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The CEEIO database comprises two parts: benchmark input-output (IO) tables and environmental satellite accounts including environmental pressures for not only sectors but also rural and urban household consumption. We only use sources that regularly publish time-series data with public availability (mostly government statistics) to ensure that the CEEIO database can be updated in future transparently and consistently. We describe data sources and methods in details in the following sections.

1. Benchmark IO tables
The CEEIO database includes all available benchmark IO tables for China since 1990 (1992, 1997, 2002, 2007 and 2012) from China’s National Bureau of Statistics (NBS 1996, 1999, 2006, 2009, 2015). Sector classifications of these benchmark IO tables are 118 sectors in 1992, 124 sectors in 1997, 122 sectors in 2002, 135 sectors in 2007 and 139 sectors in 2012. In particular, there are two columns respectively representing exports and imports in 1997, 2002, 2007 and 2012 IO tables, while only one column representing net exports in 1992 IO table.
Total output and total input for the Grain and oil business sector are negative in the 1992 IO table. Such an issue is due to four entries in final demand and value added with negative values for this sector: rural household consumption, urban household consumption, net taxes on production, and net operating surplus. Mirror transition is used to adjust these negative values. We first set two negative values in rural and urban household consumption as zeroes and then add the sum of their absolute values to employee compensation in value added of the Grain and oil business sector. Negative values in net taxes on production and net operating surplus mean that government subsidy exceeded taxes on production and operating surplus. We first set two negative values in net taxes on production and net operating surplus as zeroes and then add the sum of their absolute values to net export in final demand of the Grain and oil business sector.

2. Environmental satellite accounts
The environmental satellite accounts include 256 types of resources and 30 types of pollutants. Many environmental data from Chinese statistics are in 45-sector format. We first compile the environmental satellite accounts in 45-sector format, and then disaggregate to match original sector classifications of benchmark IO tables following Weber (Weber 2008).
Data for the environmental satellite accounts are mainly from two sources: annually published environmental statistics (e.g., China Agriculture Yearbooks (Cai and He 1993; Fu and Liang 2003; Lei and Yuan 2013; Shen and Chen 1998; Zhang and Liu 2008), China Mining Yearbooks (Chen 2004 (in Chinese), 2009 (in Chinese), 2014 (in Chinese)), China Energy Statistical Yearbooks (NBS 1990-2013), China Environment Yearbooks (MEP 1993 (in Chinese), 1998 (in Chinese), 2003 (in Chinese)), and Annual Statistic Reports on Environment in China (MEP 2008 (in Chinese), 2011 (in Chinese), 2013 (in Chinese)) and benchmark environmental statistics or studies for selected years (e.g., the first national survey of pollution sources in 2007 (MEP/NBS 2011; MEP/NBS/MA 2010) and Chinese physical input-output table in 2005 (Liang and Zhang 2013; Liang et al. 2012)). In particular, several annual environmental statistics are available only after 2000 (e.g., China Mining Yearbooks) or after 2005 (e.g., Annual Statistic Report on Environment in China).

2.1 Resource satellite accounts
Resource use can be allocated to either sectors directly extracting resources from the Earth (Xu et al. 2008; Wang et al. 2014) or sectors using resources after the extraction (Liang et al. 2014a; Liang et al. 2013a; Guan et al. 2014; Zhang and Anadon 2013, 2014). We compare these two allocation methods in the Appendix. We find that they are equivalent if the latter method includes the use of resources in the final demand sectors. We use the first approach because the second one needs additional data which are not available for all resources.
In particular, resource sectors are highly aggregated in China’s benchmark IO tables. Taking the 2007 benchmark IO table for example, 40 types of crops are linked to a single sector Crop cultivation. Future applications of our EEIO database in resource analyses can disaggregate resource sectors according to practical needs. For possible disaggregation methods one can refer to (Lindner et al. 2012; Lenzen 2011; Lenzen et al. 2012).
Resource satellite accounts in our EEIO database cover biomasses, primary energy sources, mineral ores, and freshwater.
· Biomasses, primary energy, and mineral ores
Biomasses in the CEEIO database include agricultural products, forestry products, and fishery products, from China Agriculture Yearbooks (Cai and He 1993; Fu and Liang 2003; Lei and Yuan 2013; Shen and Chen 1998; Zhang and Liu 2008). Data for primary energy sources including fossil fuels (i.e., raw coal, crude petroleum, and natural gas), hydropower, and nuclear power are from China Energy Statistical Yearbooks (NBS 1990-2013). Mineral ores include ferrous metal ores, non-ferrous metal ores, non-metallic mineral ores, and salt mines. Data for extractions of specific mineral ores in 1992 and 1997 are unavailable, except that data for six types of mineral ores in 1992 are obtained from China’s 1992 physical IO table (NBS 1996 (in Chinese)). We also include aggregated amount of extracted mineral ores in 1992 and 1997 from the literature (NBS 1996 (in Chinese); Xu and Zhang 2007). China has been publishing annual extraction data for mineral ores since 2000. We obtain data for the extraction of specific mineral ores in 2002, 2007 and 2012 from China Mining Yearbooks (Chen 2004 (in Chinese), 2009 (in Chinese), 2014 (in Chinese)) which can also be used to construct future environmental satellite accounts for mineral ores.
· Freshwater consumption
Data on freshwater use by agriculture and industrial sectors are from China Environment Yearbooks (MEP 1993 (in Chinese), 1998 (in Chinese), 2003 (in Chinese)) and Annual Statistic Report on Environment in China (MEP 2008 (in Chinese), 2013 (in Chinese)). In particular, freshwater use by manufacturing and construction sectors is aggregated together. We then get freshwater use of construction sector by deducting the sum of freshwater uses of industrial sectors from the aggregated freshwater use of industry and construction sectors.
In addition, freshwater use by service sectors and households is also aggregated together. We use the following methods to estimate freshwater uses by specific service sectors and households.
First we calculate freshwater use of the transportation sector by equation (1).

											(1)
where t represents freshwater use by the transportation sector, xt represents total output of the transportation sector (in 2005 constant price before 2012 and in 2010 constant price in 2012), and ft is a ratio of freshwater use by unitary output of the transportation sector (in 2005 constant price or 2010 constant price). We derive ft from China’s 2005 and 2010 physical IO tables (Liang and Zhang 2013; Liang et al. 2012). In particular, data in constant prices are calculated based on data from the benchmark IO tables in current prices (NBS 1996, 1999, 2006, 2009, 2015) and sectoral producer price indexes from China Statistical Yearbooks (NBS 1993-2013).
Freshwater use by all other service sectors, rural households, and urban households is calculated by equations (2), (3), and (4), respectively.

											(2)

										(3)

										(4)
The notations o, hr, and hu indicate freshwater use by all other service sectors, rural households, and urban households, respectively; d represents domestic water use from China’s environmental statistics (MEP 1998 (in Chinese), 2003 (in Chinese), 2008 (in Chinese), 2013 (in Chinese)); f represents the portion of freshwater use by all service sectors in domestic water use, which is set as 0.55 in this study (Wang et al. 2008); e indicates ecological freshwater use from China’s annual environmental statistics which indicates artificial water replenishment to rivers and lakes and freshwater use by urban environmental management (MEP 1998 (in Chinese), 2003 (in Chinese), 2008 (in Chinese), 2013 (in Chinese)); and wr and wu respectively represent freshwater uses by rural and urban households in monetary units from IO tables.
In particular, freshwater usage data in 1992 are unavailable from existing environmental statistics. We estimate using relevant information (e.g., each sector’s freshwater to wastewater ratio, and per capita freshwater use by services and households) for the nearest years. Freshwater use by service sectors and households is then estimated by equations (1) to (4). Details on estimating sector-level freshwater use in 1992 can be found in our previous study (Liang et al. 2014a).

2.2 Pollutant satellite accounts
· Water pollutants
China’s annual environmental statistics (MEP 1993 (in Chinese), 1998 (in Chinese), 2003 (in Chinese), 2008 (in Chinese), 2013 (in Chinese)) only contain water pollutant discharges for industrial sectors and households, excluding agricultural, construction, and service sectors. We obtain water pollutant discharges for agricultural, construction, and service sectors by equation (5):

											(5)
where wi,j represents the jth type of water pollutants for sector i, xi represents total output of sector i (in 2007 constant price before 2012 and in 2010 constant price in 2012) from IO tables, and fi,j is the emission of the jth type of water pollutants by unitary output in sector i (in 2007 constant price or 2010 constant price). China conducted a national survey of pollution sources in 2007 (MEP/NBS 2011; MEP/NBS/MA 2010). This was the first time to comprehensively cover a wide range of pollutants for all economic sectors and households. It is regarded as an important baseline of Chinese environmental statistics. We derive emission factors fi,j in this study by dividing the amounts of pollutants from national survey of pollution sources in 2007 (MEP/NBS 2011; MEP/NBS/MA 2010) by each sector’s total output in the 2007 IO table.
China’s environmental statistics in 1992 and 1997 do not have data on ammonia nitrogen discharge. We estimate using equations (6) and (7), respectively.

											(6)

											(7)
The notations ai and ah indicate ammonia nitrogen discharge by sector i and households, respectively; xi represents total output of sector i (in 2002 constant price) from IO tables; fi represents ammonia nitrogen discharge by unitary output of sector i (in 2002 constant price) calculated using 2002 sectoral ammonia nitrogen discharge data and the 2002 IO table); ph indicates population from China Statistical Yearbook (NBS 2012); and fp represents per capita ammonia nitrogen discharge calculated using 2002 data in this study.
Water pollutant discharges from rural and urban households in China’s environmental statistics are usually aggregated together. We disaggregate by rural and urban households using equations (8) and (9).

										(8)

										(9)
Notations wr,i and wu,i represent the amounts of water pollutant i discharged by rural and urban households, respectively; wh,i indicates the amount of water pollutant i discharged by both rural and urban households; and cr and cu represent total rural household consumption and total urban household consumption from IO tables, respectively.
· Air emissions
Three types of air emissions (sulfur dioxide, soot, and dust) for industrial sectors and households are available from China’s annual environmental statistics (MEP 1993 (in Chinese), 1998 (in Chinese), 2003 (in Chinese), 2008 (in Chinese), 2013 (in Chinese)). Air emissions for rural and urban households in China’s annual environmental statistics are usually aggregated together. We disaggregate by rural and urban households using equations (8) and (9). China began to publish annual nitrogen oxides emission data for industrial sectors after 2005. Thus, for the year of 2007 and potential future updates, emissions of nitrogen oxides for industrial sectors are available.
For sectors (i.e., agricultural sectors, construction, and service sectors), households, and years (i.e., nitrogen oxides emissions in 1992, 1997, 2002) in which air emission data are unavailable from China’s annual environmental statistics, we estimate using equation (10) including air emissions from both fuel combustion and industrial processes:

										(10)
where ri indicates specific air emissions by sector i, mi,j represents the use of the jth type of energy source by sector i, fi,j is the emission factor for the jth type of energy source in sector i, pi represents product yield of sector i, and fi is the emission factor for the industrial process of sector i. Emission factors of nitrogen oxides from fuel combustion and industrial processes in China are from Hao et al. (Hao et al. 2002), while emission factors of sulfur dioxide, soot and dust are derived from China’s 2005 physical IO table (emissions per unit of each sector’s fuel usage) (Liang and Zhang 2013; Liang et al. 2012).
Greenhouse gases (GHG) and atmospheric heavy metal emissions are not covered by China’s current environmental statistics. We estimate using equation (10). GHGs in this study include carbon dioxide, methane, and nitrous oxide. GHG emission factors from fuel combustion and industrial processes are from the Intergovernmental Panel on Climate Change (IPCC) (IPCC 2006). Atmospheric heavy metals in this study include atmospheric mercury, arsenic, and selenium emissions, estimated using emission factors from literature (Liang et al. 2014a; Liang et al. 2013b; Liang et al. 2013a; Tian et al. 2010; Liang et al. 2014b). Nineteen types of fuel sources are considered including raw coal, washed coal, other washed coal, briquettes, crude petroleum, natural gas, coke, other coking products, gasoline, kerosene, diesel oil, fuel oil, other petroleum products, electricity, heat, coke oven gas, other gas, liquefied petroleum gas, and refinery gas. In particular, previous studies found that China’s coal consumption during 1996-2003 was under-reported (Akimoto et al. 2006; Peters et al. 2007). We scaled up each sector’s coal consumption data and related emissions in 1997 and 2002 using empirical correlation methods during 1953-2010 (i.e., scaled up to 1.065 and 1.193 times of primary data in 1997 and 2002, respectively (Liang et al. 2014a; Liang et al. 2013b)), according to methods of previous studies (Peters et al. 2007; Yang and Suh 2011). Industrial processes generating GHG emissions include the production of 30 types of industrial products covered by the IPCC (IPCC 2006). Industrial processes for atmospheric mercury emissions include agricultural residue burning, grassland/savanna burning, forest burning, coal mines spontaneous burning, household waste burning, and the production of caustic soda, cement, pig iron, zinc, copper, lead, gold, mercury, batteries, and fluorescent lamps. Data for product yields are from China Statistical Yearbooks (NBS 1993-2013). Atmospheric arsenic and selenium emissions from industrial processes are currently not considered due to the unavailability of emission factors, but can be easily estimated once emission factors become available.
· Solid wastes
China’s annual environmental statistics (MEP 1993 (in Chinese), 1998 (in Chinese), 2003 (in Chinese), 2008 (in Chinese), 2013 (in Chinese)) contain data for solid waste generation by specific industrial sectors and urban households (i.e., municipal domestic solid wastes). Solid waste generation from rural households is calculated by multiplying rural population (NBS 1993-2013) with a generation factor which is set as 0.86 kg/(capita*day) (Yao et al. 2009) in this study. Household waste in this study only includes solid wastes from private households, and does not include business waste. In particular, industrial solid waste generation from Water production and supply sector comprises two separately recorded parts: industrial solid wastes (excluding sludge) and sludge. Sludge is not covered by China’s annual environmental statistics until the year of 2005. We first derive a sludge generation factor for unitary output of Water production and supply sector using data from China’s national survey of pollution sources in 2007 (MEP/NBS 2011; MEP/NBS/MA 2010). We then calculate the amount of sludge for years before 2005 (i.e., 1992, 1997, and 2002) by multiplying the total output of Water production and supply sector (in 2007 constant price) by the emission factor.
Solid waste generation from agricultural sectors include plastic film, crop straws, and animal manure, calculated by equations (11), (12), and (13), respectively.

											(11)

											(12)

											(13)
Notations ep, ec, and em represent the amounts of plastic film, crop straws, and animal manure, respectively; up indicates the amount of plastic film used in farmlands from China Rural Statistical Yearbooks (NBS 1993, 1998, 2003, 2008, 2013); wp and rp are scrap rate (0.58) and emission rate (0.20) of plastic film, respectively, from China’s national survey of pollution sources in 2007 (MEP/NBS 2011; MEP/NBS/MA 2010); pi represents the yield of crop i from China Agriculture Yearbooks (Cai and He 1993; Fu and Liang 2003; Lei and Yuan 2013; Shen and Chen 1998; Zhang and Liu 2008), gi and fi indicate harvest factor (Lu and Zhang 2010) and emission rate (0.294) (NDRC 2011) of crop straws for crop i, respectively; nj represents the number of animal j from China Statistical Yearbooks (NBS 1993-2013), cj and qj indicate generation rate (Lu 2010) and emission rate (0.55) (Lu 2010) of animal manure for animal j, respectively; and k and m indicate specific types of crops and animals, respectively.
Solid wastes from service sector are medical wastes which are not covered by China’s annual environmental statistics. Medical wastes are calculated by multiplying total output of the Health services sector from IO tables with emission factor of medical wastes (MEP/NBS 2011; MEP/NBS/MA 2010).

2.3 Disaggregation and aggregation methods
Sector classification of environmental data is inconsistent with that of IO tables. The CEEIO database offers three types of sector classifications for the convenience of practical applications: original sector classifications from benchmark IO tables, a 45-sector classification commonly used in China’s environmental and energy statistics, and a 91-sector classification with temporal consistence and maximized sector resolution.
Many environmental data from Chinese statistics are in 45-sector format, while China’s benchmark IO tables are in the resolution of over one hundred sectors. Disaggregating environmental data to match sector resolution of IO tables can fully use the information contained in IO tables and give better results (Bouwmeester and Oosterhaven 2013; de Koning et al. 2015; Su and Ang 2012; Su et al. 2010; Lenzen 2011). Thus, we disaggregate these 45-sector environmental flows to match original sector classifications of benchmark IO tables as shown in equation (14) (Weber 2008):

					(14)
where matrices Eoriginal and E45 represent environmental satellite accounts in original sector classifications and in 45-sector classification, respectively, binary matrix C45-original is the concordance between 45-sector classification and original sector classifications, and column vector xoriginal indicates sectoral total outputs in original sector classifications.
We also aggregate China’s benchmark IO tables to the 45-sector format to match with energy and environmental statistics. In addition, we construct a 91-sector classification with temporal consistence and maximized sector resolution. Aggregation methods are shown in equations (15) to (19).

							(15)

									(16)

									(17)

									(18)

									(19)
In particular, Ztarget, xtarget, Ytarget, Vtarget, and Etarget represent intermediate flows matrix, sectoral total outputs vector, final demand matrix, value added matrix, and environmental satellite accounts in target sector classifications (i.e., 45 or 91 sectors), respectively, while Zoriginal, xoriginal, Yoriginal, Voriginal, and Eoriginal represent ones in original sector classifications. The binary concordance matrix Ctarget-original shows correspondences between target sector classifications and original sector classifications. The notation “T” transposes a matrix.

3. Appendix
This section compares two methods allocating extracted resources to sectors using a two-sector case.
Assuming an economy containing only two sectors and that the resource is extracted only by sector 1, we define the following notions:
E: a vector representing total intensity of sectors;
FI: a vector representing direct intensity of sectors in method I;
FII: a vector representing direct intensity of sectors in method II;
e: a scalar representing the quantity of extracted resource in the economy;
x: a vector representing total outputs of sectors;
Z: a matrix representing intermediate product flows between sectors;
I: the identity matrix.

Method I:
Allocating extracted resources to sectors where resources are extracted from



Method II:
Allocating extracted resources to sectors where resources are used



As shown in above two equations, although sector 2 has the same total intensity based on two allocation methods, sector 1 has different results for different allocation methods.
Investigating where resources are extracted from covers full quantity of extracted resources in an economy, while investigating where resources are used only covers part of extracted resources (not including resources used by households and exported). If we consider the extreme situation that the resource e is only used by sectors 1 and 2 and not by final consumers, meaning that x1 = z11 + z12, the numerator of the result for sector 1 in the above equation can be written as

.
If the final demand of sector 2 is zero, meaning that x2 = z21 + z22, we can get

.
In this situation, the results for sectors 1 and 2 using method I are the same as those using method II.
Such finding means that these two methods are equivalent if method II includes the use of resources in the final demand sectors. We use the first approach because the second one needs additional data which are not available for all resources.
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