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1. Introduction

The European System of National and Regional Accounts underlines the fact that the annual national accounts aggregates should be derived from an input-output framework. Furthermore a complete coherence between national accounts and the input-output framework by means of Supply and Use Tables (SUT) should be guaranteed in reference to the year of estimate considered to be definitive. 

Producing SUT as an integral part of the national accounts or deriving national accounts from an input-output framework rises arguments in favour and against which are widely recognised and they refer both to the theoretical and the operational domain. 

The Italian approach at the basis of the integrated estimate of the national accounts aggregates and of the supply and use tables is based on the analysis, correction and, finally, balancing of the discrepancies among the supply and use aggregates, independently estimated, and includes the construction of a constraint system that allows the simultaneous balancing of all the accounts and tables, which compose the supply and use tables framework at purchaser’s prices and at basic prices.

In this paper we describe in detail the Italian experience and present our contribute to the debate referring both to methodological issues and to organization aspects.

2. Inputs required for the construction of the supply and use tables
The approach at the basis of the integrated estimate of the national accounts aggregates and of the supply and use tables is applied in reference to each year of estimation of the national accounts, whether it is the benchmark year, a year in which the estimate is definitive or a temporary year
. The procedure for estimating the aggregates that enter the balancing system and the quality of the information contained in them, obviously, changes, but the method with which the estimates are assembled and analysed remains identical.

We start by forming preliminary estimates of all the required inputs to assemble supply and use tables at purchaser’s prices and at basic prices:

1. production matrix at basic prices;

2. cif import matrix use side;

3. valuation matrices;

4. use table at purchaser’s prices. 

According to the Italian approach, all inputs are implemented with a detail of 101 industries and 101 products.
The following paragraphs describe in brief the direct and indirect techniques used for the calculation of all the aggregates.

2.1 The supply input
Production matrix

The production matrix is obtained, adding the following six matrices independently constructed:

1. Market production matrix of enterprises (the market production matrix relative to financial and non-financial enterprises as well as to households considered as producers);

2. Production of enterprises and households for own-account final use;

3. Market production matrix of the General Government;

4. Non-market production matrix of NPISHs;

5. Market production matrix of NPISHs;

6. Non-market production matrix of the General Government;

All six matrices consist of 101 rows and 101 columns. While the rows indicate the 101 product groupings classified according to the CPA
, the columns contain the 101 “industries”, or groupings of economic activity units classified based on the NaceRev1.1
. The cells on the main diagonal present the value of the industry’s “typical” production, the so-called “main production”. The other cells present the industry’s “secondary production” value, in other words, the value of goods and service production that is not typical of the industry, but which cannot be identified separately, based on the enterprises’ accounting data and information on the workers of their local units. 

The market production matrix of enterprises, which, quantitatively speaking is the most relevant, is constructed differently depending on the industry or product. Generally, the first step for constructing the matrix is to distribute the production of each industry into their columns’ cells. This column-based procedure is also the main one as the purpose of the production matrix is to identify the part of the secondary production included in the “known” value of the industry’s overall production and to attribute it to the specific product. In other words, the elements p.i of the marginal row are data that derive from the estimates obtained by means of a universe expansion technique. This technique expands to the universe, through the full time equivalent units classified per industry, the per-capita production values from Istat’s Enterprise System of Accounts survey (ESA) and “Small and Medium Enterprise” Survey (SME)
, and corrected for the under-declaration of the value added (“per-capita × full time equivalent units”). The total production pj. of the jth product is subsequently obtained, adding all the elements of the matrix’s jth row.

However, for some other industries, a different procedure is applied that does not estimate the overall production p.i, but, thanks to the product-level basic data available, estimates the overall production pj. of the goods or services that make up their typical product. This estimation is obtained through the “quantity × price” technique. For the energy, agricultural, zootechnics and fishing products, and for the leasing services, we know both the overall quantity produced and the unit prices, and that independently on the industry producing them. Hence, the overall estimation of the goods and service production represents a row obligation. When constructing the matrix, the estimation of pj. must be distributed into cell pjj, which contains the main production of the industry that encloses product j among its typical one, and into the other cells of the same row that hold the production of product j by industries that do not enclose it among their typical ones. Consequently, since the total industry production is not a “predetermined” data, it is obtained afterwards, adding the main diagonal pjj cell’s value with the values estimated in the other cells of column jth.

The production of domestic services is not included in the market production matrix of the enterprises we are discussing here. According to the ESA, such production is indeed considered as household production for “own-account” final use. Therefore, the matrix’ 101st row and column are empty. 

Except for the agriculture, forestry and fishing industries (columns 1 to 4), for the credit sector (column 82) and insurance services (column 83), the basic data for constructing the production matrix come from the ESA and SME surveys and from the annual Industrial Production Survey (Prodcom)
. These data allow constructing a B “base matrix” after undergoing various changes.

For the industrial sectors (columns 5 to 63), excluding energy (5, 6, 26, 60-62) and building (63), and for the service sectors (64-100), excluding credit-related (82), insurance (83) and leasing (85) sectors, the columns of the B matrix are re-aligned through re-proportioning to the total production data of sector p.i obtained by means of the “per-capita × full time equivalent units” technique. Hence, for the sectors whose production is estimated based on this technique, the value of cell pji in matrix P is obtained as follows:
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where:

bji is the value of industry ith in the general cell of base matrix B;
p.i is the total production of industry i;
j=1-101;

i = 7-25, 27-59, 64-81, 84, 86-100.  

This re-alignment is not applied to energy products nor to the building and leasing of building sectors since their overall production is not estimated, as previously explained. 

The production matrix of enterprises and households for own-account use includes various elements attributable to the following types of activity that are, economically speaking, important according to the ESA95: 

1. Use of the house by owners-occupiers (imputed rents); 

2. Use by households of domestic staff for services they consume (housecleaners, family assistants, etc,);

3. Increases in immobilizations for internal works by enterprises;

4. Production of software by enterprises for their productive processes.

The production matrices of the General Government and of NPISHS are distributed into market and non-market. Quantitatively speaking, the most relevant matrix is the one relative the General Government’s non-market production, which, substantially, is of a diagonal type. 

Import matrix : 

The foreign trade aggregates used in the SUT framework are consistent with the "domestic" concept. Therefore, imports do not include the goods purchased abroad by residents.

The Use Table of Imports was developed
 by using for the first time the data on import flows by purchasing operator (Source: Intrastat and Custom Data, where imported goods are separated by statistical item, geographical area of origin and economic activity of the operator).

It was not always easy to process this information; in the first place, the accuracy of the classification by economic activity had to be verified; subsequently, a distribution criterion for the flows directed to trade operators had to be devised. Working at a very high level of breakdown (NaceRev1.1 five digits) has led to a rather accurate distribution of imported goods.

Imported services were distributed to the various industries according to the classification provided by the Balance of Payment compilers, that is detailed enough to allow in certain cases to identify buyer industries directly from the type of service. For those services that could not be allocated on such a basis, a preliminary estimation was carried out taking into account the information obtained from the enterprise cost structure, then balanced with import and domestic production flows.

Valuation matrices
The matrices including all the flows related to supply of and use for margins and net taxes on products are referred to as "valuation matrices"; they are required in connection with SUTs in order to link the different product flows valuation concepts - purchasers' and basic prices - and obtain as homogeneous as possible supply and use flows. These matrices considered on the supply side - i.e. with the same form and dimensions as the supply table - are necessary in order to balance SUTs at purchasers' prices and on the use side - i.e. with the same form and dimensions as the use table - in order to transform use data at purchasers' prices into basic prices and therefore ensure that demand and supply by product are balanced at basic prices as well.

In our SUT framework we estimate:

· five matrices of trade margins
;
· four matrices of transport margins
;

· a matrix of taxes on products less subsidies;

· a matrix of non-deductible VAT.

All those matrices, are coherent with the total supply side; therefore by adding the margins and net taxes (plus VAT) columns to the total supply at basic prices, it was possible to complete transformation into purchasers' prices.

2.2 The use input
Cost matrix
The cost matrix was built, for the benchmark year, with the direct method, using a survey on enterprises and service costs covering all national production sectors with the exception of Agriculture and Public Administration. The survey involved all the enterprises with more than 250 employees and a sample of small enterprises (20,000). 
Survey estimates have been analysed first, then compared and integrated with other sources. It was necessary, first of all, to compare the survey sample and the National Accounts universe. Agriculture, Public Administration and Non-market, as already noted, were not included in the sample.
As regards to the energy sector
, it has been estimated a specific cost matrix by product. The aggregated values of this specific matrix were used in the cost matrix thus substituting the survey estimates.
Furthermore it has been necessary to evaluate and insert in the cost matrix a few items which have not been measured by the survey such as the Financial intermediation services not directly measured (FISIM), the services provided by interim agencies and similar working contracts (coordinate and continuous work).
Finally the cost matrix included detailed estimates, provided by our sector experts, on specific items as

· Ordinary maintenance and repair of non-residential buildings;

· Insurances;

· Financial services;
· Effective rents.

The update of the cost matrix is based on the simultaneous use of different sources. Information on the production of different industries are derived from business surveys, while overall costs by product are estimated using technical input coefficients. Furthermore there are several other data which enter in the process of updating the matrix such as the import matrix, new information on the use of energy for intermediate consumption, estimates on financial services and on the costs of the construction work industry and other selected industries.
Household consumption expenditure
The aggregate represented by private consumption was obtained from a complex integration of different sources (the commodity flows method, household budget survey, sales indicators in commercial businesses, multi-purpose survey, other quantity and price indicators by specific items). According with the SUT framework, a household consumption transition matrix is estimated (products by purposes). The breakdown chosen for household consumption expenditure is based on the new Coicop
 and consists of 54 purposes of consumption. For the products, 101 groups of products compatible with the CPA classification have been chosen. The resulting 101x54 matrix has 226 significant cells, i.e. cells which in principle contain values other than zero.

General government and NPISHs consumption expenditure
General government final consumption expenditure covers the following two categories:

· the value of non-market goods and services produced by government, minus own-account capital formation and any receipts connected with their provision
.

· purchases by government of goods and services produced by market producers which are supplied to households as social benefits in kind without undergoing any change.
NPISHs final consumption is the value of the goods and services the institutions produce net of own-account capital formation (software produced on own account) and of the receipts from sales of goods and services (payments for other non market output).

As for the household consumption, a transition matrix both for final consumption expenditure of General government and for NPISHs consumption expenditure are estimated. The General government matrix measures 101x112, 112 being the number of Cofog
 classes at the third level of the functional classification. The matrix has 91 significant cells. The NPISHs matrix measures 101x101 being a diagonal matrix.
Gross fixed capital formation
This item is estimated at the Cpa category level. At this level of detail (four-digit) we identify 152 economic activities producing capital goods, 147 of which concern tangibles. Four types of estimation method were used for gross fixed capital formation:

1. the commodity-flow method;

2. the expenditure method;

3. the quantity x price method;

4. other methods.
Changes in inventories

Changes in inventories are calculated for the 101 products with a breakdown into finished goods, raw materials and products acquired and resold without further processing.
Acquisitions less disposals of valuables

The estimate for goods produced in the current period was made using the commodity-flow method, by appraising the value of the goods placed on the market (output plus net imports) which are intended for accumulation as a store of value.
Exports
The main source available for estimating exports of goods is the foreign trade statistics compiled by ISTAT (foreign trade department). To goods exports, we added the figures from certain headings of the Italian balance of payments produced by the Bank of Italy exports of goods sold from Italy to foreign embassies, consulates or international organisations located on Italy’s geographic territory.

Exports of services consist of all services rendered by residents to non-residents. The main source available is the Italian balance of payments drawn up by the Bank of Italy on the basis of the Fifth Edition of the International Monetary Fund Manual (IMF Manual).
3. The scheme of the national accounts

The approach at the basis of the integrated estimate of the national accounts aggregates and of the supply and use tables is based on the analysis, correction and, finally, balancing of the discrepancies among the supply and use aggregates, independently estimated. It includes the construction of a constraint system that allows the simultaneous balancing of all the accounts and tables, which compose the supply and use tables framework at purchaser’s prices and at basic prices. This methodological approach is at basis of the estimates of 15 supply and use tables which refer to the time series 1992-2006. The SUTs are perfectly integrated with the national accounts time-series thus incorporating the joining up between the 1992 benchmark and the 2000 benchmark as well as the main aggregates reconstruction up to 1970 (1970-1991 time series).

As we already said, we start by forming preliminary estimates of all inputs for the supply and use tables at purchaser’s prices and at basic prices, with a detail of 101 industries and 101 products, as described in the previous paragraph.

The general picture drawn at the beginning with the very first figures estimated, generally presents rather high discrepancies between supply and use totals by product. This is considered normal and even desirable. In fact, the entire procedure involves about 54,000 numbers, which come together to form the aggregates of the supply and use estimated by means of multiple independent sources, each of which must be treated in a different manner in order to be guided towards the definitions of the national accounts. The probability of finding errors, omissions and incongruence is very high. This first phase of the analysis work is particularly long and delicate.

The task of reducing discrepancies is accompanied by the patient analysis of compatibility and coherence. In fact, one must never consider a negligible discrepancy as a single indicator of correctness and coherence of the aggregates that form a supply and use row of a specific product and, subsequently, of the entire system. It is also necessary to make use of a result validation system highlighting all the interrelations between the aggregates, in order to verify and evaluate, at every step of the process including the variation of a specific flow level.

The process of balancing simultaneously NA estimates and Supply and Use tables follows three steps as it has been synthesized in fig.1. and described in this section:

1. coherence checks;

2. start balancing procedures;

3. fine tuning.

Figure 1: System balancing of Supply and Use Tables integrated with NA estimates
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The first step consists in the collection of all the initial estimates which are inserted in the suitable place of the Supply and Use framework. These initial estimates undergo several coherence checks referring to the maximum possible level of the detail i.e. 101 products and the full set of valuation matrixes. 

The coherence checks refer to various categories:

· Missing and negative data (the incorrect presence of zeros and negative values in the SUT and VM);

· Initial estimates not updated (there must be differences with the previous year data);

· VM incoherence (there must be coherence between the SUT and VM in term of totals and flows)

· Cells inconsistency (a VM cell can be full only when there is a flow and vice versa)

· Unreliable estimates (it refers to the economic coherence for each row – product - of the SUT)

For the coherence check Istat uses specific tables as the one presented below and which clearly highlights various non coherent values i.e. zero values and values not economically meaningful

.

Table 1: The coherence check: an example for manufacture of coke, refined petroleum products and nuclear fuel
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2005 2006
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2005 (%)

Production 45979.1 46300.4 100.7%

Imports 6213.6 0.0 0.0%

Trade Margins 7604.8 5535.7 72.8%

Transport Margins 1838.5 2436.6 132.5%

Taxes less Subsidies and VAT 24215.1 0.0 0.0%

VAT 6349.4 4790.7 75.5%

92200.6 59063.4 64.1%

0.0 -23894.9

92200.6 82958.4 90.0%

Intermediate Consumption 45830.1 45747.8 99.8%

Households' Conumption 36394.3 37210.6 102.2%

Gen. Gov. & NPISH Consumption 0.0 0.0 0.0%

G. fixed Capital Form. and Valuables 0.0 0.0 0.0%

Changes in Inventories -176.4 0.0 0.0%

Exports 10152.5 0.0 0.0%

Use

Supply

Supply

Discrepancy

Use


The table refers to a specific line (product) of the SUT - Manufacture of coke, refined petroleum products and nuclear fuel and the were used figures for the years 2005 and 2006 (the most recent ones). The presence of a high discrepancy between supply and use – 23.9 billions Euro approximately – is one of the basic indicators of incoherence. By analysing the figures more in detail it is possible to detect missing data - imports, taxes less subsidies, changes in inventories and exports – and unreliable estimates – trade and transport margins VAT.

When the initial estimates pass all the coherence checks the balancing procedures begin with a macro analysis of the discrepancies. 

This analysis takes into account the main aggregates estimates at an overall level and split at a level of 15 sectors derived from P31.

The dimension of total discrepancies is only the very first indicator to be watched at when the balancing procedures start. Even considering the overall values there are several other indicators to be considered: the discrepancies Supply and Use at 15 sector level, the revision of the GDP and the connected growth rate.


The START - balancing procedures end when there is a full awareness of the statistical and economic reasons of the main revisions both at the level of general aggregates and considering the estimates disaggregated per product (P15). It is also necessary to keep in mind that the visible interrelations between the total flows at purchaser’s prices hide relative relations between aggregates at basic prices and aggregates at purchaser’s prices, and between domestic production input and importation input, which are also to be analysed.

When the START phase achieves adequate results it is time for a more detailed procedure: FINE-TUNING. If we want to describe in detail the fine-tuning work we can focus our attention on “Food products, Beverages and Tobacco [DA]” (table 2). This product, in 2004 generated a great discrepancy (3.0 billions Euro). The discrepancy cannot be attributed pro-quota to the eight basic items which determine the total value but only to three of them (as in the following table).

Table 2: Food Products: Supply and Use at Purchasers’ Prices (2004) before the Fine-Tuning procedures
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Discrepancies

10 Meat and meat products 20.1%

40,294.9 40,410.2 -115.3

11 Other food products, oils and fats 32.5%

65,109.6 66,391.5 -1,281.9

12 Prepared and preserved fruit and vegetables 7.6%

15,151.7 15,700.1 -548.3

13 Dairy products 14.8%

29,528.5 29,890.5 -362.1

14 Grain mill products 4.2%

8,437.9 8,543.1 -105.2

15 Preparations used in animal feeding 2.8%

5,574.8 5,609.4 -34.6

16 Beverages 7.4%

14,901.6 15,413.3 -511.8

17 Tobacco products 10.5%

21,091.2 21,359.0 -267.9

DA Food products, beverages and tobacco

100.0%

200,090.1 203,317.1 -3,227.0

N % Products [CPA]

Millions Euro


The fine-tuning operations lead, generally, to a reduction of the discrepancies even if this is not the only result. In fact this part of the balancing procedures take into account also the structure of production, of valuation matrixes and the impact of margins and taxes on the growth rates at basic prices and at purchasers prices.

Only in this phase, when one is no longer capable of ascribing to a single aggregate rather than to another the discrepancy generated on each row, one balances the system using the tested
 method by the NA Department. The final results are not obtained as a mean between supply and use data; the accounting constraints determine a small deviation of the balanced value from the mean value.

The results of the balancing process are, then, subjected to further checks in order to verify how the initial estimates were modified by the reallocation of the discrepancies, since the constraint system applied guarantees the balancing of the tables but not necessarily their coherence. Even for the balanced aggregates, therefore, a series of interactive checking tables were created, which, above all, identify the presence of negative values. Any further incoherence of the system leads to analysing all the work phases once again until the process is closed and the final estimates are coherent (from an accounting point of view) and balanced.

Table 3 identifies the overall situation, referring to the year 2004 (definitive estimates), before the final balance. The automatic procedures intervene only when they become relatively small (5.5 billions Euro or less i.e. approximately 0.15% of the total Supply).

Table 3: Supply and Use at Purchasers’ Prices (2004) before the automatic balancing procedures
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Discrepancies Dis/Sup %

Agriculture, fish, hunting and forestry (AA+BB)

89,164.4 89,013.8 150.6 0.17%

Electrical energy, gas, steam and hot water (CA+DF+EE)

187,160.4 186,654.9 505.5 0.27%

Food products, beverages and tobacco (DA)

201,061.6 202,192.3 -1,130.7 -0.56%

Textiles and textile products (DB)

117,380.2 118,430.1 -1,049.9 -0.89%

Machinery and equipment n.e.c. (DK)

320,917.0 319,865.3 1,051.7 0.33%

Transport equipment (DM)

128,241.1 127,826.7 414.4 0.32%

Other products (CB+DC+DD+DE+DG+DH+DI+DJ+DL+DN)

607,603.5 608,767.1 -1,163.6 -0.19%

Construction work (FF)

180,513.3 181,007.3 -494.0 -0.27%

Wholesale and retail trade services; repair service (GG)

94,233.1 94,502.7 -269.6 -0.29%

Hotel and restaurant services (HH)

103,835.2 103,052.2 782.9 0.75%

Transport, storage and communication services (II)

166,146.5 166,771.1 -624.5 -0.38%

Financial intermediation services (JJ)

114,552.5 114,955.4 -402.8 -0.35%

Real estate, renting and business services (KK)

464,589.0 465,204.5 -615.5 -0.13%

Public administration (LL)

113,112.2 113,112.2 0.0 0.00%

Other services (M-Q)

279,754.6 280,674.5 -919.9 -0.33%

Total

3,168,264.6 3,172,030.0 -3,765.5 -0.12%

Products (P31)

Millions Euro


4. Conclusion
Integration of Supply and Use Tables into the National Accounts is a major challenge for many countries which has been faced by Italy since the introduction of ESA95. The experience attained since when (1987) it was firstly implemented a balanced system of National Accounts based on Input Output Tables was precious in the transition from IOT to SUT but it must be widened.
Istat followed three main directions to ensure a better result in the work of integration, improving the organization of the work, introducing specific tools to analyse the results, updating data sources and relative methodologies of treatment. Naturally the work is always in progress.
As regards to organization of the work we consider of great importance the possibility of a continuous data sharing system approach. The experts of software technology within the National Accounts Directorate developed a specific tool, on Internet Platform, which allows a “live” comparison between Supply and Use estimates as well as a measure of the impact of new estimates on GDP and its components.
The improvement of the organization was supported both by a detailed knowledge of the SUT scheme and National Accounts system. The experts of these issues improved the result analysis skills through the creation of a series of interactive checking tables, which allowed for a progressive depth of analysis. In this sense several instrument were particularly powerful in identifying gaps and incoherence in the flows of goods and services obtained from different statistical sources, which, despite being based on deeply different definitions and classifications, described, however, the same economic phenomena.

The third direction of work in order to improve the integrated approach is to widen the data sources and to refine the approach in data treatment. This issue is of great importance for the construction of the valuation matrixes, that is to say, the matrix of trade margins, of transport margins and of VAT.
Istat is very satisfied for the results attained and the data-sets published, but at the same time it has considered the need to start a period of debate and reflection about our experience, trying to involve both Countries which have a strong tradition in implementing SUTs and Countries, like Italy, which have only recently introduced supply and use framework. The comparison of the results produced by different Countries, meetings with international experts of SUTs, sharing of experiences are part of our strategy to improve our knowledge and our implementation techniques.
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� For which the estimates will be updated.


� This paragraph draws heavily from Mantegazza, Pascarella (2006) par.4.


� Statistical Classification of Products by Activity in the European Economic Community.


� Statistical Classification of Economic Activities in the European Community, Rev. 1.1.


� Through the ESA and SME surveys, Istat analyses every year the data on the employment in industrial and service enterprises and data relative to their economic accounts. The first is addressed to all enterprises with 100 and more workers while the second is a sample-based survey addressed to enterprises with less than 100 workers. The reference list of both surveys is the Statistical Archive of Active Enterprises (Asia). 


� Through its Prodcom survey, Istat analyses, for every product (Eurostat specific 8-digit code classification), the data on the quantity and value of production for goods deriving from the extracting and manufacturing activities, excluding the extraction of energy products, coke production, fuel refinement, nuclear fuel treatment, recovery and preparation for recycling (divisions 10, 11, 12, 23 and 37 of the Nace Rev. 1.1, the first four digits of which correspond to the same codes of the classification used in the Prodcom). This survey involves the local units, part of division 13 to 36 of the Nace-Rev1.1, except for division 23, industrial enterprises with at least 20 workers and a sample of industrial enterprises, part of the same field of observation, with a number of workers between 1 and 19.


� Bracci L., Astolfi R., Giordano A. (2006).


� Trade of means of transport and fuels; wholesale trade; non-specialised retail trade; specialised retail trade of food products; retail trade of other products.


� Air, railway, road, sea and inland navigation.


� Milani, Moauro (2006).


� Classification of Individual Consumption According to Purpose.


� Final consumption expenditure is in fact obtained by deducting residual sales and output for own final use (software produced on own account) from output.


� Classification of Function of Government.


� It is an application of the general minimum squares method, which allows transition from a system of initial estimates free from accounting constraints to a balanced system. Discrepancies between aggregates are re-distributed on the basis of a priori information on the degree of relative reliability attributed to these, in terms of quality, exhaustiveness of statistic sources and accuracy of the calculation techniques adopted in the estimates. In the balancing process, the entries considered to be less reliable are modified to a greater extent by redistributing accounting residuals. See: Stone, Champernowne, Meade (1942), Antonello (1990), Borgioli (1996a), Puggioni (1998), Nicolardi (1998), Mantegazza Mastrantonio (2000a), Mantegazza Di Leo (2006).
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