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ABSTRACT
The compilation of input-output tables has a long-standing tradition in Turkey. The tables compiled and published in generally every five years from 1959 to 2002. After 2002, supply and use tables will be compiled by annually basis at current and constant prices.  The input-output tables will be compiled only the years ending “0” and “5” according to ESA-95. 

The aim of this paper is to give information on the compilation of input-output and supply and use tables and to describe present situation and future developments of Turkish supply and use tables. The paper mainly focuses on the classifications, data sources and compilation methods used supply use and input-output tables for Turkey.  
1. INTRODUCTION 
The national accounts estimates of GDP in Turkey were compiled by production and expenditure approaches as annual basis according to SNA up to 1987. The GDP compiled by three methods as quarterly basis after 1987 are balanced on the level of total aggregates. 
In addition to the traditional national accounts estimates, the compilation of input-output tables has a long-standing tradition in Turkey. IOT have started to prepare after the establishment of the State Planning Organization (SPO) in 1960. In generally, IOT were compiled by every five years from the first table to last published table in Turkey. The first three IOT were compiled by SPO, the others seven IOT and SUT tables were compiled by TURKSTAT according to the concepts and definitions of SNA, using by the International Standard Industrial Classification of all Economic Activities (ISIC).   
Supply and use tables for 2002 will be the first table which published at the end of this year according to the European System of Accounts 1995 (ESA-95). This table will be full compliance the Turkish national accounts to ESA-95.  The Turkish SUT for 2002 is available only at current prices, so the next step is the calculation at constant prices. TURKSTAT will be compiled by annually SUT at current and constant prices as simultaneously.    

2. INPUT-OUTPUT TABLES IN TURKEY 
Wassily Leontief developed the first input-output table (IOT) with the construction of the tables for the years 1919 and 1929 for the United States, which were published in 1936. The IOT describes the interrelationship among various producers of an economy, with the assumption that one industry produces only one product. The IOT rearranges both the supply and use in a single table. This input-output framework was integrated into the system of national accounts, 1968.

The SNA-93 requires countries to compile SUT as it forms an integral part of the SNA-93. According to the SNA-93, the annual estimates of gross value added and its components, as well as output, intermediate, final consumption and GDP should all have their origin in annual SUT. The SUT framework has two tables, the supply table and the use table that are closely linked together.

In national accounts and economic analysis two kinds of input-output tables are referred to:
· Supply and use tables (SUT),
· Symmetric input-output table (IOT).
The major differences between a SUT and IOT are:
· The supply and use tables have two tables, supply and use tables, product by industry matrices and both industry and commodity classifications are used. The SUT are often referred to as rectangular input-output tables.

· An IO-table is a product by product or industry by industry matrix. An IOT rearranges both supply and use information in a single table and either a product or an industry classification is used for both rows and columns.

The first official IOT for Turkey were compiled for the years 1959, 1963 and 1967 by the State Planning Organization (SPO). These IOT specifically served as a basis for the Five-Year-Development-Plan. 

The first input-output table for 1959 contained 15 producer sectors, not services and other tables compiled by SPO for 1963 and 1967 contained 37 sectors.

Turkish Statistical Institute (TURKSTAT) compiled and published industry by industry IOT for the years 1968, 1973, 1979, 1985 at market prices and 1990 at producer’s prices, using the second revision of ISIC, published by United Nations. With the implementation of the 1993 System of National Accounts (SNA-93) in Turkey, TURKSTAT changed to the compilation of SUT. The first supply and use tables compiled for 1996 at producer’s prices, the second tables compiled for 1998 at basic prices, and the third tables at basic prices  for 2002 will be published this year,  based on the concepts and definitions of the European System of Accounts 1995 (ESA-95). 
SPO compiled input-output tables for the following years:

· Input-output tables, 1959. 
· Input-output tables, 1963.
· Input-output tables, 1967.
TURKSTAT compiled input-output tables for the following years:

· Input-output tables, 1968. 
· Input-output tables, 1973.
· Input-output tables, 1979.
· Input-output tables, 1985.
· Input-output tables, 1990.
All IOT from 1968 onwards were prepared and published as six tables (matrices) separately. These tables were the input-output table, output-mix table, table of trade and transportation margins, input-output coefficient matrix, Leontief inverse matrix and imports matrix. 

Input-output table for 1968 compiled a 50 industry level and six categories of final demand; the rests compiled a 64 industry level (publication level in Table 1: TR IO Tables).   
TURKSTAT compiled the supply and use tables for the following years:

· Supply and use tables, 1996.

· Supply and use tables, 1998. 

· Symmetric input-output table, 1998.

· Supply and use tables, 2002

· Symmetric input-output table, 2002.

Six tables were presented in the above publications:

Table 1: Input-Output table: An input-output table at producer’s values, which was also known as a transaction or flow table. Table 1 reflected the value of transactions that took place between the various industries.
Table 2: Input coefficients matrix: The input coefficient or direct requirements table, which was derived from table 1. Table 2 showed all the direct requirements of each industry in relation to the total output of the industry.

Table 3: Inverse coefficients matrix: An inverse coefficient or total requirements table, which in turn was derived from table 2. Table 3 showed the total requirements (direct and indirect) per rand of output delivered to final demand. By means of this table it was possible to calculate the impact of a change in final demand on the various industries.

Table 4: Output-mix table: An output-mix table is expressed as percentage figures, which shows output of an industry in terms of principal and secondary products. 
Table 5: Imports matrix: An imports matrix shows the value of imported goods and services purchased by industries and final demand categories. 

Table 6: Table of distributive margins: This table shows the differences between producers’ prices and purchasers’ prices of all flows in the input-output table. Wholesale and retail trade and transportation margins (railway, highway, water and airway) are included in this table.   
The classification of the industries was based on the second revision of the International Standard Industrial Classification of all Economic Activities (ISIC Rev.2), published by the United Nations.
The input-output tables for domestic production 1973, 1979, 1985 and 1990, aggregated 25 industries were presented in Table 1: TR IO Tables.    

3. SUPPLY AND USE TABLES IN TURKEY 
The revised System of National Accounts (SNA-93) and European System of Accounts (ESA-95) were published in 1993 and 1996 respectively. The new SNA and ESA provide a comprehensive framework on supply and use tables, which are an integral part of the new system and play an important role as an integration framework.

Supply and use tables provide detailed information of the supply of goods and services, by domestic production and by imports. Tables show the intermediate consumption and final use (consumption, gross capital formation and exports), the value added by industry and final demand by products. Tables also serve as a co-ordinating framework to ensure the numerical consistency and accuracy of data obtained from different sources i.e. structural business surveys, households surveys, investment surveys, foreign trade statistics.

The use table is divided into three different sections:
· The first section is intermediate uses shows the purchases of goods and services by industries, in order to produce their output. Intermediate consumption is valued at purchasers’ prices.

· The second section is final uses shows final demand categories and the values of the products going to these categories. Final demand categories consist of final consumption expenditure by households, final consumption expenditure by government, Final consumption expenditure by non-profit organizations serving households (NPISH), fixed capital formation, changes in inventories and exports. Final uses are valued at purchasers’ prices.

· The third section is value added shows the costs of each industry in terms of factor costs, for example compensation of employees, other net taxes on production, consumption of fixed capital and net operating surplus.

3.1. Prices 

The SNA-93 and ESA-95 prescribes three ways in which goods and services may be measured namely at basic prices, producer’s prices or purchaser’s prices. Basic links between prices are as follows:
         Basic prices

plus   taxes on products (excluding VAT)

less   subsidies on products

=       Producers’ prices

plus   trade margins

plus   transport margins

plus   non-deductible VAT

=       Purchasers’ prices

3.2. Statistical Unit

The statistical units in the supply and use tables are based on the use of the local kind of activity unit (KAU) as unit of observation. Statistical units used in input-output tables are based on the unit of homogeneous production (UHP) for the product-by-product tables and the local KAU for industry-by-industry tables as basic unit. 

The statistical units used in input-output tables compiled up to 1998 were based on establishments. Data was conducted both establishment and enterprise basis in the General Census of Industry and Business Establishments in 2002 for setting up Business Registration System. TURKSTAT started to collect statistical data from enterprises according to the local KAU after 2003. In Turkey, statistical surveys collect information on both production and intermediate use from enterprises based on Structural Business Surveys (SBS). In national accounts, homogeneous branches are used.

3.3. Classification

TURKSTAT used the second revision of the International Standard Industrial Classification of all Economic activities (ISIC) to classify the industries in the input-output tables for 1973, 1979, 1985 and 1990.  

In the supply and use tables for 1996 and 1998, TURKSTAT used the third revision of the ISIC to classify the industries. A national product commodity classification (US-97) was developed by using the third revision of ISIC at 9-digit level. 

In the supply and use tables for 2002, TURKSTAT used the Statistical Classification of Economic Activities in the European Community (NACE Rev. 1.1) to classify the industries. The Statistical Classification of Products by Activity in the European Economic Community (CPA), published by EUROSTAT in 2002. 

3.4. The supply and use tables for 1996 and 1998

The SNA-93 was implemented in Turkey the compilation of the supply and use tables. TURKSTAT compiled the first official SUT for 1996 reference year according to the recommendations of the SNA-93 and published it in December 2001. The working level of supply table for 1996 comprised of 205 commodities and 205 industries, but published it 97 commodities and industries.  

The use table shows the uses of goods and services and supplies information on the cost structures of industries. One additional row was added for the direct purchases domestic territory by non-residents.

The supply and use tables for 1998 were the first table compiled by at basic prices.  The working level of this table comprised of 210 commodities and 210 industries, but published it 97 commodities and industries. The supply and use tables for 1998 cover following tables: supply table at basic prices, including a transformation into purchasers’ prices, use table at purchasers’ prices, valuation matrices (table of trade and transports margins, table of taxes less subsidies on products), use table at basic prices, import matrix, input-output table for domestic output at basic prices and input-output table for imports.
The number of industries and commodities used in the IOT and SUT are given in Table 1: TR IO Tables. From the numbers it is clear that most of the industries and commodities in the supply and use tables of to manufacturing. Working and publication levels are the same in the compilation years of input-output tables, but not the same for the years of SUT.    
The input-output tables for domestic production for 1996 and 1998 aggregated 31 industries were presented in Table 1: TR IO Tables.  As you seen in table, the activities of education, health and social works held by private enterprises was showed in the supply and use tables for 1996 and 1998.  All activities which held by government were showed in the government final consumption expenditure of final demand categories. 

3.5. The supply and use tables for 2002
The supply and use tables for 2002 will be the first table for compiling of ESA-95 and the classifications of NACE and CPA, published by A60 at the end of 2007. Three additional rows in the SUT were added for the cif/fob adjustments on imports/exports, direct purchases abroad by residents and purchases on the domestic territory by non-residents.

The total activities of education, health and social works held by both private enterprises and government were showed in the 2002 SUT. All the government expenditures were taken to the intermediate consumption of breakdown by COFOG classification which held by Ministry of Finance, according to the distribution of 2004 results. We add also a new column for the final consumption expenditure by non-profit organizations serving households (NPISH). 
4. SYMMETRIC INPUT-OUTPUT TABLES 
4.1. Introduction

The supply and use tables (SUT) form a central part of the system of national accounts. The intermediate part of the SUT is in principle rectangular: the numbers of products and industries distinguished do not have to be equal. In practice, the number of products is more than the number of industries.

The intermediate part of a symmetric input-output table (IOT) is square: the number of rows is equal to the number of columns. The dimension can be either product-by-product or industry-by-industry. The square IOT is important for input-output analysis. There are lots of areas used IOT in analysis; well-known examples are the production, cost of structures and productivity analysis, employment analysis, energy analysis, impact analysis and environmental analysis. 

The industry technology assumption can be formulated as follows: Each industry has its own specific way of production, irrespective of its product mix.

In other words: each industry has its own input structure. To each industry we can attach a column of input coefficients that are typical of that industry. Even if the output-mix of an industry changes, the proportions in which the inputs are used are not affected. The industry technology applies best to cases of by- or joint production, since in those cases several products are produced in a single production process. 

The input-output table for 1998 was prepared by based on both product and industry technology assumptions, but published by product by product input-output table. The input-output table for 2002 was prepared by based on the application of fixed product sales structure of the industry technology assumption. The input-output tables for domestic output and imports were calculated as well. The working version of the transformed input-output table contains 210 by 97 products and industries for 1998.
4.2. Compilation of the input-output table

Input-output table was derived from the supply and use tables for years 1998 and 2002, which were the first tables compiled according to the concepts and definitions of the SNA-93 and ESA-95 respectively. The supply and use tables cover following tables: supply table at basic prices, including a transformation into purchasers’ prices, use table at purchasers’ prices, valuation matrices (trade and transport margins, taxes and subsidies on products) and import matrix. Symmetric input-output table covers the input-output table for domestic output and input-output table for imports.   

The use table is compiled at purchaser’s prices. The use table was made basic price valuation for calculating input-output table at basic prices. The trade and transport margins as well as taxes less subsidies on product were deducted from use table at purchasers’ prices to obtain use table at basic prices. Taxes and subsidies on product were recorded as separate rows in the use table at basic prices.

The structure of the supply and use tables for 1998 is presented in Figures 1 and 2.  

Figure 1. Domestic supply table at basic prices
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V´
- domestic supply matrix product by industry

g
- the row vector of the total output by industry 

q
- the column vector of the total domestic supply by product

       Figure 2. Use table at basic prices
	 
	 
	Industries
	Final use
	Total 

	 
	
	1, 2, 3, ..., n
	 
	uses

	 
	1
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	Total use at purchasers'prices
	 
	 
	 
	 

	Value added at basic prices
	 
	Y
	 
	 

	Total output at basic prices
	 
	G
	 
	


U
- intermediate part of the use table; product by industry

Y
- value added components by industry

E
- final demand part of the use table; product by category

q
- the column vector of the total supply by product

g
- the row vector of the total output by industry

4.3. Derivation process of the input-output table based on the assumption of industry technology

The construction of the input-output table from the supply and use tables was carried out in several steps. The first step was to transform the supply and use tables into input-output table by applying mathematical methods. 
The input-output tables for 1998 derived from supply and use tables based on both product and industry technology assumptions, using the Microsoft Visual Basic (VBA) language in EXCEL format. 

The firstly, domestic use table at basic prices was subtracted from use table at basic prices to imports matrix; c.i.f. (Figure 3). The input-output table was obtained by application of the fixed product sales structures of the industry technology assumption.  

Figure 3. Domestic use table at basic prices
	 
	 
	Industries
	Final use
	Total 

	 
	
	1, 2, 3, ..., n
	 
	uses

	 
	1
	 
	 
	 

	 
	2
	 
	 
	 

	Products
	3
	U
	E
	q

	 
	:
	210 x 210
	 
	 

	 
	m
	 
	 
	 

	Use of imported products
	 
	 
	 
	 

	Net taxes on products
	 
	 
	 
	 

	Total use at purchasers'prices
	 
	 
	 
	 

	Value added at basic prices
	 
	Y
	 
	 

	Total output at basic prices
	 
	G
	 
	


U
- intermediate part of the use table; product by industry

Y
- value added components by industry

E
- final demand part of the use table; product by category

q
- the column vector of the total supply by product

g
- the row vector of the total output by industry

The input-output table had no any the problems of negative values using by the fixed products sales structures of the industry technology assumption. 

4.4. Calculation of the input-output table by applying of the mathematical methods

The application of industry technology assumption requires that domestic supply table has to be square as it involves the inverse of the supply table. It can be possible to perform the transformation procedure if intermediate use matrix remains rectangular.

While the original supply table was a rectangular matrix to obtain the square format the aggregation was made. The number of product and industry groups in supply and use tables, domestic use table and imports matrix was aggregated to level of 97 as a square matrix. The transformation from supply and use tables to input-output table was made and calculated the Leontief inverse coefficients. 

Calculations were performed using the formulas presented in The ESA 95 Input-Output Manual –Compilation and Analysis, published by Eurostat in 2002. The calculation procedures are as follows: firstly, the inversion of domestic supply matrix 
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 was performed. Then the intermediate input-output coefficient matrix A was calculated by multiplying the use table U with the inverse of the domestic supply table:

 A = Z(diag(g))-1 = V(diag(q-m))-1U(diag(g)) -1 = DB

The primary input coefficient matrix W was similarly derived by multiplying the value added matrix Y with the inverse of the domestic supply table:
W = K(diag(g))-1 = Y(diag(g))-1 = L
The input-output matrix was obtained by multiplying the coefficient matrices A and W with the matrix of total supply of products on the diagonal diag(q):

Z = V(diag(q-m))-1U

F = V(diag(q-m))-1E 
V´
- domestic supply matrix product by industry

g
- the row vector of the total output by industry 

q
- the column vector of the total domestic supply by product

U
- intermediate part of the use table; product by industry

Y
- value added components by industry

A - intermediate input-output coefficients matrix; industry-by-industry

W - value added input-output coefficients matrix; value added by industry

diag(q-m) - matrix with q-m on the diagonal
q-m          - vector of total domestic output of products

diag(g)
- matrix with g on the diagonal

Figure 3. Industry by industry input-output table at basic prices
	 
	 
	Industries
	Final use
	Total 

	 
	
	1, 2, 3, ..., n
	 
	output
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	Industries
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	Z
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	Value added at basic prices
	 
	K
	 
	 

	Total output
	 
	G
	 
	


Z   - transformed intermediate part of use table = SIOT, industry by industry

K  - transformed value added part of use table = value added part of industry-by-industry SIOT, value added by industry
F  - transformed final demand part of use table = final demand part of industry-by-industry SIOT, industry by final demand

5. FUTURE DEVELOPMENTS OF TURKISH SUPPLY AND USE TABLES

The supply and use tables for 2002 will be published by TURKSTAT at the end of this year. These tables will be benchmark year table for the national accounts estimates of Turkish economy. After published 2002 SUT and IOT, TURKSTAT will start to work on annual supply and use tables at current and constant prices for the years 2003 and 2004. They will publish during the first half of 2008.  

The 2005 SUT and IOT will be prepared in 2009 as a new benchmark year table according to the ESA-95.  

6. CONCLUSION

This paper gives the summary information on the compilation of input-output and supply and use tables in Turkey. While IOT and SUT are preparing in generally every five years up to 2002, after that date, SUT will be started to prepare as annually basis depends on ESA-95. 
The product by product and industry by industry input-output tables for 1998 based on product and industry technology assumptions were our first experiences. Industry by industry input-output table for 2002 will be prepared the application of the fixed products sales structure of industry technology assumption.  
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