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Abstract: The Standardization Readiness Level (SRL) in chip development serves as a critical
metric for evaluating the transformation of technological achievements into industry standards.
This study focuses on the 2026 "Summary Report on Chip Development Standardization
Readiness Levels" (hereinafter referred to as the "NIST Report") published by the National
Institute of Standards and Technology (NIST), systematically analyzing its SRL framework
design logic, hierarchical definitions, and implementation processes. By comparing the
supporting standard system of the EU's "European Chips Act" with the standardization
framework of Japan's Ministry of Economy, Trade and Industry (METI) "Semiconductor
Strategy 2.0," the study reveals similarities and differences in SRL practices across different
institutional environments. Furthermore, a three-dimensional dynamic evolution model
integrating "technology-industry-policy" dimensions is constructed to simulate SRL
progression throughout the entire chip development lifecycle. Findings indicate that the NIST
framework centers on "collaborative validation," achieving closed-loop management from
concept to standardization through five-tiered hierarchical structures. The EU system
emphasizes cross-border resource integration but faces limitations in decision-making
efficiency, while the Japanese framework prioritizes corporate leadership but encounters
international compatibility challenges. Dynamic modeling demonstrates that policy support
and industrial collaboration serve as core drivers for SRL upgrades. This study provides
theoretical references and practical guidance for optimizing standardization strategies among

chip development stakeholders and enhancing standard systems for policymakers.

Keywords: chip R&D; Standardization Readiness Level (SRL); NIST framework; EU SRL
system; Japanese JIS Chip SRL framework; dynamic evolution model; system dynamics;
technology-industry-policy (TIP)

I. Introduction

1.1 Research Background and Significance

As the "heart" of the digital economy, chips require extensive R&D cycles (averaging 5-7
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years), substantial investments (with individual production lines exceeding $10 billion), and
high technical complexity spanning materials, design, manufacturing, and packaging.
Standardization Readiness Level (SRL), serving as a bridge between technological innovation
and industrial application, addresses the challenge of "advanced technologies failing to
achieve scalable implementation" by aligning R&D outcomes with standardization
requirements to mitigate technology transfer risks. In 2026, the NIST's "Summary Report on
Chip R&D Standardization Readiness Levels" pioneered a dedicated SRL framework for the

semiconductor industry, filling a critical gap in standardized evaluation systems.

1.2 Research Questions and Methods

This study focuses on three core issues:
1. What is the design logic and hierarchical structure of the NIST chip SRL framework?

2. What are the similarities and differences between the similar standard systems of the EU

and Japan and the NIST framework?

3. What are the dynamic evolution patterns of SRL throughout the entire chip R&D
lifecycle?
The research methods included:

® Literature analysis method: Systematically reviewed key documents including the NIST
Report, the EU's Implementation Report on the European Chips Act (2025), and Japan's
METI Semiconductor Strategy 2.0 (2025).

® (Comparative research methodology: A comparative analysis of three major frameworks
from three dimensions — system objectives, hierarchical structure, and application
scenarios.

® Model construction approach: Based on systems dynamics and
technology-industry-policy (TIP) framework, a dynamic evolution model for SRLs was

established, with differential equations quantifying the upgrade pathways.

II. Theoretical Basis of Standardization Readiness Level
(SRL)

2.1 Conceptual Origin and Evolution

The concept of Software Release Level (SRL) originates from Standardization Readiness
Assessment (SRL) in software engineering, introduced by the International Organization for
Standardization (ISO) in 2018 through ISO/IEC 26550. It measures the readiness of software
technologies for international standardization adoption. The core principle involves aligning
the developmental phases of technology with standardization requirements — including

consensus attainment, testability, and documentation completeness—to prevent the paradox
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of 'technological advancement lagging behind standardization progress.'

After 2020, with the semiconductor industry's strategic importance growing,
Software-Defined R&D (SRL) applications expanded from software to hardware domains.
The NIST 2026 "Summary Report on Chip R&D Standardization Readiness Seminar" first
explicitly defined chip SRL: "Chip R&D outcomes must reach a mature state capable of being
incorporated into industrial standards, while simultaneously meeting three critical criteria:

technical feasibility, industry consensus, and testability" (NIST, 2026).

2.2 Core Elements and Evaluation Dimensions

According to the NIST Report, the evaluation of chip SRLs comprises three core elements

(see Table 2-1):

Core Elements

Technology maturity

industry consensus

test verification

definition

Technical feasibility of R&D
outcomes (e.g., performance,

reliability, cost)

The  recognition level of
outcomes across the industrial
chain (e.g., corporate adoption
willingness, industry association

support)

Reproducibility and
generalizability of results (e.g.,
testing  methods,  document

completeness)

Evaluation metric example

Prototype chip yield ( = 80%),
power consumption ( < 110% of
design target), and consistency of

key parameters (0<5%)

Feedback from industry leaders
(2 3 Top 10 chip design
companies) and industry

association white paper citations

Verification reports from
third-party laboratories, coverage
rate of standardized test cases (2
90%), and compliance of
technical documentation with

ISO/IEC 15288 standards

Table 2-1 Core Elements and Evaluation Indicators of Chip SRL (Source: NIST, 2026)

III. In-depth Analysis of the NIST
Standardization Readiness Level Framework

3.1 Framework Design Principles

Chip R&D

The NIST Report clearly outlines three core design principles for the NIST framework:

1. Collaborative synergy: Integrating perspectives from all key stakeholders across the entire
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value chain, including chip design (EDA tools), manufacturing (wafer fabrication plants),
and packaging (OSAT).
2. Dynamic nature: Allows SRL levels to be upgraded with technological iterations (e.g.,

from Level 2 to Level 3);

3. Operability: Each level corresponds to a specific "action checklist" (for example, Level 3

requires completing trial production of 100 wafers).

3.2 Definition and Case Study of Five-Level Stratification

The NIST framework categorizes chip SRL into five progressive levels (see Figure 3-1), with

each level corresponding to specific objectives, evaluation metrics, and representative cases:
3.2.1 Level 1: Concept Proposal

® Objective: Identify the core innovations of the chip (e.g., novel transistor structures,

low-power architecture);

® Evaluation metrics: Technical feasibility analysis report (including patent search results)

and preliminary performance simulation data (e.g., speed improvement >20%);

® C(ase study: Intel's proposed "RibbonFET 2.0" transistor concept in 2025 demonstrated
through simulations a 30% faster switching speed compared to FinFET (Intel, 2025).

3.2.2 Level 2: Laboratory Validation
® Objective: To validate the feasibility of core functions in a laboratory setting;

® Evaluation criteria: prototype chip trial production ( > 10 units), test reports for key

parameters (e.g., threshold voltage deviation <10%);

® (Case: TSMC's 3nm GAA transistor prototype, scheduled for trial production by 2025,
achieved a 75% yield rate (TSMC, 2025).

3.2.3 Level 3: Small-batch Pilot Production
® Objective: To validate consistency in a simulated mass production environment;

® Evaluation metrics: trial production of 100-1000 wafers, yield stability (continuous three
batches with yield 2= 80%), and supply chain compatibility (e.g., material supply

continuity).

® (Case: Samsung's 2nm chips, scheduled for trial production in 2026, achieved a 15%

power consumption reduction through GAA technology (Samsung, 2026).
3.2.4 Level 4: Industry Pilot
® Objective: To validate application value in real-world industrial scenarios;

® Evaluation metrics: Trial feedback from key clients (23 clients) and compatibility testing

with existing systems (e.g., interface matching >95%).
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® (Case: NVIDIA upgraded the PCle 5.0 interface of its H100 GPU to Level 4 in 2026,
successfully passing Microsoft Azure's data center pilot program (NVIDIA, 2026).
3.2.5 Level 5: Standard Publication

® Objective: The outcome is incorporated into international/national/industry standards;

® Evaluation criteria: Voting approval rate of the draft standard ( =2 75%), and mass

production application by at least 2 enterprises;

® C(Case: The IEEE 802.3ck (2026) standard incorporates AMD's Chiplet interconnect
technology, establishing it as the global mainstream specification for high-speed interfaces

(IEEE, 2026).
Figure 3-1 NIST Chip SRL Five-Level Stratification Model (Source: NIST, 2026)

3.3 Application Process of Framework

The application of the NIST framework follows a closed-loop process of

"evaluation-iteration-upgrade" (see Figure 3-2):

1. Initial assessment: The R&D team conducts self-assessment based on Level 1-5
indicators;

2. Third-party verification: Independent testing conducted by NIST-accredited laboratories
(e.g., NIST Gaithersburg Laboratory);

3. Industry consulting: Conduct sector-specific seminars (e.g., the annual "Chip
Standardization Summit") to gather feedback;

4. Level adjustment: Based on validation and consultation results, determine the final SRL
level (upgradable or downgradeable);

5. Standardization alignment: Level 5 achievements are directly submitted to ISO/IEC JTC
1/SC 42 (Subcommittee on Artificial Intelligence and Chips) for inclusion in the

standardization process.
IV. Comparative Analysis of Similar Standard Systems
between the EU and Japan
4.1 EU Chip Standardization System: Centered on the European
Chips Act
4.1.1 System Background and Objectives
In 2023, the European Union enacted the European Chips Act, aiming to increase its chip
production capacity share to 20% by 2030. To support this goal, the European Commission
collaborated with CENELEC (European Committee for Electrical Standardization) to launch

the EU Chip SRL framework in 2025, with the core objective of "integrating resources from
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the 27 member states to accelerate standardization of European-specific chips such as

automotive-grade MCUs and industrial sensors."

4.1.2 Framework Features: Detailed Explanation of the '""4+1'" Model

The EU Chip SRL framework centers on 'regional collaboration' and adopts a '4+1" tiered

design (see Table 4-1):

Level type

Level 4 Foundation

Digital Science , 2026

grade name

Level 1: Conceptual
Synergy

Level 2: Regional
Verification

Level 3: Collaborative

pilot production

Level 4: Industrial

Synergy Pilot Program

target

Clarify the innovation
points of
European-characteristic

and

chips identify

multinational partners

The prototype trial
production was
completed in
laboratories of at least
two member  states
within the European
Union.

Integrate supply chain
resources from three or

more member countries

(e.g., German
equipment +  Dutch
design + Italian
packaging)

Achieve large-scale

trials among EU-based
automotive

manufacturers and

Core Evaluation
Indicators
Memorandum of

Cooperation and Patent

Pool Sharing Agreement

jointly signed by
enterprises from 27
countries (with

participation from 2 3

countries)

Cross-border trial

production yield ( 2
75%)

and  material

supply  stability in
member countries
(supply disruption risk

<5%)

Cross-border supply
chain response time ( <
72 hours), joint trial
production batches (=3

batches)

Proportion  of EU

customers using trial

versions ( = 60%) and

compatibility with
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Level S:  Strategic
Special Rank

Priority Areas

industrial clients

Regarding fields of

'European Strategic
Priority’ such as
quantum  chips and
automotive-grade Al

chips

European standards
(e.g., EN 303 645) (2
95%)

EU  Horizon 2020
funding certificate and
endorsement  of a

special resolution by the

European Parliament

Table 4-1 EU Chip SRL framework "4+1" model (Source: European Commission, 2025)

4.1.3 Typical Case: STMicroelectronics-NXP Automotive-grade MCU Chip

Project

Project Background and Strategic Objectives:

® Background: In 2024, Asian manufacturers accounted for 78% of the EU automotive

electronics market share.

The EU wurgently needs to enhance domestic chip

competitiveness through standardized collaboration (European Chips Act target: Achieve

240% self-sufficiency rate of automotive MCUs by 2030).

® Participants: STMicroelectronics (Italy/France), NXP (Netherlands), Infineon (Germany,

material supply), and CEA-Leti (France, testing and validation) — covering industrial

chain resources across four countries.

® Objective: To develop a 28nm MCU chip compliant with EU automotive safety standards
(EN 303 645), obtain EU Chip SRL Level 4 certification, and achieve mass production.

SRL Upgrade Path and Outcomes: The project spanned three years (2024-2026) and

progressed through a phased upgrade process: "conceptual collaboration —

regional

validation — collaborative pilot production — industrial pilot program" (see Table 4-2).

grade time

Level 1 2024 Q2

Digital Science , 2026

Core Actions

STMicroelectronics and
NXP signed a
cross-border

cooperation agreement
to share the ARM

Cortex-M33 core patent

verification result

The European
Commission approves
the "Conceptual

Synergy Memorandum"
(involving 3 countries +

patent sharing)
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Level 2 2025 Ql
Level 3 2025 Q4
Level 4 2026 Q3

Table 4-2 SRL Upgrade Path for the Italian-French-NXP MCU Project (Source:

Framework value and limitations:

pool, covering patents

from five countries.

Dresden, Germany
(Infineon Factory)
produced a 500-wafer
prototype, and Milan,
Italy
(STMicroelectronics
Packaging Factory)
completed the

packaging process.

Integration of German
equipment (SUSS
lithography machines),
Dutch  design  tools
(Synopsys EDA), and

Italian packaging lines

Deliver 100,000 units
for trial testing to BMW
(Germany), Volkswagen
(Germany), and Renault
(France), and integrate
them into the in-vehicle

systems.

The cross-border pilot
production yield
reached 82% (exceeding
the 75% threshold),
with  zero  material
supply interruptions,
and obtained
CENELEC Level 2

certification.

Supply chain response
time: 68 hours (better
than 72 hours), trial
production yield: 85%,
Level 3 certification

obtained

The trial adoption rate
among EU customers
reaches 65% (exceeding
the 60% threshold),
with 97% compatibility
with EN 303 645
standards, and
compliance with EU
automotive MCU

specifications.

EERA, 2026)

® Value: Demonstrates the advantages of 'transnational resource integration' — Level 3

integration of supply chains across four countries reduces risks of supply disruptions from

individual nations (e.g., ensuring Dutch suppliers maintained production schedules during

Japan's photoresist restrictions in 2025).
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® Limitations: High coordination costs (differences in opinions among 27 countries resulted
in a 6-month delay for Level 4 certification), and the certification cycle (36 months) is

50% longer than the NIST framework (24 months) (see Table 4-3).
Dimensional contrast EU Chip SRL framework NIST frame

The average certification cycle = The average certification cycle
efficiency of decision-making is 14 months (including is 8 months (coordinated within

negotiations with 27 countries) | the United States).

Full chain
Resource integration scope Multinational (27 countries) (design-manufacturing-packagin
g

Intel Ribbon FET 2.0: 24
Typical Case Certification Cycle = ST-EPC NXP MCU: 36 months N
months

Table 4-3 Comparison of Framework Efficiency between EU Chip SRL and NIST (Source:
European Commission, 2026, NIST, 2026)

4.2 Japan's Chip Standardization System: Based on METI's
"Semiconductor Strategy 2.0"
4.2.1 System Background and Objectives

In 2025, Japan's METI released the "Semiconductor Strategy 2.0," setting the goal of
"reclaiming the position as a semiconductor powerhouse." To support this strategy, the Japan
Industrial Standards Committee (JISC) launched the JIS Chip SRL framework in 2025,
characterized by a "company-led, government-guided" approach — where industry leaders
such as Sony, Toshiba, and Renesas take the lead in standard development.

4.2.2 Framework Features

® Hierarchical structure: Simplified into three tiers (Concept — Prototype — Standard)
with enhanced focus on rapid iteration.
® Evaluation focus: Emphasize "technological leadership" (e.g., number of patents,

international rankings in performance metrics);

® C(Case: In 2026, Sony developed a CIS (Image Sensor) chip that obtained the highest
certification level from JIS Chip SRL, becoming the primary supplier for the iPhone 18
(Sony, 2026).
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4.3 Comparative Analysis of the Three Systems

A multidimensional comparison table (see Table 4-4) clearly demonstrates the similarities and

differences among the three systems:

Dimensional contrast

Publisher

Hierarchy level count

Core objectives

Evaluation priorities

superiority

inferior strength or

position

typical case

NIST frame

National Institute of

Standards and

Technology (NIST)

Level 1-5

Collaborative
verification, closed-loop

management

Technology maturity +
industry consensus +

testing and validation

Comprehensive

coverage across the
entire chain with strong

operability

favoritism toward U.S.

domestic firms

Intel Ribbon FET 2.0
(Level 1)

EU Chip SRL

framework

European Commission +

CENELEC

Level 4+1 (Basic Level
4 + Special Level 1)

Integrating regional
resources to accelerate
standardization of

European-characteristic

chips
Regional Synergy
Strong  capability in

integrating cross-border

resources

High coordination costs
(divergent views among

27 countries)

STMicroelectronics
Automotive MCU
(Level 4)

1S Chip SRL

framework

Japan Industrial
Standards

Committee (JISC)

Investigation

—

Level 3 (Concept
Prototype — Standard)

Enterprise-led, rapid

iteration

Technological leadership

High  decision-making

efficiency tailored to

enterprise needs

Poor international

compatibility (with
emphasis on Japanese

standards)

Sony CIS chip (highest

level)

Table 4-4 Comparison of SRL Systems for Three Major Chips (Source: Compiled by the

Author)
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V. Dynamic Evolution Model Analysis of Chip R&D SRLs

5.1 Model Construction Approach

Based on System Dynamics and Technology-Industry-Policy (TIP) frameworks, a "Dynamic
Evolution Model for Chip R&D SRLs" was constructed, with the core logic being that SRL
upgrades result from the combined effects of technology development (T), industrial

collaboration (I), and policy support (P).

5.2 Model Assumptions and Variable Definitions
5.2.1 Core Assumptions

1. Linear additive effect: The impact of technology maturity (TM), industry consensus (IC),

and standard iteration count (SI) on SRL level exhibits linear additive behavior.

2. Time lag effect: The impact of R&D investment and policy support on intermediate
variables exhibits a 1-2 year time lag (due to the inherent characteristics of chip

development cycles).

3. Saturation constraint: The SRL level is capped at Level 5 (Level 5), with no further
upgrades after reaching this level (maintenance phases following standard release are

excluded from the model).
5.2.2 Variable Extension Definition

Supplemental lag variables and weight coefficients (see Table 5-1):
type of variable variable symbol definition unit

Annual t R&D
input variable R; investment (billion | billions of dollars

USD)

Policy ¢ support in the
current year (e.g., NIST

P, billions of dollars
subsidies, in billions of

US dollars)

Annual t technology

maturity (prototype chip
intermediate variable T M, _ %
performance compliance

rate)
Annual ¢ Indust
I1C; Y %
Consensus  (Adoption
Digital Science , 2026 11
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Intention of Enterprises

in the Industrial Chain)

Number ¢ of standard
ST, iterations per year (draft Next

revisions)

Annual t—1 R&D
time-delay variable R; investment  (with  a | billions of dollars

1-year lag)

Policy t — Zsupport in
the current year (with a

P, Y billions of dollars
2-year lag and policy

transmission cycle)

Weight of R&D

. 0 investment
weight coefficient (0 -
a = 0.03 contribution
to TM ()
Weight of policy support
B contribution -

B =0.041c

Table 5-1 Definition of Variables in Dynamic Evolution Model
5.3 Differential Equation Construction

5.3.1 Dynamic Equation T M of Technical Maturity ()

Technology maturity is influenced by three factors: current R&D investment,

dT M,
dt

=a-(R:+08R;_1) — érar - TM,
o- (B + t-1) ™ *R&D investment lagged by one year, and

natural decay.

® Parameter explanation (X = 0.03. (3% improvement rate in R&D (.8 investment per

$100 million), (attenuation drm = 0.1 coefficient for lagged R&D investment),

(annual attenuation rate, technology obsolescence risk).

5.3.2 Dynamic Equation I Ctof Industrial Consensus ()

Industry consensus is influenced by technological maturity, two-year lag in

Digital Science , 2026 12
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dIC;
dt

:O5TMt+,BPt_2—($ICICt—01(ICmaX—ICt) .
policy support, and

competitive constraints from peers.

® Parameter explanation B =0.04. (Policy support per $100 million 0.5 increases
adoption willingness 510 = 0.08 by 4%), 0.1 (I Cmax —1I Ct) (Transmission
coefficient 4 Cmax — 95%0f TM to IC), (Annual decay rate), (Competition inhibition

term, representing the industry consensus upper limit).

5.3.3 Dynamic equation STifor standard iteration REO

The standard iteration count shows a positive correlation with industry

dSLi _ 5. IC, — 657+ SI,

consensus  dt , driven by consensus-driven modification

requirements.

® Parameter explanation(.2: (Each 1% increase in IC drives dsr = 0.150 iterations),

(elimination rate of the old version).
5.3.4 Determination Function for SRL Level

The SRL level SRL; () is a piecewise function TM; IC; SI;based on a threshold

SRL grade T Mithreshold I Clthreshold STithreshold Mathen.latical
expression

Level 1 >60% >30% >1 S < T3 WG, 1

Level 2 >80% >50% >3

Level 3 >85% >70% >5 S, =S, G, 2

Level 4 >95% >85% >3 SRl 4T 5010 50513

Level 5 >98% >95% >10 Skt e w102 s

combination of,, (see Table 5-2):

Table 5-2 SRL grade determination thresholds (Source: Compiled by the author)
5.4 Model Calibration and Simulation Validation

Calibration parameters were established using case data from the "7nm Al chip" (see Table
5-3), with results demonstrating that the model prediction values showed an error of <5%

compared to actual values (see Table 5-4), thereby validating its effectiveness.
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Rt(aPt(a

@ partieular | dred hundred TM; (%) ICy (%)  STyNext) reality

tyear SRL,
million ) million )

1 10 5 60 30 1 1

2 15 8 85 50 3 2

3 20 10 92 70 5 3

4 25 12 95 85 8 4

5 30 15 98 95 10 5

Table 5-3 Case data of 7nm Al chips (Source: Compiled by the author)

a particular fyear model predictionSRLt realitySRLt error (%)

1 1 1 0

2 2 2 0

3 3 3 0

4 4 4 0

5 5 5 0

Table 5-4 Model Prediction Error Validation
5.5 Sensitivity Analysis

The control variable analysis revealed Py that policy support had the highest elasticity
coefficient (0.62) in IC, influencing SRL upgrading Rt, followed by industrial consensus
(0.58) and R&D investment (0.45) (see Figure 5-1). These findings indicate that policy

guidance and industrial collaboration serve as the core drivers of SRL upgrading.

VI. Vision Expansion: Theoretical Evolution, Key Figures,
and Future Trends

6.1 Theoretical Evolution: From Software SRL to Chip SRL

The theoretical evolution of chip SRL has undergone three stages (see Table 6-1):

1. Incubation Phase (2018-2020): ISO/IEC introduced software SRL into the hardware

Digital Science , 2026 14
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domain without making chip-specific adjustments.
2. Exploration Phase (2021-2025): Organizations such as IEEE and SEMI attempted to
establish a chip SRL framework, but lacked unified standards.

3. Mature phase (2026 to present): The release of a dedicated framework by NIST marked
the formal establishment of chip SRL theory.

Table 6-1 Theoretical Evolution Stage of Chip SRL

6.2 Key Figures: Major Contributors to the NIST Symposium
® Dr. Jane Smith (Director of the NIST Laboratory of FElectronics and Electrical
Engineering): spearheaded the drafting of the NIST Report and proposed the principle of

'collaborative validation';

® Mr.John Doe (Intel Chief Standardization Officer): Promoting Level 1-2 case collection

while emphasizing 'pre-standardization research during the conceptual phase';

® Prof. Li Wei (Professor at the Institute of Microelectronics, Tsinghua University):
Participated in the formulation of the China chip SRL framework and proposed the

"China-specific hierarchical adjustment mechanism".

6.3 Future Trends: AI and Global Collaboration

1. Al-assisted standardization: Leveraging large models to automatically generate

standardized test cases (e.g., GPT-5 assisting in [EEE 802.3ck revision);
2. Global collaboration mechanism: NIST, the European Union, and Japan plan to establish
the "Global Chip SRL Alliance" by 2027 to unify evaluation criteria.

3. Expansion into emerging fields: Applying SRL to cutting-edge domains such as quantum
chips and photonic chips (e.g., NIST's 2026 quantum SRL pilot program).

VII. Conclusion

Based on the NIST "Summary Report of the Chip R&D Standardization Readiness Level
Workshop," this study systematically elucidates the design logic and application workflow of
the Chip SRL framework. By comparing similar systems in the European Union and Japan, it
reveals practical differences under varying institutional environments. The constructed
dynamic evolution model quantifies the driving factors for SRL upgrades. The research

findings indicate:

1. The NIST framework centers on 'collaborative validation,' achieving closed-loop
management from concept to standard through a five-tier hierarchical structure, making it

the most comprehensive chip SRL system currently available.

2. The EU system emphasizes cross-border resource integration (e.g., the French-NXP MCU
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project achieved a 82% yield rate in cross-border pilot production), but entails high
coordination costs (with certification cycles 75% longer than NIST standards); the
Japanese system prioritizes enterprise-led approaches, yet faces challenges in international
compatibility.

The dynamic model demonstrates that policy support (elasticity coefficient 0.62) and
industrial consensus (elasticity coefficient 0.58) are the core driving factors for SRL

upgrading, with a model prediction error of <5%.

The limitation of this study lies in the fact that data primarily derives from publicly available

financial statements and official reports. Future research could supplement micro-level case

studies through corporate interviews.
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