
Appendix A Supplementary Measurement, Alternative Estimation, and Provincial Index Results
This appendix reports the indicator systems, alternative PCA measurements, supplementary estimates and robustness checks, and province-level index scores used in the study. The sample covers 30 provincial-level regions in China from 2011 to 2023; Tibet, Hong Kong, Macao, and Taiwan are excluded because continuous and comparable data are unavailable. Data are drawn from the National Bureau of Statistics and the China High-Tech Industry, Science and Technology, Industrial Economics, and Electronic Information Industry statistical yearbooks; missing observations are imputed using relevant growth rates. The entropy weight method is the primary measurement approach and PCA is the alternative. In this study, Modern denotes urban-rural modernization, while De refers to digital economy development and Urd represents urban-rural integration. The control variables include government intervention (GID), economic development (ECO), social consumption (SCL), and industrial structure upgrading (ISS). In addition, IV refers to the instrumental variable. Regarding the estimation methods, OLS denotes ordinary least squares, 2SLS refers to two-stage least squares, and SDM represents the Spatial Durbin Model.
Appendix A1. Measurement of Urban-Rural Modernization
Urban-rural modernization (Modern) is measured across five dimensions: urban agglomeration, basic public facilities, urban transportation and services, urban and rural income levels, and the urban-rural income gap. The entropy weight method assigns objective weights according to indicator variation. The Theil index is treated as a negative indicator during normalization, whereas all other indicators are positively oriented.
The eight indicator weights sum to one. Public bus and tram passenger volume receives the largest individual weight (0.2081), followed by urban residents' per capita disposable income (0.1871), rural residents' per capita disposable income (0.1733), and the number of taxis (0.1733). A larger composite value therefore represents a higher level of urban-rural modernization after the negative orientation of the Theil index has been accounted for.
Table A1. Indicator System for the Level of Urban-Rural Modernization Development
	Goal Layer
	Primary Indicator
	Secondary Indicator
	Unit
	Weight

	Urban-Rural Modernization Development Level
	Urban Agglomeration Ability
	Urbanization Rate
	%
	0.0965

	
	Construction of Basic Public Facilities
	County-level Gas Penetration Rate
	%
	0.0266

	
	Urban Public Transportation and Service Level
	Per Capita Urban Road Area
	Square Meters
	0.0823

	
	
	Public Bus and Tram Passenger Volume
	Ten Thousand Person-Trips
	0.2081

	
	
	Number of Taxis
	Units
	0.1733

	
	Income Level of Urban and Rural Populations
	Urban Residents' Per Capita Disposable Income
	Yuan
	0.1871

	
	
	Rural Residents' Per Capita Disposable Income
	Yuan
	0.1733

	
	Income Gap Between Urban and Rural Populations
	Theil Index of Urban and Rural Residents' Income
	%
	0.0528


Appendix A2. Alternative Measurement of Urban-Rural Modernization Using PCA
As an alternative to entropy weighting, PCA is applied to the same urban-rural modernization indicators. Table A2 reports standardized relative scores: positive values indicate above-average positioning along the retained principal components, whereas negative values indicate below-average positioning relative to the sample centroid. The PCA scores show an overall upward trajectory, with eastern regions generally above many central and western provinces despite short-term fluctuations.
Table A2. Levels of Urban-Rural Modernization Development in China using PCA Method (2011-2023)
	
	2011
	2012
	2013
	2014
	2015
	2016
	2017
	2018
	2019
	2020
	2021
	2022
	2023

	Beijing
	2.164
	2.303
	2.362
	2.471
	2.453
	2.494
	2.559
	2.701
	2.875
	2.730
	3.088
	2.908
	3.098

	Tianjin
	0.528
	0.671
	0.833
	0.962
	1.064
	1.148
	1.228
	1.245
	1.351
	1.315
	1.455
	1.471
	1.559

	Hebei
	-0.582
	-0.441
	-0.353
	-0.370
	-0.097
	0.047
	0.156
	0.301
	0.437
	0.372
	0.868
	0.858
	1.002

	Shanxi
	-1.346
	-1.194
	-0.870
	-0.870
	-0.708
	-0.598
	-0.482
	-0.355
	-0.252
	-0.135
	0.192
	0.173
	0.327

	Inner Mongolia
	-1.479
	-1.247
	-0.929
	-0.634
	-0.447
	-0.199
	-0.153
	-0.092
	0.103
	0.203
	0.873
	0.923
	1.068

	Liaoning
	0.771
	0.908
	1.029
	1.152
	1.176
	1.275
	1.428
	1.497
	1.639
	1.528
	1.821
	1.704
	1.839

	Jilin
	-0.632
	-0.443
	-0.264
	-0.119
	-0.053
	0.043
	0.129
	0.181
	0.229
	0.264
	0.710
	0.717
	0.898

	Heilongjiang
	-0.579
	-0.412
	-0.191
	0.013
	0.112
	0.152
	0.263
	0.419
	0.534
	0.459
	1.234
	1.247
	1.390

	Shanghai
	1.668
	1.782
	1.880
	1.980
	2.030
	2.116
	2.204
	2.259
	2.395
	2.302
	2.495
	2.291
	2.611

	Jiangsu
	0.598
	0.789
	0.998
	1.205
	1.373
	1.482
	1.639
	1.750
	1.830
	1.635
	1.955
	1.791
	1.928

	Zhejiang
	0.461
	0.615
	0.805
	1.017
	1.203
	1.337
	1.509
	1.688
	1.780
	1.700
	2.066
	2.104
	2.227

	Anhui
	-1.139
	-0.917
	-0.701
	-0.515
	-0.392
	-0.287
	-0.172
	-0.069
	0.073
	0.106
	0.617
	0.644
	0.785

	Fujian
	-0.576
	-0.423
	-0.247
	-0.103
	0.019
	0.081
	0.196
	0.328
	0.477
	0.469
	0.759
	0.838
	0.972

	Jiangxi
	-1.503
	-1.368
	-1.191
	-1.059
	-0.940
	-0.847
	-0.634
	-0.516
	-0.338
	-0.312
	-0.004
	0.040
	0.189

	Shandong
	0.165
	0.321
	0.505
	0.641
	0.768
	0.908
	1.046
	1.048
	1.264
	1.020
	1.492
	1.414
	1.593

	Henan
	-1.578
	-1.360
	-1.060
	-0.874
	-0.686
	-0.471
	-0.173
	0.067
	0.231
	0.194
	0.631
	0.595
	0.839

	Hubei
	-0.592
	-0.346
	-0.202
	-0.070
	0.029
	0.177
	0.326
	0.433
	0.544
	0.303
	0.715
	0.794
	0.775

	Hunan
	-1.407
	-1.173
	-0.994
	-0.863
	-0.692
	-0.566
	-0.480
	-0.354
	-0.090
	-0.049
	0.365
	0.390
	0.529

	Guangdong
	1.041
	1.415
	1.659
	1.798
	1.917
	1.933
	1.904
	1.917
	2.045
	1.754
	1.900
	1.685
	1.807

	Guangxi
	-2.023
	-1.785
	-1.620
	-1.497
	-1.330
	-1.155
	-0.971
	-0.844
	-0.672
	-0.580
	-0.334
	-0.254
	-0.154

	Hainan
	-1.763
	-1.706
	-1.468
	-1.254
	-1.080
	-0.959
	-0.832
	-0.791
	-0.686
	-0.541
	-0.355
	-0.264
	-0.125

	Chongqing
	-1.282
	-1.132
	-0.872
	-0.607
	-0.393
	-0.207
	-0.055
	0.095
	0.260
	0.203
	0.563
	0.618
	0.792

	Sichuan
	-1.381
	-1.127
	-0.870
	-0.607
	-0.427
	-0.418
	-0.304
	-0.056
	0.160
	0.201
	0.646
	0.567
	0.795

	Guizhou
	-3.512
	-3.341
	-2.987
	-2.726
	-2.261
	-1.969
	-1.736
	-1.616
	-1.203
	-0.897
	-0.589
	-0.447
	-0.223

	Yunnan
	-3.099
	-3.205
	-2.848
	-2.531
	-2.350
	-2.145
	-2.144
	-1.958
	-1.772
	-1.688
	-1.342
	-1.531
	-1.195

	Shaanxi
	-1.599
	-1.343
	-1.219
	-1.004
	-0.892
	-0.784
	-0.688
	-0.447
	-0.188
	-0.193
	0.171
	0.177
	0.360

	Gansu
	-3.220
	-3.010
	-2.724
	-2.443
	-2.205
	-1.974
	-1.724
	-1.562
	-1.350
	-1.193
	-0.689
	-0.672
	-0.445

	Qinghai
	-2.407
	-2.229
	-2.353
	-2.056
	-2.084
	-1.890
	-1.499
	-1.326
	-1.192
	-1.084
	-0.809
	-0.735
	-0.492

	Ningxia
	-2.043
	-2.247
	-1.739
	-1.582
	-1.537
	-1.295
	-1.111
	-0.936
	-0.675
	-0.516
	-0.296
	-0.194
	-0.132

	Xinjiang
	-1.460
	-1.297
	-1.140
	-0.982
	-0.887
	-0.771
	-0.640
	-0.507
	-0.318
	-0.263
	0.238
	0.260
	0.450


Appendix A3. Alternative Measurement of Digital Economy Development Using PCA
Table A3 reports PCA-based digital economy scores using the three-dimensional framework in Table A6. The scores provide a robustness benchmark for the entropy-weighted index and are standardized relative measures rather than monetary values. Negative values arise from standardization and indicate below-average positioning rather than negative development. Scores generally rise over time, but eastern coastal provinces remain markedly ahead, indicating persistent regional heterogeneity.
Table A3. Levels of Digital Economy Development in China using PCA Method (2011-2023)
	
	2011
	2012
	2013
	2014
	2015
	2016
	2017
	2018
	2019
	2020
	2021
	2022
	2023

	Beijing
	-1.618 
	-1.401 
	-1.201 
	-0.950 
	-0.677 
	-0.433 
	-0.209 
	0.091 
	0.322 
	0.604 
	0.872 
	1.763 
	1.858 

	Tianjin
	-2.704 
	-2.573 
	-2.499 
	-2.454 
	-2.383 
	-2.311 
	-2.269 
	-2.152 
	-2.030 
	-1.890 
	-1.784 
	-1.714 
	-1.529 

	Hebei
	-0.946 
	-0.674 
	-0.412 
	-0.291 
	-0.058 
	0.360 
	0.735 
	1.176 
	1.681 
	2.094 
	2.030 
	2.729 
	3.371 

	Shanxi
	-2.175 
	-1.990 
	-1.841 
	-1.864 
	-1.714 
	-1.684 
	-1.458 
	-1.326 
	-1.133 
	-0.884 
	-0.551 
	-0.572 
	-0.198 

	Inner Mongolia
	-2.165 
	-2.084 
	-1.980 
	-1.874 
	-1.768 
	-1.652 
	-1.537 
	-1.427 
	-1.293 
	-1.189 
	-1.163 
	-0.991 
	-0.759 

	Liaoning
	-1.372 
	-1.205 
	-1.014 
	-0.912 
	-0.850 
	-0.813 
	-0.705 
	-0.562 
	-0.429 
	-0.274 
	-0.218 
	0.059 
	0.239 

	Jilin
	-2.422 
	-2.295 
	-2.221 
	-2.101 
	-2.061 
	-1.968 
	-1.865 
	-1.755 
	-1.289 
	-1.594 
	-1.597 
	-1.500 
	-1.322 

	Heilongjiang
	-2.007 
	-1.827 
	-1.701 
	-1.592 
	-1.499 
	-1.363 
	-1.159 
	-1.063 
	-0.910 
	-0.835 
	-0.868 
	-0.715 
	-0.599 

	Shanghai
	-1.603 
	-1.402 
	-1.257 
	-1.058 
	-0.852 
	-0.519 
	-0.009 
	-0.062 
	0.306 
	0.618 
	0.827 
	1.506 
	2.160 

	Jiangsu
	1.801 
	2.548 
	2.904 
	3.260 
	3.934 
	4.509 
	5.233 
	5.814 
	6.614 
	7.482 
	8.182 
	9.305 
	11.576 

	Zhejiang
	-0.302 
	0.156 
	0.565 
	0.693 
	1.417 
	1.565 
	2.474 
	3.308 
	3.981 
	4.400 
	4.709 
	6.051 
	8.326 

	Anhui
	-1.469 
	-1.288 
	-1.093 
	-0.961 
	-0.525 
	-0.227 
	0.237 
	0.754 
	1.266 
	1.694 
	1.985 
	2.474 
	3.656 

	Fujian
	-1.687 
	-1.385 
	-1.162 
	-1.001 
	-0.687 
	-0.405 
	-0.057 
	0.351 
	0.655 
	0.728 
	0.983 
	1.495 
	2.049 

	Jiangxi
	-2.111 
	-1.955 
	-1.778 
	-1.612 
	-1.338 
	-1.115 
	-0.787 
	-0.513 
	-0.124 
	0.238 
	0.377 
	0.652 
	1.395 

	Shandong
	0.526 
	0.991 
	1.473 
	1.694 
	2.323 
	2.760 
	3.338 
	3.815 
	4.482 
	4.923 
	5.471 
	6.433 
	8.920 

	Henan
	-0.540 
	-0.226 
	0.148 
	0.369 
	0.775 
	1.243 
	1.770 
	2.444 
	3.004 
	3.598 
	3.794 
	4.450 
	4.990 

	Hubei
	-1.311 
	-0.976 
	-0.793 
	-0.558 
	-0.184 
	0.147 
	0.540 
	0.945 
	1.396 
	1.648 
	2.059 
	2.691 
	3.506 

	Hunan
	-1.124 
	-0.821 
	-0.543 
	-0.568 
	-0.281 
	-0.051 
	0.364 
	0.662 
	1.191 
	1.594 
	1.681 
	2.254 
	3.146 

	Guangdong
	1.943 
	2.725 
	3.685 
	3.922 
	5.096 
	6.083 
	7.139 
	8.799 
	10.403 
	11.455 
	11.944 
	13.523 
	16.278 

	Guangxi
	-1.987 
	-1.781 
	-1.654 
	-1.552 
	-1.306 
	-1.092 
	-0.811 
	-0.425 
	0.104 
	0.451 
	0.451 
	0.788 
	1.131 

	Hainan
	-3.212 
	-3.163 
	-3.111 
	-3.092 
	-3.026 
	-2.968 
	-2.920 
	-2.860 
	-2.758 
	-2.684 
	-2.642 
	-2.526 
	-2.443 

	Chongqing
	-2.444 
	-2.268 
	-2.107 
	-1.998 
	-1.812 
	-1.588 
	-1.350 
	-1.160 
	-0.842 
	-0.611 
	-0.494 
	-0.177 
	0.254 

	Sichuan
	-0.576 
	-0.269 
	0.102 
	0.398 
	0.889 
	1.335 
	1.950 
	2.585 
	3.600 
	4.283 
	4.455 
	4.724 
	5.076 

	Guizhou
	-2.498 
	-2.311 
	-2.194 
	-2.027 
	-1.802 
	-1.618 
	-1.374 
	-1.100 
	-0.801 
	-0.569 
	-0.534 
	-0.352 
	-0.184 

	Yunnan
	-2.162 
	-1.976 
	-1.799 
	-1.708 
	-1.495 
	-1.286 
	-1.032 
	-0.649 
	-0.255 
	0.146 
	0.052 
	0.295 
	0.531 

	Shaanxi
	-1.897 
	-1.694 
	-1.547 
	-1.421 
	-1.229 
	-0.978 
	-0.760 
	-0.500 
	-0.187 
	0.122 
	0.250 
	0.484 
	0.899 

	Gansu
	-2.707 
	-2.543 
	-2.460 
	-2.404 
	-2.276 
	-2.183 
	-2.031 
	-1.871 
	-1.668 
	-1.517 
	-1.511 
	-1.168 
	-1.130 

	Qinghai
	-3.212 
	-3.144 
	-3.135 
	-3.078 
	-3.038 
	-3.006 
	-2.972 
	-2.933 
	-2.885 
	-2.832 
	-2.892 
	-2.793 
	-2.793 

	Ningxia
	-3.251 
	-3.249 
	-3.217 
	-3.151 
	-3.154 
	-3.115 
	-3.045 
	-2.957 
	-2.935 
	-2.889 
	-2.870 
	-2.836 
	-2.757 

	Xinjiang
	-2.525 
	-2.405 
	-2.298 
	-2.226 
	-2.067 
	-2.000 
	-1.846 
	-1.648 
	-1.407 
	-1.266 
	-1.186 
	-0.968 
	-0.776 


Appendix A4. Parameter Estimates Based on PCA-Derived Indices
Table A4 re-estimates the relationship between digital economy development and urban-rural modernization using the PCA-derived indices. OLS provides the average association without explicitly correcting for endogeneity or spatial dependence. The 2SLS specification addresses endogeneity using a panel-compatible instrument constructed by interacting historical telecommunications conditions in 1984 with time-varying national information-service revenue. The SDM additionally incorporates spatial dependence. All specifications include provincial and time fixed effects and the controls defined in Table A7.
 The coefficient of De is positive and statistically significant in OLS (0.0689, p < 0.01) and in the second-stage 2SLS regression (0.0594, p < 0.01). When spatial dependence is introduced, the SDM coefficient is negative and statistically significant (-0.0659, p < 0.01). This pattern is consistent with the main analysis: the positive average association is robust to alternative index construction, while accounting for spatial interdependence changes the estimated local relationship.
Table A4. Results of Parameter Estimation using PCA Method
	Variables
	OLS
	2SLS
	SDM

	
	
	1st stage
	2nd stage
	

	De
	0.0689***
	-0.0030**
	0.0594***
	-0.0659***

	
	(0.0157)
	(0.002)
	(0.016)
	(0.0108)

	GID
	-2.6811***
	0.2092***
	-2.1481***
	-0.7373*

	
	(0.4247)
	(0.041)
	(0.442)
	(0.4075)

	ECO
	<0.0001***
	<0.0001***
	<0.0001***
	>-0.0001***

	
	(<0.0001)
	(<0.0001)
	(<0.0001)
	(<0.0001)

	SCL
	0.4821
	0.2785***
	1.2330**
	1.1922***

	
	(0.5752)
	(0.055)
	(0.605)
	(0.2253)

	ISS
	2.1728***
	
	-0.7144***
	-2.0275***

	
	(0.5065)
	
	(0.115)
	(0.3841)

	IV
	
	>-0.0001***
	
	

	
	
	(<0.0001)
	
	

	rho
	
	
	
	-0.1215*

	
	
	
	
	(0.0703)

	sigma2_e
	
	
	
	0.0198***

	
	
	
	
	(0.0014)

	Observations
	390
	390
	390
	390

	R-squared
	0.730
	0.713
	0.707
	0.283

	Time fixed
	YES
	YES
	YES
	YES

	Space Fixed
	YES
	YES
	YES
	YES


Note: De denotes digital economy development; IV denotes the instrumental variable; rho is the spatial autoregressive coefficient; and sigma2_e is the residual variance. Values in parentheses are standard errors. *, **, and *** denote statistical significance at the 10%, 5%, and 1% levels, respectively.
Appendix A5. Supplementary Robustness Tests
Table A5 reports two supplementary checks. First, the dependent variable Modern is replaced with the closely related urban-rural integration index (Urd). Second, the binary contiguity matrix used in the spatial analysis is replaced with a spatial economic-geography weight matrix. Both specifications retain the control variables and provincial and time fixed effects. After replacing Modern with Urd, the coefficient of De remains positive and statistically significant (0.1343, p < 0.01). After replacing the contiguity matrix with the spatial economic-geography matrix, the coefficient of De remains negative and statistically significant (-0.0483, p < 0.01). The results therefore are not driven solely by the choice of dependent variable or the baseline spatial weight matrix.
Table A5. Robustness Test Results
	Variables
	(1) Substituting the dependent variable
	(2) Replacing the spatial weight matrix

	De
	0.1343***
	-0.0483***

	
	(0.0168)
	(0.0093)

	GID
	-1.1304**
	-0.5764

	
	(0.4562)
	(0.3998)

	ECO
	<0.0001***
	>-0.0001***

	
	(<0.0001)
	(<0.0001)

	SCL
	0.6073
	1.6557***

	
	(0.6178)
	(0.1753)

	ISS
	-2.0889***
	-2.5699***

	
	(0.5441)
	(0.3728)

	Observations
	390
	390

	R-squared
	0.576
	0.446

	Time fixed
	YES
	YES

	Space Fixed
	YES
	YES


Note: Values in parentheses are standard errors. *, **, and *** denote statistical significance at the 10%, 5%, and 1% levels, respectively.
Appendix A6. Measurement of Digital Economy Development
Digital economy development (De) is measured through three complementary dimensions: industrial digitization, digital industrialization, and the digital economy development environment. Industrial digitization captures the integration of digital technologies into industry, agriculture, and the tertiary sector. Digital industrialization captures digital infrastructure and the ICT industry. The development environment captures digital talent and innovation capacity. The framework contains 22 positively oriented indicators and is aligned with official Chinese statistical classifications and digital-economy policy documents. Entropy weights are used to aggregate the indicators into the composite index.
[bookmark: _GoBack]The 22 weights sum to one and combine hard indicators of infrastructure and industrial activity with softer indicators of talent and innovation. Revenue generated from new products by major industrial enterprises (0.1745) and full-time-equivalent R&D staff in major industrial enterprises (0.1711) receive the largest individual weights, while the remaining indicators ensure coverage of agriculture, services, communications infrastructure, software, education, patents, and public science and technology support.
Table A6. Indicator System for the Level of Digital Economy Development
	Goal Layer
	Primary Indicator
	Secondary Indicator
	Tertiary Indicator
	Unit
	Weight

	Digital Economy Development Level
	Industrial Digitization
	Industry
	Industrial changed value
	Hundred Million Yuan
	0.0249 

	
	
	
	Expenditure on Technological Transformation
	Ten Thousand Yuan
	0.0261 

	
	
	
	Revenue Generated from New Products by Major Industrial Enterprises
	Ten Thousand Yuan
	0.1745 

	
	
	
	Full-Time Equivalent Research and Development (R&D) Staff in Major Industrial Enterprises
	Person-Years
	0.1711 

	
	
	Agriculture
	Changed value in Agriculture, Forestry, Animal Husbandry, and Fishery
	Hundred Million Yuan
	0.0195 

	
	
	
	Rural Broadband Subscribers
	Ten Thousand Households
	0.0310 

	
	
	Tertiary Industry
	Changed value of Tertiary Industry
	Hundred Million Yuan
	0.0240 

	
	
	
	Premium Income of Original Insurance
	Hundred Million Yuan
	0.0226 

	
	
	
	Revenue from Express Delivery Services
	Ten Thousand Yuan
	0.0594 

	
	Digital Industrialization
	Infrastructure
	Internet Broadband Access Ports
	Ten Thousand
	0.0205 

	
	
	
	Postal Service Outlets
	Locations
	0.0227 

	
	
	
	Mobile Phone Subscribers at Year-End
	Ten Thousand Households
	0.0177 

	
	
	
	Extent of Long-Distance Optical Fiber Cabling
	Ten Thousand Kilometers
	0.0143 

	
	
	ICT Industry
	Main Business Income of Computers
	Hundred Million Yuan
	0.0601 

	
	
	
	Volume of Telecommunications Services
	Hundred Million Yuan
	0.0388 

	
	
	
	Revenue from Software Services
	Ten Thousand Yuan
	0.0581 

	
	
	
	Employment in Urban Information Transmission, Software, and Information Technology Services Sectors
	Ten Thousand People
	0.0363 

	
	Digital Economy 
Development Environment
	Digital Talent
	Student Enrollment in Standard Higher Education Institutions
	Ten Thousand People
	0.0151 

	
	
	
	Local Government Investment in Education
	Hundred Million Yuan
	0.0169 

	
	
	Innovation Environment
	R&D Spending Within High-Technology Sectors
	Ten Thousand Yuan
	0.0681 

	
	
	
	Total Domestic Patent Grants
	Item
	0.0441 

	
	
	
	Government Funding for Science and Technology Initiatives
	Hundred Million Yuan
	0.0343 


Appendix A7. Control Variables
The empirical models include four provincial-level control variables that may influence urban-rural modernization: government intervention (GID), economic development (ECO), social consumption (SCL), and industrial structure upgrading (ISS). Table A7 reports their operational definitions. The ISS measure assigns progressively larger weights to the primary, secondary, and tertiary sectors, so a higher value represents a greater shift toward higher-order industrial activities. GID and SCL are scaled by provincial GDP to improve comparability across regions, ECO is represented by per capita GDP, and ISS is a weighted structural index based on the relative value added of the three sectors. These controls are included together with provincial and time fixed effects in the supplementary regressions.
Table A7. Control Variables
	Variables
	Measurement

	Degree of government intervention (GID)
	Fiscal expenditure /GDP

	Level of economic development (ECO)
	Per capita GDP

	Level of social consumption (SCL)
	Total retail sales of social consumption /GDP

	Industrial structure upgrading (ISS)
	1× (added value of the first industry /GDP) + 2× (added value of the second industry/ GDP) + 3× (added value of the tertiary industry/GDP)


Appendix A8. Province-Level Urban-Rural Modernization Scores Using the Entropy Weight Method
Table A8 reports the primary entropy-weighted urban-rural modernization scores for the 30 provincial-level regions over 2011-2023. The scores combine the eight indicators and weights in Table A1. Higher values indicate higher levels of modernization, reflecting stronger urban agglomeration and services, better infrastructure and income conditions, and a smaller urban-rural income disparity after directional normalization.
Urban-rural modernization shows an overall upward trend during the sample period, although temporary declines occur in some years. Pronounced regional differences remain: Beijing, Shanghai, Jiangsu, Zhejiang, Guangdong, and other eastern regions generally maintain higher levels, while provinces such as Yunnan, Qinghai, and Gansu remain comparatively lower. By 2023, most provincial-level regions record substantially higher scores than in 2011.
Table A8. Levels of Urban-Rural Modernization Development in China using Entropy Weight Method (2011-2023)
	
	2011
	2012
	2013
	2014
	2015
	2016
	2017
	2018
	2019
	2020
	2021
	2022
	2023

	Beijing
	0.5146 
	0.5435 
	0.5546 
	0.5714 
	0.5726 
	0.5817 
	0.5938 
	0.6171 
	0.6447 
	0.6252 
	0.6768 
	0.6579 
	0.6888 

	Tianjin
	0.3353 
	0.3557 
	0.3797 
	0.3916 
	0.4048 
	0.4162 
	0.4358 
	0.4217 
	0.4423 
	0.4443 
	0.4680 
	0.4730 
	0.4892 

	Hebei
	0.2707 
	0.2881 
	0.3031 
	0.3158 
	0.3304 
	0.3477 
	0.3608 
	0.3788 
	0.3951 
	0.3852 
	0.4438 
	0.4424 
	0.4572 

	Shanxi
	0.1859 
	0.2030 
	0.2396 
	0.2386 
	0.2521 
	0.2654 
	0.2805 
	0.2967 
	0.3156 
	0.3208 
	0.3631 
	0.3633 
	0.3770 

	Inner Mongolia
	0.2234 
	0.2486 
	0.2777 
	0.2998 
	0.3204 
	0.3500 
	0.3531 
	0.3608 
	0.3804 
	0.3818 
	0.4652 
	0.4673 
	0.4835 

	Liaoning
	0.4121 
	0.4275 
	0.4433 
	0.4609 
	0.4711 
	0.4761 
	0.4938 
	0.5056 
	0.5206 
	0.4997 
	0.5506 
	0.5341 
	0.5557 

	Jilin
	0.2635 
	0.2850 
	0.3018 
	0.3202 
	0.3287 
	0.3396 
	0.3486 
	0.3536 
	0.3655 
	0.3664 
	0.4144 
	0.4080 
	0.4312 

	Heilongjiang
	0.2915 
	0.3082 
	0.3306 
	0.3516 
	0.3624 
	0.3695 
	0.3801 
	0.3931 
	0.4005 
	0.3856 
	0.4782 
	0.4768 
	0.4935 

	Shanghai
	0.4381 
	0.4565 
	0.4721 
	0.4895 
	0.5024 
	0.5177 
	0.5343 
	0.5477 
	0.5713 
	0.5620 
	0.5937 
	0.5701 
	0.6163 

	Jiangsu
	0.4129 
	0.4386 
	0.4661 
	0.4935 
	0.5156 
	0.5326 
	0.5538 
	0.5677 
	0.5799 
	0.5521 
	0.5960 
	0.5748 
	0.5942 

	Zhejiang
	0.3764 
	0.3995 
	0.4232 
	0.4528 
	0.4760 
	0.4928 
	0.5151 
	0.5424 
	0.5584 
	0.5477 
	0.5962 
	0.6065 
	0.6308 

	Anhui
	0.2396 
	0.2620 
	0.2826 
	0.3020 
	0.3146 
	0.3282 
	0.3409 
	0.3558 
	0.3754 
	0.3755 
	0.4369 
	0.4422 
	0.4573 

	Fujian
	0.2507 
	0.2724 
	0.2889 
	0.3065 
	0.3233 
	0.3385 
	0.3615 
	0.3853 
	0.4071 
	0.3918 
	0.4361 
	0.4487 
	0.4692 

	Jiangxi
	0.1671 
	0.1856 
	0.2033 
	0.2196 
	0.2371 
	0.2477 
	0.2676 
	0.2863 
	0.3076 
	0.3092 
	0.3565 
	0.3678 
	0.3859 

	Shandong
	0.3854 
	0.4094 
	0.4316 
	0.4480 
	0.4619 
	0.4737 
	0.4921 
	0.4951 
	0.5238 
	0.4886 
	0.5508 
	0.5386 
	0.5605 

	Henan
	0.2266 
	0.2464 
	0.2659 
	0.2799 
	0.2938 
	0.3100 
	0.3298 
	0.3519 
	0.3692 
	0.3584 
	0.4115 
	0.4035 
	0.4316 

	Hubei
	0.2730 
	0.3024 
	0.3176 
	0.3363 
	0.3478 
	0.3602 
	0.3746 
	0.3904 
	0.4063 
	0.3718 
	0.4221 
	0.4205 
	0.4478 

	Hunan
	0.2187 
	0.2367 
	0.2543 
	0.2707 
	0.2881 
	0.2997 
	0.3057 
	0.3304 
	0.3540 
	0.3587 
	0.4109 
	0.4132 
	0.4288 

	Guangdong
	0.4714 
	0.5094 
	0.5306 
	0.5499 
	0.5616 
	0.5634 
	0.5630 
	0.5677 
	0.5813 
	0.5337 
	0.5654 
	0.5359 
	0.5514 

	Guangxi
	0.1508 
	0.1699 
	0.1866 
	0.2009 
	0.2143 
	0.2302 
	0.2450 
	0.2616 
	0.2858 
	0.2944 
	0.3241 
	0.3329 
	0.3439 

	Hainan
	0.1501 
	0.1648 
	0.1811 
	0.1949 
	0.2071 
	0.2232 
	0.2362 
	0.2436 
	0.2600 
	0.2680 
	0.3157 
	0.3190 
	0.3357 

	Chongqing
	0.1866 
	0.2036 
	0.2352 
	0.2620 
	0.2824 
	0.3008 
	0.3188 
	0.3351 
	0.3579 
	0.3531 
	0.3960 
	0.4017 
	0.4215 

	Sichuan
	0.2241 
	0.2540 
	0.2776 
	0.3031 
	0.3178 
	0.3197 
	0.3353 
	0.3578 
	0.3844 
	0.3807 
	0.4326 
	0.4288 
	0.4555 

	Guizhou
	0.0568 
	0.0774 
	0.1097 
	0.1316 
	0.1557 
	0.1847 
	0.2018 
	0.2207 
	0.2530 
	0.2950 
	0.3515 
	0.3698 
	0.3838 

	Yunnan
	0.1049 
	0.1194 
	0.1398 
	0.1722 
	0.1791 
	0.1994 
	0.1982 
	0.2197 
	0.2409 
	0.2458 
	0.2935 
	0.2900 
	0.3118 

	Shaanxi
	0.1964 
	0.2198 
	0.2315 
	0.2506 
	0.2639 
	0.2744 
	0.2907 
	0.3089 
	0.3336 
	0.3237 
	0.3689 
	0.3686 
	0.3895 

	Gansu
	0.0915 
	0.1072 
	0.1322 
	0.1532 
	0.1688 
	0.1876 
	0.2099 
	0.2302 
	0.2526 
	0.2605 
	0.3163 
	0.3140 
	0.3345 

	Qinghai
	0.0917 
	0.1060 
	0.1142 
	0.1306 
	0.1387 
	0.1556 
	0.1868 
	0.2086 
	0.2316 
	0.2432 
	0.2714 
	0.2782 
	0.2963 

	Ningxia
	0.1450 
	0.1518 
	0.1784 
	0.2069 
	0.2156 
	0.2323 
	0.2442 
	0.2604 
	0.2900 
	0.3036 
	0.3264 
	0.3419 
	0.3524 

	Xinjiang
	0.1801 
	0.2000 
	0.2224 
	0.2405 
	0.2590 
	0.2740 
	0.2922 
	0.3075 
	0.3350 
	0.3383 
	0.3858 
	0.3912 
	0.4158 


Appendix A9. Province-Level Digital Economy Scores Using the Entropy Weight Method
Table A9 reports the primary entropy-weighted digital economy scores obtained from the 22 indicators in Table A6. Higher values indicate stronger technological capacity, broader industrial application of digital technologies, more developed digital infrastructure and ICT industries, and a more supportive talent and innovation environment. Digital economy development improves markedly across the sample period, with most regions reaching their highest recorded values in 2023. Eastern coastal provinces, especially Guangdong, Jiangsu, Shandong, and Zhejiang, remain substantially ahead, while several central and western provinces continue to record lower levels. The results therefore indicate simultaneous nationwide progress and persistent spatial inequality in digital development.
Table A9. Levels of Digital Economy Development in China using Entropy Weight Method (2011-2023)
	
	2011
	2012
	2013
	2014
	2015
	2016
	2017
	2018
	2019
	2020
	2021
	2022
	2023

	Beijing
	0.0615 
	0.0682 
	0.0757 
	0.0844 
	0.0934 
	0.1015 
	0.1132 
	0.1269 
	0.1373 
	0.1530 
	0.1668 
	0.2142 
	0.2372 

	Tianjin
	0.0183 
	0.0222 
	0.0244 
	0.0256 
	0.0281 
	0.0296 
	0.0314 
	0.0356 
	0.0393 
	0.0445 
	0.0463 
	0.0511 
	0.0742 

	Hebei
	0.0534 
	0.0589 
	0.0666 
	0.0694 
	0.0741 
	0.0836 
	0.0930 
	0.1062 
	0.1210 
	0.1335 
	0.1275 
	0.1500 
	0.2213 

	Shanxi
	0.0269 
	0.0310 
	0.0342 
	0.0332 
	0.0361 
	0.0361 
	0.0421 
	0.0462 
	0.0520 
	0.0591 
	0.0636 
	0.0645 
	0.0889 

	Inner Mongolia
	0.0260 
	0.0273 
	0.0301 
	0.0319 
	0.0341 
	0.0360 
	0.0387 
	0.0422 
	0.0459 
	0.0491 
	0.0475 
	0.0525 
	0.0706 

	Liaoning
	0.0496 
	0.0532 
	0.0595 
	0.0628 
	0.0631 
	0.0615 
	0.0645 
	0.0693 
	0.0728 
	0.0774 
	0.0767 
	0.0881 
	0.1138 

	Jilin
	0.0218 
	0.0240 
	0.0263 
	0.0295 
	0.0295 
	0.0314 
	0.0339 
	0.0370 
	0.0512 
	0.0417 
	0.0398 
	0.0433 
	0.0567 

	Heilongjiang
	0.0301 
	0.0337 
	0.0366 
	0.0387 
	0.0407 
	0.0433 
	0.0485 
	0.0518 
	0.0564 
	0.0577 
	0.0542 
	0.0594 
	0.0664 

	Shanghai
	0.0521 
	0.0582 
	0.0665 
	0.0744 
	0.0809 
	0.0931 
	0.1086 
	0.1145 
	0.1303 
	0.1430 
	0.1535 
	0.1882 
	0.2555 

	Jiangsu
	0.1414 
	0.1634 
	0.1786 
	0.1875 
	0.2079 
	0.2225 
	0.2415 
	0.2621 
	0.2868 
	0.3172 
	0.3334 
	0.3877 
	0.6906 

	Zhejiang
	0.0802 
	0.0928 
	0.1047 
	0.1092 
	0.1285 
	0.1346 
	0.1587 
	0.1875 
	0.2109 
	0.2300 
	0.2364 
	0.2882 
	0.5579 

	Anhui
	0.0433 
	0.0472 
	0.0522 
	0.0562 
	0.0667 
	0.0750 
	0.0862 
	0.1027 
	0.1178 
	0.1312 
	0.1349 
	0.1564 
	0.2849 

	Fujian
	0.0425 
	0.0493 
	0.0557 
	0.0607 
	0.0691 
	0.0771 
	0.0875 
	0.1010 
	0.1112 
	0.1123 
	0.1159 
	0.1361 
	0.1852 

	Jiangxi
	0.0272 
	0.0305 
	0.0356 
	0.0399 
	0.0462 
	0.0509 
	0.0593 
	0.0686 
	0.0796 
	0.0901 
	0.0907 
	0.1012 
	0.1831 

	Shandong
	0.0926 
	0.1044 
	0.1190 
	0.1248 
	0.1407 
	0.1512 
	0.1649 
	0.1799 
	0.1980 
	0.2144 
	0.2260 
	0.2677 
	0.5709 

	Henan
	0.0614 
	0.0686 
	0.0781 
	0.0833 
	0.0937 
	0.1041 
	0.1176 
	0.1366 
	0.1530 
	0.1716 
	0.1711 
	0.1964 
	0.2544 

	Hubei
	0.0456 
	0.0527 
	0.0591 
	0.0657 
	0.0747 
	0.0824 
	0.0934 
	0.1069 
	0.1220 
	0.1289 
	0.1370 
	0.1624 
	0.2554 

	Hunan
	0.0517 
	0.0584 
	0.0653 
	0.0641 
	0.0706 
	0.0753 
	0.0854 
	0.0947 
	0.1106 
	0.1234 
	0.1203 
	0.1428 
	0.2417 

	Guangdong
	0.1488 
	0.1693 
	0.1998 
	0.2095 
	0.2459 
	0.2783 
	0.3174 
	0.3767 
	0.4310 
	0.4725 
	0.4795 
	0.5487 
	0.8825 

	Guangxi
	0.0307 
	0.0353 
	0.0381 
	0.0398 
	0.0452 
	0.0493 
	0.0561 
	0.0673 
	0.0827 
	0.0929 
	0.0869 
	0.0966 
	0.1196 

	Hainan
	0.0042 
	0.0052 
	0.0065 
	0.0069 
	0.0083 
	0.0097 
	0.0111 
	0.0132 
	0.0160 
	0.0179 
	0.0179 
	0.0217 
	0.0247 

	Chongqing
	0.0220 
	0.0264 
	0.0314 
	0.0341 
	0.0390 
	0.0448 
	0.0508 
	0.0568 
	0.0662 
	0.0736 
	0.0749 
	0.0881 
	0.1365 

	Sichuan
	0.0646 
	0.0705 
	0.0822 
	0.0898 
	0.1018 
	0.1123 
	0.1282 
	0.1470 
	0.1721 
	0.1939 
	0.1937 
	0.2133 
	0.2486 

	Guizhou
	0.0189 
	0.0230 
	0.0255 
	0.0291 
	0.0338 
	0.0375 
	0.0433 
	0.0513 
	0.0600 
	0.0670 
	0.0628 
	0.0687 
	0.0775 

	Yunnan
	0.0259 
	0.0292 
	0.0337 
	0.0354 
	0.0397 
	0.0432 
	0.0495 
	0.0607 
	0.0724 
	0.0830 
	0.0748 
	0.0827 
	0.0984 

	Shaanxi
	0.0332 
	0.0373 
	0.0413 
	0.0450 
	0.0501 
	0.0567 
	0.0625 
	0.0715 
	0.0814 
	0.0893 
	0.0888 
	0.0922 
	0.1205 

	Gansu
	0.0139 
	0.0175 
	0.0198 
	0.0208 
	0.0232 
	0.0250 
	0.0290 
	0.0342 
	0.0400 
	0.0441 
	0.0416 
	0.0563 
	0.0600 

	Qinghai
	0.0036 
	0.0048 
	0.0052 
	0.0062 
	0.0071 
	0.0076 
	0.0085 
	0.0099 
	0.0112 
	0.0126 
	0.0105 
	0.0141 
	0.0142 

	Ningxia
	0.0035 
	0.0034 
	0.0042 
	0.0059 
	0.0056 
	0.0063 
	0.0082 
	0.0108 
	0.0118 
	0.0129 
	0.0127 
	0.0136 
	0.0196 

	Xinjiang
	0.0181 
	0.0204 
	0.0227 
	0.0243 
	0.0281 
	0.0291 
	0.0324 
	0.0375 
	0.0444 
	0.0486 
	0.0472 
	0.0529 
	0.0616 




