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Supplementary Information 

Table S1 represents the water consumption of a unit of energy in the production process. The 
total energy consumption in Beijing is greater than the total production; therefore, a large proportion 
of energy derives from other regions. By analysing relevant data from the energy balance table in the 
Beijing and China multiregional input–output table, it is estimated that raw coal in the Beijing area, 
excluding local supply, is mainly imported from Tianjin, Shanxi, Inner Mongolia, and Shaanxi, while 
coke and other petroleum products are imported from Hebei, Shanxi, Liaoning, Shandong, 
Guangdong, and Shaanxi. Electric power is imported from Shanxi and Inner Mongolia, and natural 
gas is local (i.e., not imported). Based on the above analysis, the water quotas for all of the provinces 
are collected and endowed with weights depending on the ratio of imported production. The final 
water quota for various energy processes is ultimately calculated, as shown in Table S1. Table 2 in 
the manuscript is the water consumption of one unit of energy when all kinds of energy are unified 
into standard coal. 

Table S1. Water quota for various energy processes. 

Item 
Coal 
(m3/t) 

Coke 
(m3/t) 

Gasoline 
(m3/t) 

Kerosene 
(m3/t) 

Diesel Oil 
(m3/t) 

Fuel Oil 
(m3/t) 

Natural Gas 
(m3/m3) 

Electricity 
(m3/kwh) 

Water 
quota 

0.406 1.85 0.93 0.9 0.83 1.7 0.002 0.0003 
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Table S2. The adjusted industrial sector classification. 

Number Sector Content Short Name 
1 Agriculture, Forestry, Animal Production, Hunting, and Fishing Agriculture 
2 Mining and Washing Coal Coal Mining 
3 Extraction of Petroleum and Natural Gas Petroleum Extraction 
4 Mining and Processing of Metal Ores Metal Mining 
5 Mining and Processing of Nonmetals and Other Ores Nonmetals Mining 
6 Manufacturing of Foods, Cigarettes, and Tobacco Food Manufacturing 
7 Manufacturing of Textiles Textile Manufacturing 
8 Manufacturing of Clothing, Shoes, Leather, and Down Products Clothing Manufacturing 
9 Processing of Timber and Manufacturing of Furniture Timber Processing 

10 
Manufacturing of Paper, Printing, and Articles for Culture and 
Education Paper Manufacturing 

11 Processing of Petroleum, Coking, Processing, of Nuclear Fuel Petroleum Processing 
12 Chemical Industry Chemical 
13 Manufacturing of Non-Metallic Mineral Products Nonmetal Manufacturing 
14 Manufacturing and Pressing of Metals Metal Manufacturing 
15 Manufacturing of Fabricated Metal Products Metal Products 

16 Manufacturing of General and Special Machinery 
General and Special 
Machinery 

17 Manufacturing of Transportation Equipment Transportation Equipment 
18 Manufacturing of Electrical Machinery and Equipment Electric Equipment 

19 
Manufacturing of Computers, Communication Equipment, and 
Other Computers Manufacturing 

20 Manufacturing of Measuring Instruments and Metres Measuring Instruments  
21 Other Manufacturing Types Other Manufacturing 
22 Scrap and Waste Industry Waste 
23 Production and Distribution of Electricity and Heating Power Electric Power 
24 Production and Distribution of Gas Gas Production 
25 Production and Distribution of Water Water Production 
26 Construction Construction 
27 Wholesale Trade and Retail Trade Wholesale and Retail 
28 Transport, Storage, and Post Transport, Storage, and Post 
29 Accommodation and Restaurants Accommodation 

30 
Information Transmission, Software, and Information 
Technology Services Information 

31 Finance Finance 
32 Real Estate Trade Real Estate 
33 Leasing Activities and Business Services Leasing and Business 
34 Scientific Research and Development, Technical Services Scientific Research 
35 Water, Environment, and Municipal Engineering Conservancy Municipal Engineering 
36 Resident Services, Repair, and Other Services Resident Services 
37 Education Education 
38 Healthcare and Social Work Health 
39 Culture, Sports, and Entertainment Culture 
40 Public Administration, Social Security, and Social Organisations Public Administration 

When comparing the input–output tables for 2007, 2010, and 2012, the industry classification 
shows some minor adjustments since 2012. To maintain the classification consistency, ‘manufacturing 
of general machinery’ and ‘manufacture of special machinery’ from 2012 are merged. The sectors of 
‘manufacturing of fabricated metal products’ and ‘machinery and equipment repair services’ existed 
in 2012, but not in 2007 and 2010. Therefore, they are classified into ‘other manufacturing’ to maintain 
the classification consistency, according to the industrial classification for national economic activities 
(GB/T 4754-2017) [1], even though they are slightly different from the other aspects of ‘other 
manufacturing’ (the differences are small). ‘Transport, storage, and post’ from 2007 and 2010 are 
merged to be consistent with ‘transport, storage, and post’ in 2012. ‘Research and experimental 
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development’ and ‘integrated technical services’ are merged to be consistent with ‘scientific research 
and development’ and ‘technical services’ for 2012. After the above adjustments, the number of 
industry sectors is 40. 

It should be noted that the input–output table of China is used, which in principle means that 
the input–output tables for other provinces in addition to Beijing are needed. The input–output table 
for China is not a numerical sum of all of the provinces, but rather is the result of a series of 
complicated calculations [2]; this makes it difficult to accurately obtain an input–output table for 
other provinces in addition to Beijing. The economic aggregation of Beijing accounts for 3% of that 
for all of China; therefore, the error when utilising the input-output table for China can be ignored 
when studying energy imports from other provinces into Beijing [3]. 

Table S3. EEI values in all of the kinds of energy in Beijing in 2007 (tce/10,000 yuan). 

Sector 

number Coal Coke Gasoline Kerosene Diesel Oil Fuel Oil Natural Gas Electricity 

1 9.90E-01 1.17E-01 6.70E-02 3.18E-02 1.32E-01 2.46E-02 6.15E-02 2.40E-01 

2 1.98E+00 1.93E-01 5.37E-02 8.20E-02 1.23E-01 3.88E-02 9.58E-02 2.92E-01 

3 5.62E-01 1.12E-01 3.03E-02 5.40E-02 1.44E-01 1.94E-02 5.97E-02 1.19E-01 

4 1.03E+00 1.23E-01 2.60E-02 2.49E-02 2.26E-01 1.91E-02 5.30E-02 4.23E-01 

5 2.02E+00 1.12E+00 9.18E-02 1.18E-01 9.19E-01 4.79E-02 1.21E-01 5.43E-01 

6 1.11E+00 1.53E-01 5.53E-02 4.27E-02 1.11E-01 3.26E-02 7.58E-02 2.45E-01 

7 1.19E+00 1.10E-01 5.26E-02 3.58E-02 9.33E-02 3.37E-02 7.57E-02 2.74E-01 

8 1.01E+00 9.74E-02 4.93E-02 3.16E-02 7.75E-02 2.78E-02 6.34E-02 2.29E-01 

9 1.64E+00 4.12E-01 6.83E-02 4.88E-02 1.21E-01 4.44E-02 1.08E-01 3.91E-01 

10 1.33E+00 1.91E-01 5.73E-02 4.34E-02 9.87E-02 4.30E-02 1.05E-01 3.02E-01 

11 1.18E+00 1.57E-01 5.94E-02 1.29E-01 1.88E-01 7.35E-02 2.26E-01 3.00E-01 

12 1.25E+00 1.65E-01 3.89E-02 4.49E-02 9.29E-02 5.54E-02 1.01E-01 2.53E-01 

13 2.54E+00 4.20E-01 6.48E-02 8.21E-02 3.27E-01 9.82E-02 1.63E-01 4.70E-01 

14 2.54E+00 1.40E+00 4.26E-02 5.24E-02 1.66E-01 4.22E-02 1.16E-01 5.65E-01 

15 2.29E+00 1.04E+00 5.55E-02 5.09E-02 1.50E-01 4.48E-02 1.12E-01 5.23E-01 

16 1.38E+00 5.20E-01 4.15E-02 4.11E-02 9.73E-02 3.18E-02 7.89E-02 3.13E-01 

17 1.33E+00 3.87E-01 4.38E-02 4.05E-02 9.89E-02 3.49E-02 8.80E-02 2.99E-01 

18 1.49E+00 5.21E-01 4.64E-02 4.23E-02 1.07E-01 3.75E-02 8.89E-02 3.41E-01 

19 1.23E+00 2.54E-01 4.80E-02 4.43E-02 1.01E-01 4.01E-02 8.88E-02 2.84E-01 

20 1.00E+00 2.86E-01 4.13E-02 3.92E-02 8.01E-02 2.78E-02 6.76E-02 2.31E-01 

21 2.30E+00 8.85E-01 5.43E-02 5.34E-02 1.53E-01 4.49E-02 1.07E-01 4.85E-01 

22 1.28E+00 1.17E-01 5.88E-02 9.26E-02 1.79E-01 3.59E-02 1.04E-01 3.85E-01 

23 3.77E+00 7.83E-02 2.20E-02 2.00E-02 4.52E-02 8.75E-02 3.09E-01 3.95E-01 

24 2.31E-01 4.40E-02 3.77E-02 1.00E-02 5.52E-02 6.38E-03 2.11E-01 7.28E-02 

25 1.42E+00 2.43E-01 4.19E-02 4.40E-02 8.71E-02 4.03E-02 1.11E-01 4.31E-01 

26 1.93E+00 6.60E-01 5.34E-02 5.29E-02 1.83E-01 5.01E-02 1.05E-01 4.08E-01 

27 4.20E-01 7.20E-02 4.78E-02 3.53E-02 5.12E-02 1.34E-02 5.11E-02 1.18E-01 

28 8.70E-01 1.35E-01 1.03E-01 4.05E-01 2.24E-01 3.44E-02 1.37E-01 1.99E-01 

29 7.80E-01 8.74E-02 3.42E-02 2.38E-02 6.93E-02 2.06E-02 1.35E-01 2.01E-01 

30 7.25E-01 1.40E-01 3.21E-02 3.04E-02 6.10E-02 2.32E-02 5.66E-02 1.75E-01 
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31 3.13E-01 4.71E-02 1.71E-02 1.88E-02 2.86E-02 9.76E-03 3.21E-02 7.24E-02 

32 4.36E-01 5.02E-02 1.84E-02 1.36E-02 2.87E-02 1.04E-02 8.64E-02 1.11E-01 

33 7.45E-01 1.41E-01 4.61E-02 4.36E-02 7.36E-02 2.28E-02 7.46E-02 1.84E-01 

34 9.88E-01 2.51E-01 4.01E-02 4.14E-02 8.20E-02 2.85E-02 7.53E-02 2.23E-01 

35 9.90E-01 2.26E-01 5.87E-02 3.42E-02 1.19E-01 2.69E-02 8.05E-02 2.47E-01 

36 1.07E+00 2.00E-01 5.72E-02 3.89E-02 9.62E-02 2.94E-02 1.34E-01 2.55E-01 

37 7.61E-01 1.12E-01 3.40E-02 3.19E-02 6.41E-02 2.14E-02 1.17E-01 1.73E-01 

38 1.15E+00 1.47E-01 3.51E-02 3.38E-02 7.88E-02 4.63E-02 1.10E-01 2.37E-01 

39 8.06E-01 1.22E-01 3.92E-02 3.80E-02 6.94E-02 2.49E-02 7.62E-02 1.87E-01 

40 6.57E-01 9.30E-02 4.38E-02 3.69E-02 5.98E-02 1.93E-02 7.27E-02 1.53E-01 

Table S4. EEI values in all of the kinds of energy in Beijing in 2010 (tce/10,000 yuan). 

Sector 

number Coal Coke Gasoline Kerosene Diesel Oil Fuel Oil Natural Gas Electricity 

1 6.26E-01 6.46E-02 4.46E-02 5.17E-02 8.12E-02 2.07E-02 7.14E-02 1.84E-01 

2 7.82E-01 9.12E-02 3.17E-02 1.23E-01 8.43E-02 2.36E-02 8.30E-02 1.49E-01 

3 4.32E-01 4.08E-02 2.10E-02 6.38E-02 2.13E-01 4.35E-02 1.02E-01 8.81E-02 

4 1.99E+00 1.02E+00 2.48E-02 6.96E-02 1.05E-01 5.96E-02 1.99E-01 3.75E-01 

5 8.90E-01 4.76E-01 4.42E-02 1.46E-01 3.48E-01 2.92E-02 9.30E-02 2.50E-01 

6 6.73E-01 7.96E-02 3.36E-02 6.58E-02 7.20E-02 2.05E-02 8.61E-02 1.73E-01 

7 8.30E-01 6.99E-02 3.88E-02 5.89E-02 7.27E-02 2.34E-02 8.24E-02 2.28E-01 

8 7.70E-01 6.74E-02 3.88E-02 5.64E-02 6.95E-02 2.14E-02 7.32E-02 2.06E-01 

9 9.85E-01 1.93E-01 4.32E-02 7.10E-02 8.09E-02 2.82E-02 1.10E-01 2.60E-01 

10 7.39E-01 8.73E-02 3.30E-02 5.48E-02 6.03E-02 2.41E-02 1.03E-01 1.97E-01 

11 4.92E-01 4.30E-02 2.41E-02 1.03E-01 1.37E-01 1.70E-01 1.54E-01 1.40E-01 

12 8.82E-01 1.16E-01 2.93E-02 7.23E-02 7.48E-02 4.00E-02 1.15E-01 2.12E-01 

13 1.36E+00 2.15E-01 3.86E-02 1.04E-01 1.82E-01 4.96E-02 1.33E-01 2.94E-01 

14 1.79E+00 7.76E-01 3.34E-02 8.59E-02 1.11E-01 4.76E-02 1.99E-01 3.95E-01 

15 1.55E+00 5.72E-01 3.95E-02 7.60E-02 9.74E-02 3.77E-02 1.54E-01 3.62E-01 

16 9.05E-01 2.66E-01 3.12E-02 6.52E-02 7.07E-02 2.49E-02 9.84E-02 2.22E-01 

17 7.33E-01 1.73E-01 2.79E-02 5.49E-02 6.36E-02 2.13E-02 9.06E-02 1.87E-01 

18 9.82E-01 2.84E-01 3.27E-02 6.40E-02 7.45E-02 2.76E-02 1.00E-01 2.35E-01 

19 8.31E-01 1.41E-01 3.59E-02 6.65E-02 7.87E-02 2.64E-02 9.13E-02 2.19E-01 

20 6.14E-01 1.34E-01 2.95E-02 5.84E-02 5.79E-02 1.89E-02 7.21E-02 1.57E-01 

21 1.33E+00 4.25E-01 3.57E-02 7.64E-02 9.54E-02 3.31E-02 1.25E-01 3.08E-01 

22 9.06E-01 9.95E-02 3.32E-02 1.21E-01 1.04E-01 2.28E-02 1.26E-01 2.53E-01 

23 1.63E+00 7.25E-02 2.21E-02 5.75E-02 5.29E-02 2.54E-02 3.77E-01 2.31E-01 

24 6.02E-01 9.21E-02 2.70E-02 6.55E-02 5.98E-02 2.01E-02 1.23E-01 1.47E-01 

25 1.02E+00 1.28E-01 3.34E-02 7.41E-02 7.25E-02 2.83E-02 1.85E-01 4.00E-01 

26 1.25E+00 3.44E-01 3.82E-02 7.83E-02 1.29E-01 3.73E-02 1.21E-01 2.81E-01 

27 2.96E-01 4.56E-02 2.39E-02 5.45E-02 4.11E-02 1.16E-02 4.80E-02 8.63E-02 

28 3.74E-01 4.70E-02 4.53E-02 3.29E-01 1.37E-01 2.74E-02 9.65E-02 1.05E-01 
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29 6.06E-01 6.35E-02 2.61E-02 4.86E-02 5.50E-02 1.66E-02 1.32E-01 1.74E-01 

30 4.85E-01 7.77E-02 2.35E-02 4.50E-02 4.81E-02 1.55E-02 5.80E-02 1.36E-01 

31 2.89E-01 3.88E-02 1.50E-02 3.91E-02 3.22E-02 1.14E-02 4.66E-02 7.41E-02 

32 3.97E-01 4.56E-02 1.67E-02 3.21E-02 3.16E-02 1.15E-02 1.07E-01 1.15E-01 

33 5.09E-01 8.30E-02 2.85E-02 6.95E-02 5.91E-02 1.97E-02 8.00E-02 1.36E-01 

34 6.65E-01 1.36E-01 3.01E-02 6.56E-02 6.56E-02 2.19E-02 8.42E-02 1.66E-01 

35 7.67E-01 1.59E-01 4.05E-02 5.85E-02 9.86E-02 2.68E-02 9.73E-02 2.13E-01 

36 5.56E-01 8.66E-02 2.77E-02 4.60E-02 5.23E-02 1.78E-02 9.53E-02 1.43E-01 

37 3.81E-01 4.79E-02 1.92E-02 3.73E-02 3.73E-02 1.23E-02 1.03E-01 1.11E-01 

38 7.91E-01 9.41E-02 2.66E-02 5.23E-02 6.19E-02 3.20E-02 1.13E-01 1.93E-01 

39 4.90E-01 6.51E-02 2.53E-02 5.49E-02 5.00E-02 1.65E-02 7.94E-02 1.34E-01 

40 5.00E-01 6.32E-02 3.14E-02 6.55E-02 5.37E-02 1.72E-02 8.79E-02 1.29E-01 

Table S5. EEI values in all of the kinds of energy in Beijing in 2012 (tce/10,000 yuan). 

Sector 

number Coal Coke Gasoline Kerosene Diesel Oil Fuel Oil Natural Gas Electricity 

1 1.17E+00 9.92E-02 5.09E-02 3.37E-02 7.94E-02 2.44E-02 1.07E-01 2.65E-01 

2 6.37E+00 2.98E-01 9.47E-02 1.39E-01 2.73E-01 5.67E-02 2.12E-01 6.74E-01 

3 3.31E-01 3.51E-02 1.10E-02 8.46E-03 1.58E-02 6.93E-03 1.86E-01 1.29E-01 

4 2.45E+00 4.55E-01 3.80E-02 4.46E-02 1.48E-01 3.72E-02 2.16E-01 5.22E-01 

5 9.22E-01 1.55E-01 2.75E-02 2.41E-02 1.73E-01 2.96E-02 9.97E-02 2.06E-01 

6 1.37E+00 1.48E-01 4.60E-02 4.67E-02 9.33E-02 2.92E-02 1.40E-01 2.98E-01 

7 1.94E+00 1.38E-01 5.66E-02 4.99E-02 1.11E-01 3.87E-02 1.81E-01 4.53E-01 

8 1.49E+00 1.16E-01 4.85E-02 3.95E-02 8.99E-02 2.95E-02 1.34E-01 3.52E-01 

9 1.81E+00 2.66E-01 5.85E-02 5.09E-02 1.08E-01 3.60E-02 1.72E-01 4.12E-01 

10 2.06E+00 3.83E-01 5.11E-02 4.00E-02 1.01E-01 3.84E-02 2.01E-01 4.68E-01 

11 5.58E-01 4.68E-02 1.65E-02 2.18E-02 3.12E-02 1.43E-01 2.07E-01 1.69E-01 

12 1.36E+00 1.27E-01 3.35E-02 3.23E-02 6.96E-02 3.68E-02 1.40E-01 2.82E-01 

13 2.26E+00 3.14E-01 4.47E-02 4.90E-02 1.50E-01 5.54E-02 2.11E-01 4.45E-01 

14 3.58E+00 1.06E+00 6.36E-02 5.23E-02 1.57E-01 5.48E-02 3.51E-01 8.52E-01 

15 3.04E+00 8.41E-01 5.90E-02 4.94E-02 1.37E-01 4.74E-02 2.83E-01 7.03E-01 

16 1.96E+00 4.75E-01 4.79E-02 4.34E-02 1.02E-01 3.51E-02 1.84E-01 4.58E-01 

17 1.54E+00 3.25E-01 4.11E-02 3.74E-02 8.73E-02 3.03E-02 1.55E-01 3.61E-01 

18 2.07E+00 4.96E-01 5.02E-02 4.42E-02 1.08E-01 3.69E-02 1.90E-01 4.81E-01 

19 1.59E+00 2.63E-01 4.78E-02 3.83E-02 9.78E-02 3.19E-02 1.49E-01 3.92E-01 

20 1.50E+00 3.12E-01 4.41E-02 3.79E-02 8.58E-02 2.86E-02 1.43E-01 3.53E-01 

21 1.74E+00 3.28E-01 4.10E-02 3.91E-02 8.88E-02 3.10E-02 1.59E-01 3.75E-01 

22 4.96E-01 5.25E-02 1.42E-02 2.01E-02 3.27E-02 1.37E-02 5.26E-02 1.14E-01 

23 5.61E+00 1.59E-01 3.60E-02 2.97E-02 8.32E-02 2.82E-02 5.72E-01 5.66E-01 

24 5.65E-01 5.37E-02 1.82E-02 2.20E-02 3.14E-02 1.40E-02 1.87E-01 1.51E-01 

25 1.75E+00 2.05E-01 3.60E-02 2.83E-02 7.07E-02 2.37E-02 1.72E-01 5.06E-01 

26 2.34E+00 5.40E-01 5.15E-02 4.69E-02 1.37E-01 4.49E-02 2.12E-01 5.23E-01 
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27 4.36E-01 4.98E-02 2.72E-02 3.05E-02 3.86E-02 1.24E-02 5.52E-02 1.06E-01 

28 1.04E+00 1.05E-01 6.24E-02 3.04E-01 1.54E-01 6.07E-02 1.85E-01 2.36E-01 

29 1.11E+00 1.00E-01 3.33E-02 3.03E-02 6.46E-02 1.95E-02 1.57E-01 2.56E-01 

30 6.92E-01 1.01E-01 2.27E-02 1.92E-02 4.20E-02 1.36E-02 6.80E-02 1.73E-01 

31 3.58E-01 4.61E-02 1.28E-02 1.39E-02 2.33E-02 7.54E-03 4.13E-02 8.42E-02 

32 6.36E-01 5.77E-02 1.56E-02 1.29E-02 2.67E-02 9.53E-03 1.07E-01 1.42E-01 

33 6.55E-01 9.03E-02 2.58E-02 2.55E-02 4.24E-02 1.41E-02 7.80E-02 1.52E-01 

34 1.01E+00 1.79E-01 3.42E-02 3.93E-02 6.54E-02 2.20E-02 1.15E-01 2.33E-01 

35 1.14E+00 1.57E-01 4.14E-02 3.56E-02 8.76E-02 2.56E-02 1.22E-01 2.74E-01 

36 1.01E+00 1.24E-01 3.44E-02 2.81E-02 5.98E-02 1.99E-02 1.33E-01 2.27E-01 

37 7.07E-01 8.50E-02 2.29E-02 2.66E-02 4.33E-02 1.44E-02 1.16E-01 1.64E-01 

38 1.27E+00 1.67E-01 3.19E-02 2.70E-02 6.52E-02 2.90E-02 1.37E-01 2.80E-01 

39 1.05E+00 1.44E-01 3.26E-02 3.43E-02 6.25E-02 2.12E-02 1.17E-01 2.40E-01 

40 8.61E-01 1.07E-01 3.43E-02 3.64E-02 5.61E-02 1.91E-02 1.03E-01 1.93E-01 
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