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Supplementary material (Appendix)
Appendix A. Interview protocol
The interview data for this study were collected from three subjects, including tax authorities, technology service providers, and taxpayers. The tax authority group comprises of relevant department across four administrative levels: the State Taxation Administration, the Henan Provincial tax services, the Zhengzhou Municipal tax services, and the H District tax services. Regarding technology service providers, interviews were conducted with both the headquarters and a provincial branch of a technical service provider. The taxpayer group includes owners, managers, accountants, and clerks from five representative firms spanning new energy, building materials, e-commerce, medical device, and small retail sectors. Tailored interview protocols are developed for each respondent type, as detailed below:
A. Tax officials
· What was the motivation for the State Taxation Administration to launch the e-invoicing reform?
· What challenges were encountered during the process of e-invoicing promotion?
· What channels has your department opened to respond to taxpayers’ questions related to e-invoice?
· What questions do taxpayers raise, and what specific themes do these questions include?
· What were the initial objectives of the Five-Terminal Service Optimization reform? What are the specific components of this reform? (This question is designed for Zhengzhou Municipal tax services and the H District tax services)
· What are the requirements of the higher-level authorities regarding different channels for responding to taxpayers’ questions?
· How do the higher-level authorities evaluate our performance in resolving taxpayers’ questions? What are the specific assessment indicators? What are the consequences if the assessment is unsatisfactory?
· How do you resolve various questions raised by taxpayers regarding e-invoices? What should be done if an issue cannot be resolved internally?
· What roles do the District, Municipal, Provincial Tax Services, and the State Taxation Administration respectively play in addressing questions faced by taxpayers?
B. Technology providers
· What role do technical developers play in the e-invoice reform?
· Which technical issues are primarily resolved at the provincial level? Which issues are addressed at the national level?
· What is the typical cycle time for resolving a technical issue?
· Please share an example of overcoming a technical challenge that left a deep impression on you.
C. Taxpayers
· What are the specific impacts that the e-invoice reform has had on the conduct of your work?
· How do you resolve issues when you encounter questions concerning e-invoices?
· Please provide a typical example of how tax authorities assisted you in resolving an e-invoice-related question.
· How long does it typically take for the tax authorities to resolve these issues?
· What notable changes have you observed in the process of resolving e-invoice-related issues since the implementation of the Five-Terminal Service Optimization reform?


Appendix B. Data collection in detail
The data used in the case analysis came from three sources. The first source comprised data from semi-structured interviews. The interviewees were categorized into three groups: tax authorities, technology service providers and taxpayers (Table A1).
Table A1. Overview of the interviewees.
	Material ID
	Type of organization
	Designation
	Gender
	Date

	Type A: Tax authorities

	A1
	State Taxation Administration
	Deputy director, Invoice Management Division, Department of Revenue Collection and Science & Technology Development
	Male
	2025/12/18

	A2
	State Taxation Administration
	Clerk, Invoice Management Division, Department of Revenue Collection and Science & Technology Development
	Male
	2025/12/18

	A3
	Henan Provincial tax services
	Deputy director, taxpayer service division
	Male
	2025/10/11

	A4
	Henan Provincial tax services
	Clerk, taxpayer service division
	Male
	2025/10/11

	A5
	Zhengzhou Municipal tax services
	Deputy director, information center
	Female
	2025/6/10

	A6
	Zhengzhou Municipal tax services
	Clerk, information center
	Male
	2025/6/10

	A7
	Zhengzhou Municipal tax services
	Director, tax collection and administration section
	Male
	2025/9/29

	A8
	Zhengzhou Municipal tax services
	Deputy director, tax collection and administration section
	Female
	2025/9/29

	A9
	Zhengzhou Municipal tax services
	Clerk A, tax collection and administration section
	Male
	2025/9/29

	A10
	Zhengzhou Municipal tax services
	Clerk B, tax collection and administration section
	Female
	2025/9/29

	A11
	H District tax services
	Deputy director
	Male
	2025/5/10

	A12
	H District tax services
	Office Director
	Male
	2025/5/10

	A13
	H District tax services
	Deputy director, first sub-bureau
	Male
	2025/9/30

	A14
	H District tax services
	Clerk A, first sub-bureau
	Female
	2025/9/30

	A15
	H District tax services
	Clerk B, first sub-bureau
	Male
	2025/9/30

	Type B: Technology service providers

	B1
	Headquarter
	Technical operations staff
	Male
	2025/12/17

	B2
	Province branch
	Manager
	Female
	2025/10/1

	B3
	Province branch
	Technical operations staff
	Male
	2025/10/1

	Type C: Taxpayers

	C1
	Company L
	Owner
	Male
	2025/5/27

	C2
	Company L
	Manager
	Female
	2025/5/27

	C3
	Company L
	Accountant
	Female
	2025/5/27

	C4
	Company X
	Manager
	Male
	2025/6/9

	C5
	Company X
	Accountant
	Female
	2025/6/9

	C6
	Company H
	Manager
	Male
	2025/6/12

	C7
	Company H
	Clerk
	Male
	2025/6/12

	C8
	Company M
	Accountant
	Female
	2025/7/7

	C9
	Company W
	Manager
	Male
	2025/8/10

	C10
	Company W
	Clerk
	Female
	2025/8/10

	C11
	Company C
	Owner
	Male
	2025/10/10


The Tax Authorities group comprised tax authorities at the state, provincial, municipal, and district levels. We selected the following departments directly relevant to e-invoicing reform for interviews: the Invoice Management Division (under the Department of Revenue Collection and Science & Technology Development of the State Taxation Administration), which is responsible for national-level tax digitalization; the Taxpayer Service Division of the Provincial Tax Service, which is responsible for the provincial-level planning and policy design for e-invoicing; the Information Center of the Municipal Tax Service, which manages technical issues related to the digital e-invoicing; the Tax Collection and Administration Section of the Municipal Tax Service, which oversees e-invoicing management at the municipal level; the District Tax Service units, which are the frontline of e-invoicing application. Specifically, the First Sub-bureau is responsible for directly responding to taxpayer inquiries and demands. The inquiries focused on how these authorities adopted agile approaches through the FTSO and the specific measures implemented to reduce administrative burdens triggered by e-invoicing reform. 
For the technology service providers group, interviews were conducted with both the headquarters and a provincial branch of a technical service provider. The interviews focused on the role of technology development entities in the reduction of administrative burdens.
Five representative enterprises (Companies L, X, H, M, and W) were selected as taxpayers, representing the new energy, building materials, e-commerce, medical device, and small retail sectors, respectively. The interviews explored their experiences with administrative burdens arising from e-invoicing adoption, comparing the periods before and after the implementation of the FTSO. 
Five enterprises were selected based on three criteria: firm scale, monthly invoicing volatility, and digital adoption capacity. First, firms of varying scales possess varying levels of capacity for interacting with tax authorities. Small firms, such as the retail sector, engage directly with administrators despite having limited technical expertise in tax matters. In contrast, large-scale enterprises typically use professional accounting teams to manage such issues. Our sample ranges from large-scale firms in the new energy and building materials sectors, each with a workforce exceeding 100 employees, to medium-sized e-commerce and medical device firms with 20 to 30 employees, and small retail units managed solely by the owner. Second, the selection accounts for varying degrees of monthly invoicing volatility. Firms experiencing high volatility are more susceptible to the constraints of rigid monthly quota management. To capture this impact, we include firms with high fluctuations in invoicing, such as those in the building materials and e-commerce sectors. In the former, volatility stems from seasonal construction volumes, whereas in the latter, it is driven by periodic large-scale sales promotion. Finally, digital adoption capacity was considered, as it determines a firm’s ability to learn and adapt to new taxation systems. Consequently, our selection includes both high-capacity firms, such as e-commerce enterprises, and low-capacity units, such as small retail business.
The second category contains the participant observations data. One author served as a policy advisor and conducted participant observations at the H District tax service hall and hotline office in September 2025, documenting how frontline staff addressed taxpayer inquiries. In May 2025, an author observed the interaction between Company L and tax authorities regarding technical challenges on e-invoicing management platform and the adjustment of the company’s monthly e-invoicing quota. Furthermore, two authors directly engaged with the digital systems, using the Individual Income Tax system to retrieve personal e-invoicing records and navigating the Electronic Tax Service system to experience business e-invoicing operations, including tax categories determination, invoice issuance, and invoice pool management.
The third category includes secondary data, which were sourced from policy documents (see Appendix C), publicly available news reports, work summaries, and research reports provided by government departments. These materials served to supplement and corroborate the interview data, thereby ensuring the credibility of the study’s data collection.


Appendix C. Key documents
Table A2. Summary of key documents
	Policy name
	Issuing Agency
	Policy issuance date
	Core content of the policy

	Law of the People’s Republic of China on the Administration of Tax Collection
	Standing Committee of the National People’s Congress
	April, 2015
	It is explicitly stipulated that a system for information sharing between tax authorities and other government administrative agencies should be established and improved.

	Tax Administration 3.0: The Digital Transformation of Tax Administration
	Organization for Economic Cooperation and Development
	December, 2021
	The concept of “embedded tax administration”, emphasizing the utilization of technologies such as big data, artificial intelligence, and blockchain.

	Notice on Regulating the Reimbursement, Bookkeeping, and Archiving of Electronic Accounting Vouchers
	Ministry of Finance of the People’s Republic of China, and National Archive Administration of China
	March, 2020
	Specifying that e-invoice shall be processed for reimbursement, bookkeeping, and archiving exclusively in digital format, eliminating the need for hard-copy printouts.

	Opinions on Further Deepening the Reform of Tax Collection and Administration
	General Office of the CPC Central Committee, and General Office of the State Council
	March, 2021
	Explicitly formulating the operational requirement to comprehensively promote the digital upgrading and intelligent transformation of tax collection and administration.

	The 14th Five-Year Plan for Tax Informatization Development
	State Taxation Administration
	August, 2021
	Blueprint for Informatization Construction.

	Plan for the Overall Layout of Digital China Construction
	The CPC Central Committee and the State Council
	February, 2023
	Developing highly efficient and collaborative digital government services.

	Notice on Further Facilitating Cross-Regional Relocation of Taxpayers to Serve the Construction of a Unified National Market
	State Taxation Administration
	August, 2024
	Optimizing the end-to-end process of cross-regional relocation by simplifying procedures for invoicing, tax refunds, and risk management to safeguard taxpayer rights.

	Announcement on the Promotion and Application of Fully Digitalized Electronic Invoices
	State Taxation Administration
	November, 2024
	The nationwide formal implementation of Fully Digitalized Electronic Invoices.

	Opinions on Launching the 2025 “Spring Breeze Spring Action” for Convenient Tax Services
	State Taxation Administration
	March, 2025
	Deepening the e-invoicing reform by expanding invoicing scenarios, optimizing usage services via digital accounts, and achieving full-spectrum electronic invoice coverage.

	Notice on the Promotion and Application of Accounting Data Standards for Electronic Vouchers
	Ministry of Finance, State Taxation Administration, and seven other ministerial departments
	May, 2025
	Standardizing accounting data protocols for e-invoice and requiring accounting software to complete upgrading and compatibility adaptation within three years to support the seamless digital circulation and archiving of invoices.

	Implementation Plan for Further Deepening the Reform of Tax Collection and Administration
	General Office of the CPC Henan Provincial Committee and General Office of the People’s Government of Henan Province
	August, 2021
	Setting the objective to basically establish Smart Taxation by 2025; deploying digital upgrading and intelligent transformation of tax collection to advance invoice digitalization reform; and integrating with Henan’s Digital Government infrastructure to facilitate cross-departmental data connectivity.

	Announcement on Launching the Pilot Program for Receiving Fully Digitalized Electronic Invoices
	Henan Provincial Tax Services
	July, 2022
	Comprehensively launching pilot programs for receiving e-invoice, standardizing electronic invoice usage protocols, and steadily advancing the digital transformation of invoicing.

	Announcement on Launching the Pilot Program for Fully Digitalized Electronic Invoices
	Henan Provincial Tax Services
	March, 2023
	Conducting e-invoice pilot projects, clarifying invoicing and receiving regulations, and furthering the digitalization reform of invoices.

	Regulations of Henan Province on Ensuring Tax Collection and Serving Economic Development
	Standing Committee of Henan Provincial People’s Congress
	September, 2023
	Deepening digital empowerment to achieve nationwide promotion of e-invoice; and optimizing tax digital accounts to realize the “Single-Account” aggregation of tax and fee information.

	Notice on Accelerating the Promotion and Application of Electronic Vouchers in Henan Province
	Department of Finance of Henan Province, Henan Provincial Tax Services, and two other provincial departments
	April, 2026
	Promoting the comprehensive issuance of electronic vouchers, achieving end-to-end paperless processing, and standardizing the management of electronic archives.

	Measures for the Collaborative Governance of Taxes and Fees in Zhengzhou City (Trial Implementation)
	Zhengzhou Municipal People’s Government
	September, 2023
	Specifying the roadmap for e-invoice implementation, expanding the scope of pilot taxpayers, and achieving full coverage of tax digital accounts; with the pilot phase concluding in 2023, city-wide promotion in 2024, and full-scale digitalization by 2025.




Appendix D. A comparative analysis of strategies for administrative burdens reduction in the digital era
We compare the strategies for administrative burdens reduction in the digital era (Table A3). Building on the discussion in Section 2.2, we categorize these solutions into policy design, technological empowerment and organizational change.
Table A3. The comparison of strategies to reduce administrative burdens in the digital era.
	Classification of strategies
	Context of application
	Strength
	Limitation

	Policy design
	No-stop shop reform
	Public services supported by integrated databases and mature inter-agency coordination
	Enhances efficiency and reduce compliance costs
	Highly dependent on dismantling data silos and fostering inter-agency trust

	
	Providing supportive services
	Initial phases of digital technology adoption
	Enhances digital literacy and trust
	Limited-service reach

	
	Piloting new digital systems
	Implementation of high-stakes, complex digital systems
	Generates experiential evidence for scaling
	Context-dependency

	Technological empowerment
	Improving digital program design
	Universal digital service interfaces and administrative workflows
	Enhances user experience
	High maintenance costs

	
	Adopting easy-to-understand language
	Text-based information dissemination phases
	Improves transparency and accessibility
	Difficulties in cross-departmental unification

	
	Using traditional information tools for disadvantaged groups
	Vulnerable groups susceptible to digital exclusion
	Critical for upholding equity
	High operational costs

	Organizational change
	Agile bureaucracy
	Large-scale wicked digital challenges
	Balances iterative adaptability with institutional order
	Difficult to adopt agile approaches


Policy design pathways include no-stop shop reforms (Scholta 2019), providing supportive services (Peeters and Widlak 2018; Giest and Samuels 2023; Moynihan et al. 2025), and piloting new digital systems (Moynihan et al. 2025). No-stop shop reforms are ideal for alleviating burdens in public services supported by robust databases and mature interdepartmental mechanisms, such as taxation, social insurance, and financial services. The primary strength of this approach lies in its ability to enhance administrative effectiveness and efficiency through data integration and automation, thereby significantly reducing compliance costs for users. However, its effectiveness is highly dependent on dismantling data silos and fostering inter-agency trust (Scholta 2019).
Providing supportive services focuses on reducing citizens’ learning costs and psychological barriers through training, workshops, and one-on-one assistance. This pervasive method is especially effective during the initial stages of digital technology adoption and is vital for fostering digital inclusion (Alshallaqi and Al-Mamary 2024). By enhancing users’ digital literacy, it fosters trust between citizens and the government. However, this approach faces challenges such as limited service reach and the requirement for sustained financial and capital investment.
In contrast, piloting new systems (Moynihan et al. 2025) is best suited for the introduction of high-risk and complex digital platforms, such as AI-assisted decision-making systems and administrative blockchain applications. By testing these systems within specific areas or groups, policymakers can identify design deficiencies and mitigate unintended consequences. This incremental approach generates valuable experiential evidence to inform future large-scale implementation. However, the effectiveness of pilots may be influenced by localized conditions, making it difficult to generalize findings to other contexts.
Technological empowerment includes improving digital program design (Peeters and Widlak 2018; Larsson 2021; Peeters et al. 2023), adopting plain language (Madsen et al. 2022), and using traditional information tools for disadvantaged groups (Linos et al. 2022). Improving digital program design is a fundamental and sustainable approach applicable to all digital public service interfaces and procedures. This strategy significantly enhances the user experience. However, it may entail high maintenance costs.
Similarly, the adoption of plain language is particularly effective during stages of textual communication, such as the interpretation of laws, service guides, and system prompts. This approach helps lower users’ learning costs while enhancing governmental transparency and accessibility (Madsen et al. 2022). Nevertheless, it may encounter difficulties in unifying language across various departments and face resistance stemming from habitual expressions.
Using traditional tool for disadvantaged groups targets vulnerable populations at risk of digital exclusion, such as the elderly, low-income earners, those with limited education, and individuals with disabilities. This approach serves as a critical mechanism for ensuring digital inclusion and upholding equity in public services (Linos et al. 2022). However, the operational costs of maintaining traditional service channels remain high. Furthermore, without sufficient administrative integration, relying on these traditional tools may exacerbate the fragmentation of public services, potentially creating a divide between digital and non-digital service delivery.
Finally, we introduce the agile bureaucracy as a novel organizational paradigm, making it as an early empirical study to explore solution to administrative burdens from an organizational perspective. Agile bureaucracy is well-suited for addressing “wicked” digital problems (Rittel and Webber 1973), challenges that lack a definitive stopping rule and require continuous experimentation to identify superior solutions. By integrating agile bureaucracy, organizations can fully leverage its advantages by balancing agile, iterative responses with the stable structures of a traditional bureaucracy, thereby ensuring both adaptability and institutional order. However, this approach is challenging to implement, as it requires robust safeguard mechanisms to alleviate grassroots burden, integrate data, and ensure deep governmental participation.
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