
Received: 26 April 2025 | Revised: 6 August 2025 | Accepted: 19 September 2025 | Published online: 17 October 2025

RESEARCH ARTICLE Green and Low-Carbon Economy
2025, Vol. 00(00) 1-18

DOI: 10.47852/bonviewGLCE52026020

Driving the Green and Low-Carbon 
Economy Through Digital Innovation: 
Insights from China’s Inclusive 
Carbon Benefit Mechanism

Li Zhang1,3,4,*  , Dongjie Sun2, Lan Tao2, Jingzhe Ren3,4, Xue Yu2, Yizheng Zhang2, Fangyi Yang4 and Hongying Zeng5

1 Key Laboratory for Biodiversity Science and Ecological Engineering, Beijing Normal University, China 
2 Green Inclusive Technology (Beijing) Co., Ltd., China 
3 Green Inclusive Carbon Neutrality Center, China   
4 International Academy of Carbon Neutrality at Suzhou High-Tech District, China 
5 Center for Environmental Education and Communications of Ministry of Ecology and Environment, China

Abstract: Climate change mitigation requires not only industrial transformation but also behavioral shifts at the consumer level. This systematic 
analysis examines China’s pioneering inclusive carbon benefit policies, which integrate digital technologies to incentivize low-carbon behaviors 
among individuals and small- to medium-sized enterprises. Since the concept’s inception in 2009, carbon inclusion has evolved into a national 
strategy, formally recognized in China’s 2022 climate policy framework. This analysis synthesizes policy developments, standardization efforts, 
and practical implementations across 39 case studies, categorizing them into government-led, firm-led, and hybrid models. Findings highlight that 
diversified, government-guided mechanisms with active private sector participation are the most effective in promoting sustained green behavior, 
enhancing public engagement, and contributing to China’s dual carbon goals of achieving carbon peak by 2030 and carbon neutrality before 2060 
(hereafter referred to as “dual carbon goals”). The integration of digital platforms, standardized emission accounting, and incentive structures 
has transformed voluntary actions into measurable carbon assets. The study also explores emerging practices in advanced carbon accounting, 
including the concept of Scope 4 emissions, and evaluates China’s role in setting global precedents for digitalized carbon neutrality frameworks. 
Challenges such as inconsistent standards, limited market incentives, and integration barriers are discussed, alongside recommendations for 
policy enhancement and broader application. In conclusion, China’s carbon inclusive approach demonstrates a scalable model for fostering green 
lifestyles through multi-stakeholder collaboration and digital innovation. This mechanism offers valuable insights for global efforts in consumer-
end emission reduction and highlights the critical role of behavioral change in achieving climate targets. It will contribute to advancing digitalized 
climate governance and offer practical insights for policymakers worldwide.

Keywords: inclusive carbon benefit, low-carbon behavior, digital carbon neutrality, consumer emission reduction, climate policy, sustainable 
lifestyle, carbon accounting

1. Introduction
Addressing climate change requires a coordinated dual track 

approach: transforming production systems across industrial sectors, 
manufacturing processes, and supply chains to minimize environmental 
impact and carbon footprint, while developing evidence based 
strategies to promote and normalize sustainable consumption behaviors 
throughout society [1]. Traditional emission reduction strategies 
have focused on policy frameworks and technological advances 
in renewable energy, industrial manufacturing, transportation, and 
agriculture. However, there has been a significant shift in research and 

policy attention toward understanding and influencing consumption 
behavior patterns at the end of the global value chain [2]. This shift 
is crucial, as recent the United Nations Environment Programme 
assessments reveal that household consumption activities, lifestyle 
choices, and behavioral patterns now account for nearly two thirds 
of global greenhouse gas (GHG) emissions. This sobering statistic 
underscores the urgent need for widespread lifestyle transformation 
as an essential component in addressing the impacts of anthropogenic 
climate change [1].

In response to this challenge, the People’s Republic of 
China has pioneered an innovative mechanism called carbon 
inclusion, a voluntary, digital framework that rewards low carbon 
behaviors among citizens and enterprises nationwide. This initiative 
breaks from traditional carbon reduction approaches by engaging 
participants directly at the grassroots level through a digital 
ecosystem. Using advanced technologies like mobile internet, big 
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data computing technology, artificial intelligence, and blockchain 
systems, the framework tracks and records daily green actions. These 
actions range from choosing eco friendly transportation and energy 
efficient consumption to participating in recycling and supporting 
sustainable products. The system transforms these environmental 
behaviors into verified carbon assets, which carry both social 
recognition and economic value within the broader green economy 
framework [3].

Since its initial conceptualization in 2009, the carbon inclusion 
framework has evolved significantly through multiple developmental 
stages. What began as small scale localized pilot programs, designed 
to test and validate core concepts, gradually expanded in both scope 
and sophistication. Through systematic evaluation and refinement of 
these trials, the framework gained broad recognition and support from 
stakeholders across sectors. This momentum and proven effectiveness 
led to its formal incorporation into China’s comprehensive climate 
action policies by 2022 [4]. The mechanism serves several crucial 
functions in advancing sustainable development: it catalyzes ecological 
education, raises environmental consciousness through direct 
engagement, and integrates green finance principles with digital carbon 
neutrality practices.

Compared with other carbon neutrality perception studies, such 
as those examining public awareness and ESG integration in China 
[5], cross cultural interpretations of carbon neutrality concepts [6], 
or sector specific analyses like spectral clustering of plant diversity 
impacts [7]—this research differs in three key ways: (1) it focuses on 
operational mechanisms rather than perceptions alone; (2) it examines 
consumer end behavioral integration into formal carbon markets; 
and (3) it situates China’s model in a comparative global governance 
context.

China’s “dual carbon” goals, reaching peak carbon emissions 
before 2030 and achieving carbon neutrality by 2060, represent a 
monumental undertaking that requires extensive participation across 
all sectors of society. The success of these objectives depends 
on mobilizing and maintaining long term commitment from 
diverse stakeholders. The carbon inclusion framework provides a 
structured, accessible pathway to engage both individuals and small  
to medium sized enterprises (SMEs) through policy incentives, 
commercial reward systems, and standardized carbon accounting 
methods.

Despite its success in promoting sustainable behaviors, the 
framework faces challenges: the need for unified implementation 
standards, development of more effective incentives, and integration 
across diverse digital and policy ecosystems [6]. These issues, along 
with concerns about data privacy, equitable participation, and long term 
market viability, will be examined in this paper.

Against this backdrop, this study is guided by the following 
research question: How can China’s Inclusive Carbon Benefit 
Mechanism (ICBM), as a digitally enabled policy innovation, 
effectively mobilize consumer end behavioral change to contribute to 
national and global climate goals, and how does it compare to similar 
mechanisms internationally? This question addresses a relatively 
underexplored area of climate governance, how to systematically 
integrate individual and small enterprise actions into national carbon 
reduction strategies through digital innovation and market linked 
incentives.

To address the research question, this study systematically 
analyzes the historical development, governance models, and 
implementation outcomes of China’s carbon inclusion policy through 39 
case studies. It also compares China’s experience with similar initiatives 
in the European Union’s Personal Carbon Allowances (PCAs) and 

South Korea’s Carbon Point Program, and evaluates the mechanism’s 
potential as a transferable model for global climate governance. 

2. Methods and Analysis

2.1 Historical development and evolution of China’s 
inclusive carbon benefit policy

The conceptualization and implementation of China’s carbon 
inclusion framework represent a groundbreaking approach that emerged 
in 2009, driven by an increasing recognition of the critical need for broader 
public engagement in emission reduction initiatives [8]. This mechanism 
distinguishes itself from conventional carbon trading schemes, which 
predominantly focus on industrial sector regulations. Instead, carbon 
inclusion targets behavioral modifications at the consumer level through 
sophisticated digital infrastructure designed to record, quantify, and 
reward environmentally conscious actions. The framework’s foundation 
integrates “Internet + Big Data + Carbon Finance” in a comprehensive 
ecosystem that transforms voluntary environmental behaviors into 
recognized carbon assets with measurable economic value [8].

Significant policy developments and institutional milestones 
include following: 1) The 2021 “Action Plan for Carbon Peak by 
2030”, establishing guidelines for enhanced public participation and 
sustainable consumption [4]. 2) The incorporation of carbon inclusion 
into China’s 2022 Annual Report on Policies and Actions to Address 
Climate Change, elevating it to national strategic importance [9]. 3) 
The development of standardized methodologies for carbon reduction 
accounting, such as the Guidelines for Quantifying GHG Emission 
Reductions of Citizens’ Green and Low Carbon Behaviour (see 
Appendix Table A1 for details).

These developments mark a transition from fragmented pilot 
programs to a sophisticated, multi stakeholder framework coordinating 
government agencies, private enterprises, NGOs, and digital platforms.

2.2 Comprehensive standardization and technical 
Infrastructure development

Robust measurement standards are a cornerstone of the carbon 
inclusion framework, ensuring transparency, operational credibility, 
and interoperability across platforms [10, 11]. Since 2015, China 
has introduced multiple technical specifications covering: digital 
verification of second hand trading platforms, real time carbon tracking 
in digital refueling systems, citizen green behavior quantification across 
diverse activity types.

Advanced platforms such as the Green Inclusive Cloud, also 
known as Carbon Emission Reduction Digital Account Book, provide 
third party verification and cross platform integration [12]. These 
infrastructures support Monitoring, Reporting, and Verification (MRV) 
processes, linking individual behaviors to aggregated, verifiable 
national carbon datasets.

2.3 Expanded research and analysis methodology
2.3.1. Research design

This study adopts a comparative multi case design to analyze 
how diverse operational models of China’s carbon inclusion 
framework function in practice. By combining policy analysis, 
document review, and structured case study evaluation, we assess 
both governance structures and measurable outcomes. The study 
follows a systematic review approach to ensure comprehensiveness 
and reproducibility.
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2.3.2. Case selection criteria
Cases were included if they met all of the following conditions: 

1) operational maturity – at least 6 months of active implementation; 2) 
documented low carbon behavior tracking with measurable indicators; 
3) defined incentive mechanisms (monetary or non monetary); 4) 
publicly accessible records from government, corporate, or NGO 
sources; and 5) representativeness of one of the three governance 
models identified in preliminary scoping.

From an initial pool of 87 identified programs, 39 cases were 
selected to ensure diversity in governance model, geographic region, 
and sectoral focus.

2.3.3. Data sources
We drew upon 1) national and provincial policy documents; 

2) technical standards and guidelines; 3) government and NGO 
sustainability reports; 4) peer reviewed literature (2009-2024); 5) 
corporate ESG disclosures; and 6) digital platform usage data (where 
available).

2.3.4. Coding and reliability procedures
A coding framework was developed to categorize data into 

five analytic dimensions: 1) initiating and participating entities and 
their roles; 2) emission reduction scenarios and behavioral contexts; 
3) standardized accounting methods and verification procedures; 4) 
incentive structures and uptake metrics; and 5) public engagement and 
scalability potential.

2.4 Link to discussion and policy relevance
The methodological design not only enables a systematic 

evaluation of China’s ICBM but also directly links to the discussion and 
recommendations. By identifying governance strengths and weaknesses 
across models, the study informs 1) policy design improvements 
(Section 3.6); 2) comparative insights with international programs such 
as the EU’s PCAs and South Korea’s Carbon Point Program (Section 
4.1); and 3) global transferability potential for digitally enabled carbon 
inclusion mechanisms.

This methodologically robust approach enables a thorough and 
nuanced understanding of how the carbon inclusion framework operates 
within China’s complex policy ecosystem, effectively highlighting 
successful implementation strategies, identifying operational 
challenges, and illuminating promising areas for future enhancement 
and optimization.

3. Findings and discussion
The extensive analysis of China’s carbon inclusion initiatives has 

revealed a sophisticated landscape of operational models, each designed 
to maximize public participation in national emission reduction 
efforts[13]. Through detailed examination of 39 comprehensive case 
studies, three distinct implementation frameworks have emerged, 
showcasing varying approaches to governance structures, market 
mechanisms, and citizen engagement strategies.

3.1 Different types of ICBM
3.1.1. Government-led ICBM

These initiatives represent the foundation of public sector 
environmental engagement, with governmental bodies taking the 
lead in developing and maintaining structured participation platforms 
(Appendix Table A2). Through these systems, citizens can systematically 
accumulate environmental credit points by engaging in verified 
sustainable activities, ranging from household energy conservation 

measures to the adoption of eco-friendly transportation alternatives. 
The incentive structure is carefully designed to integrate with everyday 
consumption patterns, offering tangible rewards that effectively reinforce 
and sustain environmentally conscious behavioral modifications [3].

While these government-initiated platforms command 
considerable public confidence and benefit from robust policy 
support frameworks, they encounter several operational challenges: 
limited capacity for cross-sector enterprise collaboration, incomplete 
development of comprehensive emission reduction measurement 
standards, and constraints in scaling operations due to resource 
limitations in promotional activities and operational management. 
Although the strong focus on public welfare ensures precise alignment 
with national environmental objectives, the restricted participation 
of diverse stakeholders has resulted in somewhat limited innovation 
potential and reduced adaptability in implementation strategies.

3.1.2. Firm-led ICBM
The private sector approach to carbon inclusion demonstrates 

significant innovation in leveraging advanced digital ecosystems 
to seamlessly integrate sustainable choices into consumers’ daily 
routines (Appendix Table A3). These platforms employ sophisticated 
real-time interaction capabilities, including mobile application-based 
activity tracking and instantaneous reward systems, effectively creating 
immersive “green engagement zones” that naturally guide users toward 
more sustainable consumption patterns [3, 14].

Nevertheless, these corporate-driven mechanisms frequently 
operate within isolated technological environments, resulting in several 
significant challenges: fragmented approaches to carbon accounting 
methodologies, substantial difficulties in consolidating carbon assets 
across different platform ecosystems, and ongoing sustainability 
concerns in the absence of comprehensive policy support frameworks. 
Despite demonstrating remarkable strengths in user engagement and 
operational agility, these firm-led initiatives often struggle to expand 
beyond their corporate boundaries and achieve meaningful integration 
with broader national carbon reduction strategies.

3.1.3. Government-led diversified ICBM with private sector 
collaboration

This advanced implementation model represents the most 
sophisticated and effective approach, combining strategic government 
oversight with dynamic market participation. It integrates government 
authorities, private enterprises, academic institutions, NGOs, and 
media partners in coordinated efforts to mobilize public engagement in 
emission reduction (Appendix Table A4) [10, 15, 16].

The success of these programs rests on three key pillars: 1) 
comprehensive standardization: unified, scientifically validated carbon 
accounting methodologies ensure credibility and interoperability across 
platforms; 2) multidimensional incentives: reward mechanisms range 
from consumption vouchers to green credit systems, maintaining high 
participant motivation; and 3) advanced data architecture: platforms 
like the Green Inclusive Cloud aggregate, verify, and analyze carbon 
reduction data across systems.

China’s diversified model also overcomes limitations seen in 
simpler mechanisms. Government led systems often lack private sector 
innovation, while firm led models may be fragmented and commercially 
constrained. The diversified approach addresses these issues through 1) 
interoperability – shared Monitoring, Reporting, Verification (MRV) 
standards allow cross platform credit transfer and aggregation; 2) 
stakeholder breadth – government legitimacy attracts public trust, while 
market actors contribute agility and user experience innovation; and 
3) scalability – integration with digital finance tools and e commerce 
ecosystems broadens participation without proportional increases in 
administrative costs.
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In short, this model demonstrates that multi stakeholder 
governance is critical for scaling voluntary low carbon actions into 
measurable climate outcomes. The lessons drawn here are applicable 
beyond China, offering a replicable template for jurisdictions with 
sufficient digital infrastructure and political coordination capacity.

3.2 Advancing carbon accounting: the emergence of 
Scope 4

Contemporary greenhouse gas accounting frameworks, which 
traditionally encompass Scope 1 (direct emissions from owned 
sources), Scope 2 (indirect emissions from purchased energy), and 
Scope 3 (all other indirect emissions in an organization’s value chain), 
have demonstrated significant limitations in their ability to capture 
and quantify the nuanced impacts of behavioral interventions that 
are increasingly facilitated by carbon inclusion initiatives [11]. These 
conventional frameworks, while effective for measuring organizational 
carbon footprints, lack the sophisticated mechanisms necessary to 
account for emissions reductions achieved through individual behavioral 
changes and digital platform-enabled sustainability practices. In 
response to these limitations, innovative carbon inclusive platforms 
have begun pioneering a new frontier in emissions accounting through 
Scope 4 (alternatively termed Scope 3+) methodologies. These cutting-
edge accounting systems are specifically designed to develop and 
implement sophisticated measurement and verification protocols for 
tracking emissions reductions that result from behavioral modifications 
and digital interventions across increasingly complex supply chains and 
consumption cycles [15, 16].

Groundbreaking pilot initiatives, particularly those integrated 
with the Green Inclusive Cloud platform, are revolutionizing the 
way we track and measure environmental impact. These innovative 
projects demonstrate the remarkable potential of comprehensive 
digital carbon accounting systems to transform individual actions into 
measurable climate benefits. Through sophisticated data collection 
and verification mechanisms, these systems can accurately quantify 
and validate emissions reductions that result from various lifestyle 
modifications - from transportation choices to energy consumption 
patterns. The success of these pilot programs in creating reliable, 
verifiable measurements of behavioral change has established valuable 
precedents that are helping shape the development of future global 
carbon management frameworks. By proving that individual actions 
can be effectively measured and validated at scale, these initiatives are 
paving the way for more inclusive and comprehensive approaches to 
global climate action [17].

3.3 Carbon finance and market integration
China’s carbon market currently consists of two pillars: China 

National Emissions Trading System (ETS) and China Certified 
Emission Reduction (CCER) market [18]. Both focus on large-scale 
production-side reductions but neglect consumption-side emissions 
[19, 20]. An independent carbon inclusion market would address this 
gap by creating a comprehensive system covering both production and 
consumption. 

From the perspective of applicable entities, the independent 
carbon inclusion market complements existing reduction mechanisms. 
The national carbon market targets large enterprises with annual 
emissions exceeding 26,000 tons of CO2 equivalent, while the CCER 
market focuses on entities capable of investing in large projects, both 
excluding SMEs and the general public [21]. The carbon inclusion 
market, centered on individuals, households, communities, and SMEs, 
can effectively activate the enormous emission reduction potential on 
the consumption side.

Economically, the carbon inclusion market uniquely links low-
carbon behavior with consumption incentives and financial services. It 
connects personal carbon accounts with green credit and preferential 
rates, creating a “reduction-points-benefits” value chain that boosts 
participation and generates economic multiplier effects. Governance-
wise, it establishes a “multi-stakeholder” model where government 
sets rules, enterprises provide resources, and the public contributes 
through daily behaviors, fostering innovation through collaborative 
participation.

The market addresses insufficient public motivation through 
diverse incentives combining economic value, social recognition, and 
service preferences. Examples include Luzhou’s “Green Sprout Points,” 
where goods exchange appeals to housewives, priority services attract 
seniors, and recognition motivates youth. The People’s Bank of China’s 
carbon accounts offer loan interest benefits to relevant groups.

Operating independently, the carbon inclusion market cultivates 
public carbon asset awareness. As individual reductions gain value 
through circulation and trading, people recognize the economic worth of 
environmental externalities [22]. This shift extends beyond immediate 
“digital red packets” to deeper behavioral changes through “carbon 
account scarcity.” Future financial integration will make carbon assets 
persistent drivers of green living.

The market provides an institutionalized channel for public 
environmental governance participation. By recording and rewarding 
individual contributions, it creates an “environmental democracy” 
mechanism with a “behavior-signals-policy” feedback loop that 
promotes bottom-up governance innovation and spontaneous 
participation.

Through government-led platforms using privacy computing 
technology, the carbon inclusion market breaks data silos by 
connecting multiple sources for unified collection and value 
integration. This creates a streamlined experience that reduces 
participation complexity. Long-term, it will influence production by 
shaping consumption habits, as consumer choices drive enterprise 
adjustments in a “demand-pull” transformation that complements 
traditional environmental policies.

Carbon-inclusive transactions convert consumer actions into 
tradable assets, unlike conventional systems focused on industrial 
emitters. Early examples include Taiping Insurance’s 2009 offset of 
8,026 tons CO₂ through Beijing transport credits. The 2021 “Tianfu 
Carbon Benefit” initiative represents integration with corporate 
ESG goals. While nascent, market value is growing, as shown by 
Wangfujing’s “Green Living Plan” and Xinwang Bank’s carbon 
neutrality achievements.

Incentive design evolves in three stages: 1) initial stage—
governments issue consumption coupons and service discounts for 
green behavior during pilots; 2) intermediate stage—platforms partner 
with businesses for expanded rewards across goods, utilities, and 
insurance; and 3) advanced stage—carbon credits integrate into “carbon 
wallets” for monetary exchange, tax benefits, or credit collateralization. 
Linking with China’s digital RMB enables seamless carbon finance, 
transforming inclusion from behavior tracking to comprehensive green 
finance. 

Integration with national and international markets is critical for 
carbon inclusion advancement. China’s ETS currently covers only the 
power sector but plans industry expansion [23, 24]. Including consumer 
credits would diversify and increase market liquidity.

This requires 1) harmonizing inclusion standards with national 
MRV systems, 2) legal recognition of individual credits as financial 
assets, and 3) certification protocols accepted by international 
markets. “Bridge standards” would enable global trading of Chinese 
behavioral credits, financialize green behavior and strengthen 
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international cooperation. As digital platforms improve, including 
individual behaviors in national accounting becomes both feasible and 
necessary [25]. Carbon inclusion’s future connects micro-actions with 
macroeconomic structures through robust market design.

3.4 Governance and policy challenges 
Despite its promise, carbon inclusion faces several systemic 

challenges. First, the absence of a unified legal framework recognizing 
individual carbon credits as formal assets creates inconsistencies in 
implementation and reduces investor confidence. Current practices 
rely on voluntary compliance, industry self regulation, or fragmented 
provincial guidelines, a structure that limits market maturity and 
standardization [26].

Second, fiscal incentives and enforceable mandates remain 
insufficient to attract sustained participation from key stakeholders 
such as financial institutions, utilities, and transportation providers. 
While some cities have experimented with carbon linked tax reductions 
or green subsidies, these remain exceptions rather than the rule [27]. 
Efforts are underway to link carbon wallets with China’s digital RMB 
(e CNY), laying the groundwork for seamless integration of behavioral 
credits into digital payment ecosystems. Studies on factors influencing 
individuals’ adoption of digital currency electronic payment in China 
highlight that perceived usefulness, trust, and government endorsement 
strongly influence adoption rates [28]. While such integration could 
expand carbon finance opportunities, it also introduces regulatory, 
interoperability, and cybersecurity challenges that require careful 
oversight.

Third, regional disparities in digital infrastructure and 
administrative capacity affect the ability to run effective carbon 
inclusion platforms. Coastal megacities benefit from advanced digital 
ecosystems, while rural and interior provinces may lack the necessary 
systems, personnel, or internet penetration for real time carbon 
accounting.

Fourth, risks related to data privacy, digital inclusion, and market 
over financialization are emerging: 

1)  Data privacy: Behavioral carbon tracking requires granular personal 
data on consumption and mobility, raising concerns over surveillance, 
data misuse, and insufficient anonymization safeguards. 

2)  Digital inclusion: Populations with limited internet access or digital 
literacy risk exclusion from participation, exacerbating social 
inequities in climate action. 

3)  Over financialization: If carbon credits become overly speculative 
assets, market volatility could undermine their credibility as climate 
policy instruments.

3.5 Global transferability perspective
While China’s ICBM operates within a unique governance and 

digital infrastructure context, the underlying framework, standardized 
MRV, incentive diversification, and multi stakeholder collaboration, 
is adaptable to other national settings. High income economies can 
integrate the model into existing digital payment and carbon trading 
systems, while developing countries can begin with smaller scale pilots 
tied to donor funded green infrastructure projects. By embedding legal 
recognition, interoperability, and social equity into the foundation of 
carbon inclusion, policymakers can create a scalable, globally relevant 
tool for mobilizing consumer end climate action.

Comparable initiatives exist in other regions: 

1)  EU PCAs propose allocating citizens a carbon budget, with over 
spending requiring offset purchases [29, 30]. While conceptually 
aligned, PCAs remain largely at the policy proposal stage and 

lack the market integrated digital infrastructure’already present in 
China’s ICBM. 

2)  South Korea’s Carbon Point Program (CPP) rewards verified 
reductions in household resource use [31, 32]. However, its scope 
is narrower, primarily household utilities, and lacks China’s broader 
integration with SMEs, e commerce platforms, and emerging green 
finance tools.

3)  Japan’s Green Life Point Program incentivizes eco friendly 
purchases with redeemable points [33, 34], yet its MRV systems 
remain less standardized compared to China’s national guidelines. 

4)  To address waste management issues in developing cities, a mobile 
app-based rewards system to boost recycling efforts in Kampala, 
Uganda, which indicated that tailored incentives could lead to higher 
engagement [35]. Thus, China’s approach offers the most fully 
operational national example of a multisector, digitally integrated 
behavioral carbon mechanism to date.

By embedding MRV standardization, diversified incentives, 
and multi stakeholder collaboration into a national system, China’s 
ICBM provides a replicable framework adaptable to varied governance 
and technological contexts [36]. For countries with advanced digital 
ecosystems, adoption could be rapid, leveraging existing e payment 
platforms and carbon markets. For developing economies, gradual 
implementation through localized pilots tied to green infrastructure 
investment can lay the groundwork for scaling. Ultimately, the 
integration of behavioral carbon credits into both domestic and 
international carbon markets represents an under utilized but potentially 
transformative pathway toward achieving global net zero goals.

3.6 Strategic recommendations for scaling carbon 
inclusion

To realize the full potential of China’s ICBM and address the 
governance challenges outlined above, five strategic actions are 
proposed. These recommendations are structured to be actionable in 
China while also offering a transferable blueprint for other jurisdictions. 

1)  Legislative support and legal recognition: (i) Enact national 
legislation formally recognizing individual and SME carbon 
inclusive credits as legally, tradable assets. (ii) Define their status 
within existing environmental and financial regulations to reduce 
legal uncertainty, attract investment, and facilitate integration with 
carbon markets. (iii) The EU’s proposed PCA framework similarly 
seeks legislative recognition to underpin enforceability. 

2)  Standardization and international alignment: (i) Accelerate 
refinement of carbon accounting standards, particularly for 
behavioral and Scope 4 emissions. (ii) Develop bridge standards 
that align with international certification systems (e.g., VCS, Gold 
Standard) to enable Chinese behavioral credits to participate in 
global voluntary carbon markets. (iii) Collaborate with emerging 
digital MRV protocols for interoperability across national and cross 
border platforms. 

3)  Strengthened public–private partnerships (PPPs): (i) Foster co 
development between government agencies, fintech firms, e 
commerce platforms, utilities, and NGOs to expand low carbon 
activity scenarios. (ii) Ensure data governance frameworks are 
embedded in PPP agreements, addressing privacy and security 
concerns from the outset. (iii) Draw from South Korea’s Carbon 
Point Program experience in leveraging utility companies as trusted 
data partners. 

4)  Equity, inclusion, and digital access: (i) Target under represented 
groups through subsidized device access, community based 
reporting mechanisms, and simplified participation options for non 
smartphone users. (ii) Partner with rural cooperatives, local NGOs, 
and schools to increase awareness and facilitate enrollment. (iii) 
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Incorporate inclusive design principles into platform development 
to ensure accessibility across demographics. 

5)  Financial sector readiness and carbon wallet integration: (i) Develop 
financial literacy programs for individuals and SMEs to manage 
carbon assets effectively. (ii) Pilot carbon wallet–e CNY integration 
in select regions, with robust cybersecurity and anti fraud safeguards 
in place before scaling. (iii) Avoid speculative market behavior by 
linking credit value to verified emission reductions rather than 
purely market demand.

3.7 Limitations and future research directions
While this study offers a comprehensive multi case analysis, 

several limitations should be acknowledged: 1) data access, in which 
many platform operators consider detailed participation and transaction 
data proprietary, limiting independent verification of some outcomes; 2) 
case scope, whereby the 39 cases were chosen for operational maturity 
and representativeness, but newer experimental pilots may reveal 
additional governance innovations; and 3) comparative depth wherein 
I=international comparisons draw on secondary literature rather than 
primary field research, which could be expanded in future studies.

Building on these findings, future research should 1) conduct 
cross country empirical testing of Scope 4 accounting methodologies 
to assess consistency and comparability across digital behavioral 
carbon schemes; 2) explore longitudinal impacts of carbon inclusion 
on lifestyle changes, credit market development, and policy uptake; 3) 
investigate equity impacts to ensure that digital and financial integration 
does not inadvertently exclude vulnerable populations; and 4) model 
macroeconomic effects of large scale behavioral credit trading, 
including potential influences on industrial production patterns and 
green investment flows.

4. Conclusion
This study set out to answer the research question: How can 

China’s ICBM, as a digitally enabled policy innovation, effectively 
mobilize consumer end behavioral change to contribute to national and 
global climate goals, and how does it compare to similar mechanisms 
internationally?

The findings demonstrate that China’s ICBM successfully 
operationalizes consumer end emission reduction at scale by 
integrating standardized carbon accounting (including emerging 
Scope 4 methodologies), diversified incentive systems, and robust 
multi stakeholder collaboration. The analysis of 39 representative cases 
revealed that government led diversified models with private sector 
participation achieve the highest effectiveness in mobilizing sustained 
low carbon behaviors into comprehensive national emission reduction 
strategies [37].

Compared with international counterparts, such as the EU’s 
proposed Personal Carbon Allowances, South Korea’s Carbon Point 
Program, Japan’s Green Life Point Program, and Uganda’s mobile 
recycling rewards system, China’s mechanism stands out for its 
nationwide operational maturity, cross sector integration, and linkage 
to emerging green finance instruments. This positions it as the most 
advanced real world example of a digitally integrated behavioral carbon 
mechanism to date.

The implications extend beyond China. Embedding behavioral 
carbon credits into national and international climate governance 
frameworks could unlock a currently under utilized source of emission 
reductions. As countries seek pathways to meet net zero targets, the 
integration of digitally verified, market linked consumer actions offer a 
scalable complement to industrial decarbonization strategies.

In conclusion, China’s ICBM illustrates that climate governance 
need not be limited to top down industrial regulation. When paired with 
digital innovation, robust standards, and inclusive incentives, citizen 
driven climate action can become a measurable, tradable, and impactful 
component of the green and low carbon economy both domestically 
and worldwide.
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Appendix
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Issuing unit of standard Standard name Issued time
China Association for Standardization Technical specifications for assessing greenhouse gas 

emission reductions for alternative travel in new energy 
vehicles

22 October 2021

China Society of Automotive Engineers Carbon emission reduction accounting method for 
electric vehicle travel

11 November 2021

China Certification and Accreditation 
Association

Technical specifications for assessment of greenhouse 
gas emission reductions for private passenger 
carpooling projects

21 December 2021

All-China Environment Federation Guidelines for quantifying greenhouse gas emission 
reductions of citizens’ green and low carbon behaviour

29 April 2022

China Society of Technology Economics Technical specifications for project-based greenhouse 
gas emission reduction assessment - Second-hand 
trading platform

20 June 2022

China Energy and Environmental Service 
Industry Alliance

Technical specifications for carbon emission reduction 
evaluation of digital refueling methods of fuel vehicles

18 September 2022

All-China Environment Federation & Green 
Inclusive Science and Technology

Guidelines for quantifying greenhouse gas emission 
reductions of citizens’ green and low carbon behaviour 
- Travel behaviour: electric charging spot
Living Behaviour: Smart Waste Sorting

14 November 2024

Table A1
China’s carbon inclusive standards
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