	Variable
	Measurement Indicator
	Minimum
	Maximum
	Mean
	Standard Deviation
	Calibration method
	Source

	Corporate Potential Ranking
	Collected according to ranking tiers:
Top 20 most potential enterprises = 1; Top 50 most potential enterprises = 2; Top 100 most potential enterprises = 3; Top 250 most potential enterprises = 4
	1
	4
	-
	-
	Assign fuzzy membership degrees of 0.95, 0.825, 0.625 and 0.25 to categories 1 to 4 respectively
	2024 Hurun China Metaverse Potential Enterprises List

	Proportion of female directors
	Ratio of female directors to total directors(%)
	0
	0.444
	0.141
	0.108
	Take the 25th, 50th and 75th percentiles of the proportion of female directors as three anchors, namely: Anchor 1 = 0.0702; Anchor 2 = 0.125; Anchor 3 = 0.2222
	2023Annual Corporate Financial Reports

	Proportion of independent directors
	Ratio of independent directors to total directors (%)
	0.3
	0.571
	0.396
	0.064
	
	

	Proportion of charitable donations
	Ratio of charitable donations to operating revenue (%)
	0
	0.136
	0.004
	0.017
	Take the 25th, 50th and 75th percentiles of the proportion of independent directors as three anchors, namely: Anchor 1 = 0.3333; Anchor 2 = 0.4; Anchor 3 = 0.43145
	2023Annual Corporate Financial Reports and ESG Reports

	Intensity of R&D investment
	Ratio of R&D expenditure to operating revenue (%)
	0.0017
	0.781
	0.093
	0.107
	Take the 25th, 50th and 75th percentiles of the charitable donation ratio as three anchors, namely: Anchor 1 = 0; Anchor 2 = 0.0002; Anchor 3 = 0.0005
	2023Annual Corporate Financial Reports

	Green patent beholding
	Quantity (units)
	0
	1005
	63.375
	146.424
	Take the 25th, 50th and 75th percentiles of R&D investment intensity as three anchors, namely: Anchor 1 = 0.0362; Anchor 2 = 0.05665; Anchor 3 = 0.11945
	National Intellectual Property Administration of China

	Employee compensation ratio
	Ratio of total employee compensation to operating revenue (%)
	0.0023
	0.896
	0.198
	0.172
	Take the 25th, 50th and 75th percentiles of green patents as three anchors, namely: Anchor 1 = 1; Anchor 2 = 11; Anchor 3 = 51.25
	2023Annual Corporate Financial Reports


Coding scheme supplement:
For each variable in this study, descriptive statistics (Minimum, Maximum, Mean, Standard Deviation) correspond to raw uncalibrated values before fsQCA transformation.

1. Corporate Potential Ranking: Ordinal variable. Values 1, 2, 3, 4 represent Top-20, Top-50, Top-100, Top-250 most-potential enterprises respectively. Fuzzy-membership degrees are further assigned to these four ordinal categories.
2.Continuous ratio-type variables (Proportion of female directors, Proportion of independent directors, Proportion of charitable donations, Intensity of R&D investment, Employee compensation ratio): Values represent proportional ratios. For example, 0.141 indicates 14.1 %.
3.Green patent beholding: Count variable, unit: number of green patents.

Missing-value treatment:
Observations containing missing values on core variables used for fsQCA analysis are directly dropped from the analytical sample. No imputation technique is adopted for missing entries. Only complete cases are retained for subsequent fuzzy-set calibration and configurational analysis.

Variable transformation (fsQCA calibration procedure):
Original raw indicators were transformed into fuzzy-set membership scores ranging from 0 to 1 using the direct calibration function built‑in fsQCA 3.0 software. The S-shaped logistic transformation function was applied:

[bookmark: _GoBack]Where i denotes the raw-value anchor for full membership, c is the crossover-point anchor (membership = 0.5), and e is the anchor for full non‑membership; coefficient k is algorithmically determined by fsQCA based on the three qualitative anchors.

Boundary rules:
[image: 602cdc86-55da-4b34-8f30-f845dfdaf7bc]
Three qualitative anchors (full membership, crossover point, full non-membership) for each variable are reported in the Calibration method column of the above variable table. The resulting 0-1 membership‑score variables were used for subsequent necessity analysis and truth‑table construction. Cases generating a membership score exactly equal to 0.5 were adjusted to 0.501 to avoid computational issues during fsQCA analysis.
 Note: The anchors listed in the table are thresholds on the original raw-variable scale, rather than fuzzy-set membership scores.
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- u(x) = 1 for observations with raw values > full-membership anchor i;

- () = 0 for observations with raw values < full-non-membership anchor e.




