An approach for the compilation of China 2005 Supply and Use Tables
QI Shuchang, LIU Huiping, ZENG Xianxin, JIN Hong
Department of National Accounts, NBS
Abstract

Under the instruction of ADB experts and RETA 6483 project consultants, NBS staff on National Accounts systematic compiled tentative 2005 SUT (56 commodities by 37 industries) by using current data sources. The paper described the study of supply and use theories of 1993 and 2008 SNA, the gap of boundaries, indicators and methodologies of national accounts between China and SNA, and how to apply theories into practice. Enlightened by the compilation, it is initially ascertained by NBS that study of supply-use accounts will keep on being carried out. With other auxiliary materials, NBS will attempt to directly compile China’s 2008 Supply and Use Table, and also give feasible suggestions on consummating Chinese survey systems.
I Introduction
From September 2008, NBS has studied and participated in the regional technique aid project established by ADB - “Adopting the Supply and Use Framework towards 1993 System of National Accounts Compliance in Selected Developing Member Countries” (Code: RETA 6483), aiming at facilitating the development of Supply and Use Accounts in China. 

Under the concept and principle of 1993 SNA supply and use framework and the instruction of ADB experts and project consultants, NBS staff on National Accounts systematic compiled tentative 2005 SUT (56 commodities by 37 industries) by using current data sources. 
II Supply-use accounts in the SNA
The Input-Output table before 1993 SNA is mainly used for macroeconomic analysis. while supply-use accounts in 1993 SNA are constituted by a set of integrated supply and use table and symmetric input-output table, with the function of both analysis and framework. 
Under the supply and use framework, supply and use tables are a powerful tool with which to compare and contrast data from various sources and improve the coherence of information system. 
Also, Supply and use tables can balance the gross supply and gross use with the measured flows of goods and services using product flow methods. This balance is not only on the gross level but also detailed industries, even product-based. This could coordinate production-based GDP, income-based GDP and expenditure-based GDP and improve the accuracy of GDP and other important national accounts indices. 

(I) The supply table
A supply table can be viewed as a rectangular table. The main part of the supply matrix is a matrix of n products (commodities) by m industries. The row reflects the commodity is produced by which industry and the column reflects the industry supplies which product. Besides, the column also reflects imports, taxes on products, subsidies on products, and trade and transport margins vectors. The total across a given commodity row shows total supply of the commodity calculated at purchasers’ price. The total down an industry column shows the output of the industry calculated at basic price. Table 1 shows the basic form of supply table.

Table 1  Supply table
	
	Total supply at basic prices
	Taxes on products
	Subsidies on products
	Trade and transport margins
	Total supply at purchasers’ prices

	
	Output by industries
（by ISIC Categories）
	Import
（CIF）
	
	
	
	

	
	(1)
	(2)
	（3）
	(4)
	(5)
	(6) 

	Products(by CPC sections）
1. Agriculture, forestry and fishery products
2. Ores and minerals

…
n. Community and social services

Total
	
	
	
	
	
	


The statement of the balance in the table is:

Total supply at basic prices = domestic gross output + imports
Total supply at purchasers’ prices = total supply at basic prices + taxes on products – subsidies on products + trade and transport margins
1. Classification of Sectors.
In the supply table, the basis for grouping products is an aggregation of CPC, a group of products that consist of homogeneous goods or services. The basis for grouping producing units is an aggregation of ISIC, a group of industries that consist of a group of establishments engaged in the same, or similar, kinds of activity.
2. Valuation

Based on the ways of recording taxes, subsidies, trade and transport margins, output is valued at purchasers’ prices, producers’ prices and basic prices.
The purchaser’s price is the amount paid by the purchaser, excluding any deductible VAT or similar deductible tax, in order to take delivery of a unit of a good or service at the time and place required by the purchaser. The purchaser’s price includes other taxes less subsidies on production, taxes less subsidies on product, trade and transport margins.
The producer’s price is the amount receivable by the producer from the purchaser for a unit of a good or service produced as output minus any non-deductible VAT invoiced separately by the purchaser or any transport charges invoiced separately by the producer. The producers’ price includes other taxes less subsidies on production, and taxes excluding VAT less subsidies on product.
The basic price is the amount receivable by the producer from the purchaser for a unit of a good or service produced as output minus any tax payable, and plus any subsidy receivable, on that unit as a consequence of its production or sale. It excludes any transport charges invoiced separately by the producer. The basic price only includes other taxes less subsidies on production.
The three price valuations can be linked schematically as follows:
Basic prices + Taxes on products excluding VAT - Subsidies on products = Producers’ prices + Non-deductible VAT + Transportation charges invoiced separately + Wholesale and retail distribution margins
= Purchasers’ prices
3. Other taxes on production, taxes on products, VAT, trade and transport margins
(1) Other taxes on production (subsidies on production)
Other taxes on production (subsidies on production) consist mainly of regular taxes on labour or assets for enterprises, such as taxes on payroll, regular taxes on vehicles or houses, etc. Other taxes on production (subsidies on production) cannot be deducted from prices of input and output. They are included in the basic prices measurement.
(2) Taxes on products (subsidies on products)

Taxes on products (subsidies on products) consist of taxes on goods and services (or subsidies on products), is payable per unit of quantity of products or a specified percentage of the price per unit or value of the goods or services transacted. In the SNA, taxes on products (subsidies on products), except VAT, are included in the producers’ prices measurement.
(3) VAT

A value added type tax (VAT) is a tax on products collected in stages by enterprises. Producers are required to pay to the government a certain proportion VAT on their selling to the customers.
(4) Trade and transport margins

Trade and transport margins refer to additional charge by wholesale and retail trade, and transport margins paid by purchasers for delivering goods.

(II) The use table
A use table can also be viewed as a rectangular table, with intermediate consumption and value added in the rows. 

Intermediate consumption is classified with commodity sectors. Value added consists of compensation of employees, taxes less subsidies on production and import, gross mixed income payable, gross operating surplus payable and fixed assets consumption. 

There are intermediate use and final use in the columns. Intermediate use is classified with industry sectors. Final use consists of exports, final consumption expenditure and capital formation.

The row direction reflects the use of goods and services and the column direction reflects production cost components of industry sectors and final consumption components. It consists of three quadrants, Quadrant I is intermediate consumption matrix, Quadrant II is final demand matrix, and Quadrant III is value added matrix. Table 2 shows the basic form of use table.

Table 2  Use table

	
	Intermediate consumption of industries (by ISIC categories)
	Exports
（FOB）
	Final consumption expenditure
	Gross capital formation
	Total use at purchases’ prices

	
	
	
	Households
	NPISHs
	General government
	Gross fixed capital formation
	Changes in inventories
	Acquisition less disposals of valuables
	

	
	(1)
	(2)
	(3)
	（4）
	（5）
	（6）
	（7）
	（8）
	（9）

	Products(by CPC sections）
1. Agriculture, forestry and fishery products

2. Ores and minerals

…
n. Community and social services

Total
	Inter- mediate Consumption quadrant ( Quadrant I)
	Final demand quadrant
（Quadrant II）


	

	Total gross value added/GDP

Compensation of employees

Taxes less subsidies on production and imports

Mixed income, gross

Operating surplus, gross

Consumption of fixed capital
	Value added quadrant
( Quadrant III )
	

	Total input
	
	


The statement of the balance in the table is:

Total intermediate consumption + exports + final consumption expenditure + capital formation = Total use at purchasers’ prices

Total intermediate inputs + total value added = Total inputs
1、Intermediate consumption (Quadrant I)
Intermediate consumption matrix, which is also called absorption matrix, shows intermediate input components of every industry sectors. The total down a column shows the total of all types of products used as intermediate consumption inputs by a single industry sector. Intermediate use matrix is measured at purchasers’ prices.
The compilation of intermediate use matrix usually relies on two sources. One is intermediate consumption information of industry sector from establishment. The other is from detailed product supply and related sales information, using product flow method to allocate product traces in the industry sectors, to compile intermediate use components of commodity sectors.
2、Final demand matrix (Quadrant II)

Final demand matrix consists of three sub-matrices that are final consumption expenditure, capital formation and exports. It is measured at purchasers’ prices.
(1) Final consumption expenditure. Final consumption expenditure consists of households, NPISHs and general government final consumption expenditure. Household surveys are used to measure household consumption.
(2) Capital formation. Capital formation consists of gross fixed capital formation and changes in inventory.
(3) Exports. Exports measurement is the same with imports. It is necessary to convert custom classification (HS) into product classification (CPC). Exports are measured at FOB prices.
3、Value added matrix (Quadrant III)
Value added matrix consists of compensation of employees, taxes less subsidies on production and import, gross mixed income payable, gross operating surplus payable and fixed assets consumption.

4、Relationship between supply table and use table.

The total across a row of commodity sectors in supply table = The total across a row of commodity sectors in use table.

The total down a column of industry sectors in supply table = the total across a row of industry sectors in use table.
III China’s tentative Supply and Use Framework
(I) Reference year – 2005
Annual input-output table was compiled in 2005, we could obtain detailed data of output, household survey and import/export. Particular industrial statistics by product could also be referenced. Moreover, during the initial stage of project, we had not finished Input-Output survey and compilation of 2007. Based on the above reasons, the reference year was determined as 2005.
(II) Classification of sectors – 56 commodities by 37 industries
Complying with ISIC 3.1 and CPC 1.1 recommended by ADB, the sector scale of China’s tentative Supply and Use Table in 2005 was determined to be 56 commodities, 37 industries.
(III) Valuation – Purchasers’ Prices
Because of the weakness on detailed basic taxes data by commodity and the current status that Chinese national accounts were evaluated at producers’ prices including VAT, we used purchasers’ prices on the basis of producers’ prices including VAT in 2005 SUT.
IV Compilation Methods and Data Sources of SUT
The compilation process of SUT is set as follows: Supply Table (commodity by industry) and Use Table (commodity by industry) were compiled first, and then balance of supply and use was actualized. Chinese tentative SUT in 2005 was indirectly reckoned by utilizing current data source from “corporation units” and Input-Output table in 2005.
    (I) Supply Table

Supply Table comprises gross output, imports, trade and transport margins.
1. Gross Output
As Chinese national accounts are evaluated by producers’ prices including VAT, it is the same with Gross Output in Supply Table, that is, the prices involve not only other production taxes in the output by basic prices but also product taxes, VAT and correspondent subsidies (disposed as negative taxes). 
In Gross Output Matrix, the row reflects commodity and the column shows industry.
(1) Agricultural products. 

Data source: Gross Output Value of Agriculture, Forestry, Animal Husbandry and Fishery and Related services (Table M301). Department of Rural Survey, NBS
Compiling method: product output multiply product price
(2) Industrial products
Data source: Aggregative table of gross output by industry calculated on product in type of large, medium and small industrial enterprises. Department of Industrial Statistics, NBS

Compiling method: product output multiply product price
(3) Construction

Data source: Production status on Construction Enterprises (Table C102). Department of Investment and Construction Statistics, NBS
Compiling method: calculated by total output of construction.
(4) Other sectors

Data source: financial data of enterprises, data from department statistic, final budget of public finance and census.
Compiling method: for enterprises, calculated by operating income; for government agency and other units, calculated by regular operating expenditure plus depreciation.
2. Imports
According to system of Chinese national accounts, producers’ prices of imported commodities should be “C.I.F plus import taxes”, among which import taxes include import duties as well as excise and VAT levied by the Customs. 
Imports vector was estimated by commodity through using imports and exports data from the Customs and BOP data in 2005. 
3. Compiling Matrix of Trade and Transport Margins

First of all, rate of trade and transport margins was estimated by utilizing data source from China’s IO survey. Since there was no IO survey in 2005 but in 2002 and 2007, meanwhile 2007 data is the latest, the rate of 2007 transport costs and rate of 2007 trade margins were used instead of 2005 data. Secondly, we compiled matrix of transport costs and trade margins respectively by using correspondent rate. Thirdly, using transport costs and trade margins in balanced Use Table at producers’ prices as total control, we revised initial transport costs matrix and trade margins matrix and obtained final transport costs matrix and trade margins matrix. Finally, we combined transport costs matrix and trade margins matrix to get matrix of trade and transport margins, then obtained sub-total vector of trade and transport margins of each product sector.

Note that transport costs control excludes passenger transport costs and transport costs covered by suppliers’ selling commodities at gross price. That is, in Use Table at purchasers’ prices, there is still data in the row of transport and storage.

(II) Use Table
Use Table includes 3 quadrants: Intermediate Consumption, Final Demand and Value-added.

1. Intermediate Consumption
In Intermediate Consumption Matrix, the row shows commodity and the column represents industry, which reflects the commodities and services consumed during production process of industry sectors. 
Compiling Method is: based on Input-Output table and Output table, we adopted “product assumptions” principle, calculated input coefficient of industry sectors, and then obtained intermediate consumption of each industry sector. Detailed method is set as follows:
(1) Calculating the input coefficient matrix with formula B=AC, in which A is direct consumption coefficient matrix of Input-Output table (commodity by commodity), C is product proportion coefficient matrix of Gross Output table (commodity by industry).
(2) Calculating Intermediate Consumption Matrix by gross output of industry sectors multiplying correspondent input coefficient.
2. Final Demand
In Final Demand Matrix, the row shows commodities and services, the column represents household consumption, gross fixed capital formation, changes in inventories and exports, which reflects the use in final demand sectors. 
(1) Household Consumption. We estimated the vector of household consumption expenditure in 2005 based on data from urban and rural household survey in 2005, meanwhile considering the variation from 2005 to 2007.
(2) Consumption of general government. We estimated the vector of consumption of general government in 2005 by utilizing the expenditure of final budget of public finance in 2005 as well as the changing expenditure from 2005 to 2007.
(3) Gross Fixed Capital Formation. Since there was no special survey on composition of fixed assets in China in 2005, the vector of Gross Fixed Capital Formation was estimated according to the change tendency of the size of Fixed Capital Formation in 2002 and 2007 Input-Output tables, together with Fixed Capital Formation in 2005 annual table.
(4) Changes in Inventories. We estimated the value of inventories at the beginning and the end of the year with both prices uniformed, and referenced from the following data sources: Enterprises’ Financial Statements, Related Price Indices Table, Production and Operation of Labor Subcontractors in Construction Industry, tabulations of Sales of Wholesale and Retail Commodities by Total Amount and by Sort, Production Condition of Animal Husbandry, Basic Conditions of Rural Households, Information from population survey and GDP accounts in the year of economic census.
(5) Exports. It was estimated by using exports in 2005 Input-Output Table, which included the value of transport services provided to the imported commodities by Chinese transport enterprises.
3. Value added
In Value added Matrix, the rows comprises Compensation of Employees, Taxes less subsidies on production, Consumption of fixed capital and Operating Surplus, the column represents industry sectors.
Value added Matrix was estimated based on Input-Output table and Output table of 2005. We adopted “product assumptions” principle, calculated the proportion of value added components accounting for gross output of each industry, and then obtained value added components of each industry sector. The following is detailed methods:
(1) Calculating the primary input coefficient matrix with formula B=AC, in which A is the proportion of value-added components accounting for gross output of each industry, C is product proportion coefficient matrix of Gross Output table.
(2) Calculating the proportion of value added components accounting for value added of each industry according to the primary input coefficient matrix. 
(3) Calculating value added components: Firstly estimate value-added of each industry, that is, gross input minus intermediate consumption; and then obtain value-added components by value-added of each industry multiplying correspondent primary input coefficient.
(III) Balancing SUT
The unbalanced data was adjusted one by one through manual techniques to realize gross supply equaling gross use. 
1. Gross Output. For those products unbalanced in supply and use, we analyzed possible weakness of data source associating with output measuring methods and revised total output by utilizing census and survey information.
2. Changes in inventories. For those sectors lacking of basic data and with most of imputation, we determined reasonable interval of 2005 changes in inventories according to the trend of changes in inventories in China’s IOT from 2002 to 2007.

3. Gross fixed capital formation. For those capital goods in close correspondence, if all the indices like output and consumption were measured accurately, we analyzed the reasonableness of fixed asset investment data and revised gross fixed capital formation of these products.
4. Intermediate Consumption. Considering no IO survey in China in 2005 while 2007 IO survey completed during the latter stage of project, we revised intermediate consumption of several product sectors by using production and consumption structure derived from 2007 IO survey.
V Achievements and Challenges
 During the process of compiling tentative China 2005 SUT, we deeply studied supply and use theories of 1993 and 2008 SNA, identified the gap of boundaries, indicators and methodologies of national accounts between China and SNA, and applied theories into practice by utilizing current IOT and other data sources to compile tentative 2005 SUT. 
 (I) Classification of Sectors. The classification of sectors in China’s IOT is established on the basis of National Economy Industry Classification of China (GB/T4754-2002), which does not comply with ISIC (version 3). Therefore, we established the correspondence between Input-Output classification and CPC and ISIC, combined the cross-classified sectors, standardized the name of sectors, and obtained 56 commodities, 37 industries. 
(II) Valuation. Under SNA recommendation, SUT should be compiled step-by-step at basic prices, producers’ prices and purchasers’ prices. However, China currently uses producers’ prices including VAT for the shortage of sufficient taxes data such as product taxes. Meantime, as customs duties of each commodity are already involved in the imports, in the output matrix provided to ADB, gross output comprises VAT and imports include customs duties.
(III) Intermediate Consumption. Basic statistics of establishment has not been built and IO survey was not carried out in 2005, which caused it difficult to compile intermediate consumption of industry sectors directly. Thereby, we attempted to use the existing IOT and supply table in 2005 to construct intermediate consumption of use table by mathematical methods.
(IV) Data Balancing. According to SNA, gross supply should equal gross use in SUT, which is inconsistent with the situation of imbalance between China’s published GDP in 2005 by production and expenditure approach. For those discrepancies occurred in supply and use, we revised gross output, final demand and intermediate consumption based on the principle of gross supply equaling gross use of each product sector, finally realized the balance of supply and use. 
However, since it is the first time for China to learn to compile SUT, we have confronted with unprecedented difficulties and challenges. Through anatomizing, we have solved some of issues while others are still in suspense for further studies:

Firstly, lack of establishment information. The foundation of supply and use theories is establishment statistics, which can reflect production and use of each product. Unfortunately, Chinese current situation of statistics based on corporation units has a certain gap with the recommendation by 1993 SNA. From the point of view of using supply and use framework to improve the matching ability of Chinese basic data so as to enhance the harmony of China’s GDP and related macroeconomic indicators, it is necessary to deeply study statistics system on the basis of establishment or statistical method of collecting establishment data through corporation units’ information.
Secondly, inconsistency between Chinese classification criterion and international standard. In China, industry classification is currently inconsistent with ISIC, product classification has not been completely put into practice, and government function classification cannot arrive at international standard. All of these restrictions are prominent in this SUT project. Taking industry classification and product classification as an example, Chinese classification is far away from the 2-digit of CPC and ISIC, not to mention the 3 or 4 digit. 
Thirdly, insufficient basic data sources. Restricted by insufficient basic survey materials, tentative 2005 SUT has certain difference compared with SUT in 1993 SNA. For instance, “Taxes less subsidies on products” is not separately listed in supply table, which causes not to distinguish basic prices, producers’ prices and purchasers’ prices clearly; “Final Consumption of NPISHs” is not separately listed in use table, Consumption of General Government cannot be divided into “collective” and “individual”, “acquisitions less disposals of valuables” is not separated from Gross Fixed Capital Formation, etc.
VI The Way Forward
By virtue of implementing RETA 6483, we learn the basic principles of Supply and Use Accounts in 1993 SNA, accumulate some experience in Supply and Use Accounts, enhance the technical level of accounting, and achieve the working target set at the early stage of the project. At the same time, enlightened by this project, it is initially ascertained by NBS that study of supply-use accounts will keep on being carried out. The following is the preliminary plans: On the basis of the achievements of ADB SUT project, technically supported by the experts from international organizations like OECD, by utilizing economic census information in 2008 and other auxiliary materials, we attempt to directly compile China’s 2008 Supply and Use Table, and also bring forward feasible suggestions on consummating Chinese survey systems.
