coverage rate of industrial composting plants in China is less than 5%, and 90%
of PLA products eventually end up in landfills or incinerators [7]. If stored together
with traditional plastics, PLA will contaminate the recycled plastic stream, causing "bi-
odegradable" to become a marketing gimmick. Third, local differences in policy imple-
mentation. Although the national "plastic restriction order" requires that the consump-
tion intensity of non-biodegradable tableware for food delivery be reduced by 30% by
2025, the enforcement intensity varies among localities. For instance, the production
capacity of fully biodegradable plastics in Hainan Province meets domestic demand,
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while Hunan Province offers a 50% immediate refund of value-added tax to PLA pro-
duction enterprises. Such policy differences have led to an imbalance in industry trans-
formation.

2.2.3 Questioning Viewpoints - Technical Limitations and Long-term Risks. First, the
environmental cost at the production end. The production of PLA requires a large
amount of water resources (4,000 liters of water per ton of PLA) and energy (3,000
kilowatt-hours of electricity per ton of PLA), and the cultivation of corn may intensify
the competition for land resources. If the raw materials of PLA come from genetically
modified crops, it may also cause ecological risks. Second, the comparative disad-
vantages of alternative materials. Although paper straws have a low cost (0.03 yuan per
piece), the carbon emissions during the production process are twice that of PLA, and
trees need to be cut down. The carbon emissions of bamboo straws throughout their life
cycle are 15% lower than those of PLA, but they are prone to bacterial growth and have
a limited number of reuses [8]. Although glass or stainless steel straws can be reused,
they consume a lot of energy during transportation and cleaning, and are not suitable
for takeout scenarios. The third is the deviation of market perception. Consumers gen-
erally believe that "degradable = environmentally friendly", but the degradation of PLA
requires specific conditions. If it is discarded at will, its environmental impact is no
different from that of traditional plastics. Furthermore, the "degradable" label on PLA
straws may trigger a "green whitewashing" controversy, undermining consumers' trust
in the environmental protection sincerity of enterprises.

2.2.4 Research Gap. The production of PLA is highly dependent on agricultural prod-
ucts such as corn and cassava, and its price is significantly affected by climate and
international trade policies. For instance, in 2024, due to the increase in corn prices, the
gross profit margin of PLA straws of Hengxin Life decreased by 2.48%. However, ex-
isting research has not yet conducted a quantitative analysis of the transmission mech-
anism of "raw material prices - production costs - enterprise profits". Luckin Coffee
and other leading enterprises have reduced costs through "targeted R&D - large-scale
procurement”, while small and medium-sized milk tea shops have mixed the use of
PLA and paper straws due to cost pressure, causing fluctuations in supply chain de-
mand. Current research has not revealed the long-term impact of "locking in major cus-
tomers" and "loss of small and medium-sized customers" on the stability of the PLA
industrial chain.

The modified PLA technology developed by Zhejiang University has increased the
temperature resistance to 100°C and reduced the production cost by 15% [9]. However,
this achievement has not been widely verified in the industry, and existing studies lack
empirical analysis of the "technology diffusion-cost curve". The prospectus of Fuling
Co., Ltd. indicates that the PLA straw equipment has poor compatibility with traditional
plastic equipment, resulting in low production efficiency. However, the academic com-
munity has not yet systematically studied the optimization model of "equipment trans-
formation - capacity increase - marginal cost".
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PLA straws are prone to absorbing water and degrading in a humid environment,
which shortens their shelf life. In 2021, a certain enterprise in Yiwu, Zhejiang Province,
suffered a loss of 500,000 yuan due to the inventory PLA straws exceeding their shelf
life. However, the existing research has not constructed a mathematical model of "tem-
perature-humidity-shelf life". Enterprises usually manage their inventory based on the
"first in, first out" principle, but they lack a dynamic inventory early warning system.
For instance, in 2024, the inventory turnover rate of PLA straws at Hengxin Life de-
creased by 12% compared to 2023, but it did not disclose specific loss data.

The coverage rate of industrial composting plants in China is less than 5%, and 90%
of PLA products eventually end up in landfills [7]. Existing studies have not deeply
explored the synergy mechanism of "recycling network - regeneration technology -
economic feasibility". Although the Ingeo Extend 4950D launched by NatureWorks
has increased the degradation rate by 8 times, the chemical recycling cost is high, and
it has not yet achieved large-scale application.

Modified PLA technology requires the addition of plasticizers, which may reduce
the degradability of the material. For instance, Rizhao Dongfangyuan has enhanced its
heat resistance through crystallization technology, but has not disclosed the impact of
additives on the degradation rate. Although the carbon footprint of PLA is 73% lower
than that of traditional plastics, the water consumption (4,000 liters of water per ton of
PLA) and energy consumption (3,000 kilowatt-hours of electricity per ton of PLA) dur-
ing the production process have not been included in the environmental benefit assess-
ment system.

Bamboo straws are prone to bacterial growth and have a limited number of reuses
[9]. The transportation energy consumption of glass straws is high. Existing studies
have not systematically compared the indicators of different materials in the three di-
mensions of "environmental benefits - usage experience - cost". Meixue Ice City uses
a combination of PLA and paper straws to balance cost and experience, but has not yet
developed a standardized technical solution. Give an 80% discount for rizhao to PLA
production enterprise "was provided to borrow", but did not open the loan scale and the
enterprise technology upgrades correlation data. The carbon border adjustment mecha-
nism incorporates PLA production into its accounting. Existing studies have not ana-
lyzed the transmission path of "carbon footprint accounting - green credit - export com-
petitiveness".

Luckin Coffee and Hengxin Life jointly established a PLA material modification
laboratory but failed to set up a supply chain finance platform, making it difficult to
achieve the synergy effect of "technology sharing - financial integration". The Xiamen
Free Trade Zone has utilized blockchain technology to achieve data traceability for off-
shore trade, but the PLA supply chain has not yet introduced this technology, resulting
in low credibility of the "green label".

The EU requires that the additive concentration of PLA straws be less than 0.01%,
and enterprises need to invest a large number of resources in testing. The existing re-
search has not quantified the relationship between "compliance cost and export profit".
South Korean steel enterprises are facing an additional 2.7% cost due to carbon tariffs,
but the situation where PLA straw export enterprises are affected in a similar way has
not yet been evaluated.
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There are differences between the EU's "MicroPlastics Restriction Scheme" and Chi-
na's "Biodegradable Drinking Straws" standards, which leads to enterprises having to
undergo repeated certification. The existing research has not proposed a solution to
"standard synergy - policy dialogue". In 2024, Luckin Coffee's supplier, Hengxin Life,
had 35% of its overseas revenue. Its excessive reliance on the EU market may exacer-
bate the risk of trade barriers.

3 Analysis of the Dual Circulation Driving Mechanism

3.1 The Synergy Mechanism Between the Internal Economic Cycle and the
External Ecological Cycle

Luckin Coffee's green practice of PLA straws has formed a unique dual-circulation-
driven model of "reducing costs through internal circulation and generating profits
through external circulation". In terms of internal economic circulation, the enterprise
has successfully reduced the procurement cost of PLA straws by 12% through large-
scale procurement (annual procurement volume accounting for 28% of the total sales
volume of supplier Hengxin Life) and technological collaborative innovation (such as
increasing the temperature resistance to 100°C). This deep integration of the supply
chain not only enhances the supply capacity of green products but also achieves a vir-
tuous cycle of "scale effect - cost optimization - market expansion".

The external ecological cycle shows multi-dimensional driving characteristics: At
the policy level, the upgrade of the "plastic restriction order" and the formation of in-
stitutional constraints by the EU's "Circular Economy Action Plan"; At the market
level, the awakening of consumers' environmental awareness creates a demand pull
(85% of consumers recognize the environmental value of PLA). From a technical per-
spective, domestic breakthroughs in PLA material research and development have bro-
ken the foreign monopoly. These three forces jointly build an external ecological envi-
ronment conducive to green transformation.

3.2 The Multi-dimensional Driving Path of Consumer Satisfaction

Consumer satisfaction, as a key mediating variable connecting green practices and
brand loyalty, presents a three-layer structure in its formation mechanism: The basic
layer is the optimization of product functional experience. Through technological im-
provement, PLA straws have successfully addressed the pain points of traditional paper
straws, such as easy softening and unpleasant odors. Their usage experience, which is
close to that of plastic products, has achieved the effect of "environmental protection
without quality reduction". The questionnaire survey shows that 72% of consumers
think that the PLA straw "has a better user experience than expected", and this func-
tional satisfaction is the material basis of satisfaction.

The middle layer is the emotional resonance of environmental protection values.
Luckin Coffee has concretized the abstract concept of environmental protection through
its communication strategy of quantifying environmental benefits (such as "reducing
carbon emissions by 12 grams per straw"), thereby stimulating consumers' moral
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satisfaction. Data shows that 68% of consumers agree that "using PLA straws makes
me feel involved in environmental protection", and this emotional connection signifi-
cantly enhances brand evaluation.

The top level is the continuous strengthening of brand trust. The enterprise has ef-
fectively avoided the "green washing" doubts through three measures: supply chain
transparency (disclosing PLA supplier information), policy compliance (being the first
to implement the "plastic restriction order"), and third-party certification (GB/T41008-
2025 standard certification) [10]. Consumer surveys show that for every 1-percentage-
point increase in trust, the willingness to repurchase increases by 0.8 percentage points
accordingly.The multi-dimensional driving path of consumer satisfaction

3.3  The Value Creation Logic of Dual Circulation Synergy

The synergy effect of the two major cycles is reflected in: The internal economic cycle
provides sustainability for green practices through cost optimization, and the external
ecological cycle creates brand premium through value recognition. This dynamic bal-
ance of "cost and benefit" has elevated Luckin Coffee's green transformation of PLA
straws from a mere compliance requirement to a strategic choice that combines both
commercial and social value. Its innovative significance lies in proving that against the
background of consumption upgrade, environmental protection practices can become a
new dimension for enhancing the competitiveness of enterprises, rather than a simple
cost burden.

4 Conclusion

This study takes the green practice of Luckin Coffee's PLA straw as the entry point,
constructs an analysis framework of the "economy-ecology" dual circulation driving
mechanism, and reveals the synergy logic of internal cost optimization, external policy
guidance, and consumer awareness improvement in the green transformation of enter-
prises. Research has found that the application of PLA straws not only forms an internal
economic cycle through supply chain integration and technological upgrading, reduc-
ing production costs and ensuring stable supply, but also builds an external ecological
cycle using policy compliance and the transmission of environmental protection values,
stimulating consumers' moral identification and behavioral loyalty. The synergy effect
of the dual circulation has broken the traditional green practice mindset of "opposition
between environmental protection input and commercial returns", verifying the possi-
bility of symbiosis between environmental benefits and commercial value.

However, the research also found that the promotion of PLA straws faces practical
challenges such as cost pressure, an imperfect recycling system, and technical limita-
tions, reflecting the deep-seated contradictions between short-term costs and long-term
benefits, as well as between technological ideals and infrastructure in the green trans-
formation. At the theoretical level, this study extends the dual circulation theory to mi-
cro-enterprise practices, enriching the path analysis of how green practices affect con-
sumer loyalty. At the practical level, it provides strategic references for enterprises to
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balance environmental protection investment with user experience and for the govern-
ment to optimize the design of policy tools. Future research can further explore the
universality of the dual circulation mechanism in different industries, combine life cy-
cle assessment (LCA) to quantify the environmental benefits of PLA straws, or focus
on the continuous incentive mechanism for consumers' environmental protection be-
haviors, providing more targeted solutions for the green transformation of enterprises
under the "dual carbon" goals.

In conclusion, the case of Luckin Coffee's PLA straw demonstrates that the core
value of green practices lies in building a virtuous ecosystem of "enterprises' proactive
transformation - effective policy guidance - consumers' active response". Only through
technological innovation to break through cost bottlenecks, policy coordination to im-
prove infrastructure, and value co-creation to deepen consumer recognition can achieve
a leap from single product substitution to systematic green transformation, providing
Chinese experience for global sustainable consumption and production models.
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