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Supplementary Tables 

Table S1. Sector Number and Description in MRIO Table 

Sector No. Name  Sector No. Name  

S-1 Agriculture S-16 General and specialist machinery 

S-2 Coal mining S-17 Transport equipment 

S-3 Petroleum and gas S-18 Electrical equipment 

S-4 Metal mining S-19 Electronic equipment 

S-5 Nonmetal mining S-20 Instrument and meter 

S-6 Food processing and tobaccos S-21 Other manufacturing 

S-7 Textile S-22 Electricity and heat production and supply 

S-8 Clothing, leather, fur, etc. S-23 Gas and water production and supply 

S-9 Wood processing and furnishing S-24 Construction 

S-10 Paper making, printing, stationery, etc. S-25 Wholesale and retail* 

S-11 Petroleum refining, coking, etc. S-26 Transport, storage and communication*  

S-12 Chemical industry S-27 Accommodation and food services*  

S-13 Nonmetal products S-28 Leasing and commercial services 

S-14 Metallurgy S-29 Scientific research 

S-15 Metal products S-30 Other services* 

Note: *Tourism direct sectors 

 

The selection of tourism direct sectors in our study is based on the classification of expenditure of the direct tourism sectors 

given in China’s 2012 and 2015 TSA reports which are provided by the Ministry of Culture and Tourism of the People’s 

Republic of China (CTS, 2013; CTS, 2016). For EEMRIO model analysis, these original direct tourism sectors from China 

TSA data are assigned to match 4 direct tourism sectors listed in the 30-sectors IO table. Since the tourists did not direct spend 

their money on the other 26 sectors listed in the IO table, these sectors are classified as indirect tourism sectors in this study. 

Other scholars have adopted the similar methods. For example, Lenzen et al. (2018) applied the similar approach to 

estimate the tourism carbon footprint on the global scale. It serves as the tourist expenditure compiling into final demand vector 

for the identified tourism direct sectors of TSA data and 0 for the rest sectors by using EEIO model (Lenzen et al., 2018). 

 

Table S2. The 12 Tourism Expenditure Sectors from Tourism Satellite Account (TSA) Assigned into the 30-Sector MRIO 

Table  

Tourism satellite account sectors with expenditure data Matched sectors of China 30-sector MRIO table in 2012 and 2015 

Shopping  Wholesale and retail 

Railway transport 

Transport, storage and communication 

Motor transport 

Local transport 

Water transport 

Air transport 

Communication  

Accommodation 
Accommodation and food services 

Food and beverage services 

Sightseeing  

Other services Entertainment 

Other services 
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Table S3. The Calculated 2012 and 2015 Provincial TWF and TEF f China for Local Use, Outflow and Inflow 

Region Province 

2012 TWF (million m3) 2015 TWF (million m3) 2012 TEF (million tce) 2015 TEF (million tce) 

TWF generated Inflow TWF generated Inflow TEF generated Inflow TEF generated Inflow 

Local use Outflow  Local use Outflow  Local use Outflow  Local use Outflow  

Northeast 

Heilongjiang 155  385  37  191 844 68 1.21  0.67  0.22  2.29 1.23 0.53 

Jilin 55  81  7  81 230 16 0.54  0.29  0.10  1.00 0.65 0.32 

Liaoning 277  49  241  333 159 207 4.49  1.07  0.95  6.31 2.08 1.28 

North 

Inner Mongolia 99  159  49  226 330 113 1.01  1.73  0.14  3.33 3.33 0.61 

Hebei 58  128  42  106 265 70 1.43  1.56  0.25  2.66 3.13 0.41 

Beijing 20  16  274  27 15 399 1.22  0.65  1.83  2.17 0.65 2.92 

Tianjin 22  14  76  80 32 344 0.60  0.50  0.26  2.51 0.94 0.88 

Shanxi 83  24  58  158 58 139 3.32  1.66  0.39  5.21 2.43 0.75 

Northwest 

Shaanxi 182  65  175  135 152 161 4.32  1.08  1.30  4.83 1.95 1.17 

Ningxia 84  20  16  100 72 16 1.18  0.47  0.10  1.66 0.89 0.11 

Gansu 56  83  17  78 206 37 0.85  0.65  0.14  2.12 1.07 0.28 

Qinghai 29  9  17  53 11 30 1.13  0.21  0.10  1.94 0.30 0.19 

Xinjiang 429  525  14  387 1085 16 1.32  0.81  0.14  2.03 2.02 0.13 

East 

Shandong 207  48  122  311 117 451 7.65  1.21  0.52  15.65 4.18 1.34 

Jiangsu 931  224  210  1282 482 390 9.11  1.23  1.89  15.91 2.76 3.44 

Shanghai 262  62  278  239 95 303 2.61  0.84  2.28  2.94 1.29 3.27 

Anhui 478  322  200  668 457 526 2.96  1.06  1.48  4.48 1.77 2.68 

Zhejiang 323  64  268  371 86 458 7.84  1.21  1.59  13.66 1.52 3.82 

Jiangxi 270  146  80  223 234 96 1.49  0.33  0.45  1.79 0.65 0.52 

Fujian 664  49  62  1253 155 368 4.73  0.29  0.23  10.30 1.39 1.51 

Central 

Henan 81  153  36  66 266 64 1.50  1.27  0.26  1.44 2.33 0.35 

Hubei 863  56  45  752 70 273 5.91  0.16  0.39  6.93 0.37 1.78 

Hunan 765  181  92  693 371 143 4.98  0.40  1.09  5.77 0.74 1.72 

Southwest 

Chongqing 179  44  122  128 56 192 2.40  0.43  0.87  2.19 0.60 1.24 

Sichuan 550  64  97  733 139 184 7.44  0.40  0.70  13.56 0.76 1.35 

Guizhou 50  71  16  71 112 45 0.66  0.60  0.14  1.58 0.85 0.44 

Yunnan 676  67  255  661 129 433 14.02  0.56  2.40  16.03 0.67 4.17 

Tibet 118  4  18  64 9 24 0.12  0.00  0.23  0.19 0.01 0.12 

South 

Guangdong 696  78  267  767 126 788 8.81  1.73  1.60  13.85 2.59 3.46 

Guangxi 558  234  61  502 379 90 3.92  0.37  0.57  4.20 0.61 0.81 

Hainan 190  50  223  187 88 388 2.61  0.23  1.08  4.85 0.38 2.54 

Total   12885  17756  135  217  
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Table S4. Inter-Regional Net TWF Flow (million m3) on 2015 

Note: Net = total outflow – total inflow; +: net outflow; -: net inflow 

 

Table S5. Inter-Regional Net TEF Flow (million tce) on 2015 

Note: Net = total outflow – total inflow; +: net outflow; -: net inflow 

  

      To 

From 
Northeast North Northwest East Central Southwest South Total outflow Total TWF  

Northeast 0 +172 -12 +401 +47 +120 +213 +941 +1,837 

North -172 0 -222 +28 -50 +22 +29 -365 +1,297 

Northwest +12 +222 0 +556 +74 +139 +265 +1,268 +2,279 

East -401 -28 -556 0 -142 +88 +72 -967 +5,972 

Central -47 +50 -74 +142 0 +64 +91 +226 +2,217 

Southwest -120 -22 -139 -88 -64 0 +1 -432 +2,984 

South -213 -29 -265 -72 -91 -1 0 -671 +1,169 

     To 

From 
Northeast North Northwest East Central Southwest South Total outflow Total TEF  

Northeast 0 +0.09 -0.14 +0.89 +0.14 +0.42 +0.43 +1.83  +14  

North -0.09 0 -0.35 +2.53 +0.51 +1.08 +1.22 +4.9  +26  

Northwest +0.14 +0.35 0 +1.73 +0.43 +0.94 +0.77 +4.36  +19  

East -0.89 -2.53 -1.73 0 -0.16 +1.39 +0.9 -3.02  +78  

Central -0.14 -0.51 -0.43 +0.16 0 +0.33 +0.19 -0.4  +18  

Southwest -0.42 -1.08 -0.94 -1.39 -0.33 0 -0.28 -4.44  +41  

South -0.43 -1.22 -0.77 -0.9 -0.19 +0.28 0 -3.23  +22  
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Table S6. The Provincial Tourism Income of 2012 and 2015  

Region Province 2012 tourism income (10,000 US$) 2015 tourism income (10,000 US$) 

Northeast 

Heilongjiang 3.98E+05 7.51E+05 

Jilin 1.61E+05 3.43E+05 

Liaoning 1.48E+06 2.21E+06 

North 

Inner Mongolia 2.82E+05 7.29E+05 

Hebei 4.00E+05 7.89E+05 

Beijing 1.42E+06 2.25E+06 

Tianjin 3.69E+05 1.58E+06 

Shanxi 6.48E+05 9.86E+05 

Northwest 

Shaanxi 1.31E+06 1.37E+06 

Ningxia 1.40E+05 1.84E+05 

Gansu 1.54E+05 3.12E+05 

Qinghai 1.13E+05 2.20E+05 

Xinjiang 2.21E+05 2.57E+05 

East 

Shandong 2.28E+06 3.95E+06 

Jiangsu 3.04E+06 5.15E+06 

Shanghai 2.03E+06 2.55E+06 

Anhui 1.13E+06 2.03E+06 

Zhejiang 2.77E+06 4.76E+06 

Jiangxi 6.05E+05 6.79E+05 

Fujian 2.04E+06 4.47E+06 

Central 

Henan 4.17E+05 5.16E+05 

Hubei 2.04E+06 2.85E+06 

Hunan 1.91E+06 2.42E+06 

Southwest 

Chongqing 9.47E+05 1.19E+06 

Sichuan 1.77E+06 2.67E+06 

Guizhou 1.88E+05 5.27E+05 

Yunnan 2.81E+06 4.13E+06 

Tibet 1.34E+05 1.94E+05 

South 

Guangdong 3.76E+06 6.23E+06 

Guangxi 1.27E+06 1.60E+06 

Hainan 1.21E+06 2.32E+06 

Note: Source from: CTS (2013, 2016). 

 

 

Table S7. The Proportion and Changed Rate of Four Tourism Direct Sectors in 2012 and 2015. 

Tourism direct sectors  Proportion on 2012 Proportion on 2015 Changed rate 

Wholesale and retail* 18% 22% +21% 

Transport, storage and communication  44% 39% -10% 

Accommodation and food services  19% 18% -6% 

Other services** 19% 20% +7% 

Notes: 

* Wholesale and retail reflected the tourist consumption in shopping (Please see the classification from Table S2)  

** Other services include the sectors of sightseeing, entertainment and other services. (Please see the classification from Table S2) 
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Supplementary Figures 

 

Figure S1. The inter-regional flows of (a) TWF on 2012, (b) TEF on 2012, (c) TWF on 2015 and (d) TEF on 2015 (include 

local used). Unit of the TWF is million m3. Unit of the TEF is million tce. 
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