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Abstract
In the Netherlands questionnaires for the compilation of business statistics ask for data on output at basic prices and on intermediate consumption at purchasers’ prices. In order to have a balancing process as closely as possible linked to the source data, the set up of the supply-use system is likewise. The the supply table is valued at basic prices while the use table is valued at purchasers prices (excluding value added tax). The gap between these valuations is bridged in the supply table by adding a number of columns containing taxes and subsidies on products and trade and transport margins. 

In order to compile input-output tables at basic prices, the valuation of the use table has to be transformed from purchasers’ prices into basic prices. Therefore valuation matrices (layers) with the same dimensions as the use table are derived for every column of the valuation bridge of the supply table. In the next step the transformation to an input-output table at basic prices made, using the assumption of a fixed product sales structure. 

This paper describes the compilation process from source statistics to supply in practice, use and input-output tables. Attention will be paid to the assumptions made in this process. 

Supply, use and input-output tables in the Netherlands 

1. Introduction

Traditionally the national accounts (NA) are used to estimate the strength and the performance of an economy. The main indicators are (the growth of) gross domestic product (GDP) and its components both from an expenditure and production point of view. In the course of time the use of national accounts is extended to economic policy and analysis. In the last decade, at least in the European Union (EU), administrative use of NA-data was rapidly growing. This increased the requirements imposed on the national accounts, among others in the level of detail and the timeliness of the data. The first is easily illustrated by the existence of detailed supply and use tables and input-output tables. The second by the provision of quarterly estimates for the main macro economic indicators. 
Satisfying the needs of the users of NA-data goes not always without saying, because the imposed requirements are sometimes contradicting. For example, for the purpose of economic analysis long time series of comparable data are required, while the administrative use requires ‘state of the art’ data. Statistics Netherlands tackles this contradiction by making annually (and quarterly) data which are comparable in time and carry out a benchmark revision of the NA every 5 to 10 years in order to correspond to the ‘state of art’. An important reason for a benchmark revision is the implementation of new guidelines like the System of National Accounts (SNA) [4], [5] and the European counterpart the European System of Accounts [3] which is obligatory for the EU-member states.      
Although the SNA provides coherent and consistent guidelines, the compilation of NA is not straight forward. The source data which are used for the compilation of the NA do not always meet the requirements of NA. This may concern definitions, the level of detail and exhaustiveness (for example no estimates for hidden economy). Related to the availability and contents of source data is the policy of many governments to reduce the administrative burden for enterprises, meaning that as much as possible data for statistical purposes must be derived from existing (tax) registers and that on the other hand the number of surveys and the level of detail of those surveys must be reduced. 

In this paper the compilation of supply and use tables (SUT) and input-output tables (IOT) in the Netherlands is discussed. In chapter 2 we discuss the set up of the system of SUT in current prices. In the Netherlands SUT and IO are compiled simultaneously in current and in constant prices [1] since the beginning of the eighties of last century. A separate chapter is devoted to this.    

Chapter 4 discusses the classifications of the SUT with a focus on the requirements from the point of view of compilation. It is argued that a proper choice of classifications simplifies the compilation of SUT’s and IOT’s and reduces the influence of assumptions. In chapter 5 the processing of source data is discussed directly followed by the description of the compilation process of the SUT and IOT in the Netherlands. We finish with some concluding remarks in which we also look forward to some of the consequences of the revised SNA [5] for the input-output framework. 

2. Set up of the system of supply and use tables in the Netherlands 

The basic structure of the SUT is rather straight forward and is in fact a slightly different representation of the three ways GDP can be estimated within the framework of national accounts. In this chapter we first discuss the basic supply use framework and in the second part this will be further developed to a full fledged system including valuation aspects.
2.1 A basic supply use framework
The first identity in the SUT is based on the equality that all goods and services sold are (per definition) also purchased. Transforming this identity to production and (intermediate) consumption separating the changes in inventories
 results in the following identity for the SUT: 

(1) P + M = IC + C + I + ΔS + E

of which: 

P = production of goods and services

M = imports of goods and services

IC = intermediate consumption of goods and services 

C = consumption of households and government of goods and services

I = gross fixed capital formation in goods and services

ΔS = changes in inventories of finished products and raw materials 

E = exports of goods and services 

The supply consists of domestically produced and imported goods and services. The use consists of intermediate consumption (goods and services used up in the production process) by the producing units, consumption of households and government, gross fixed capital formation (capital goods), changes in inventories of finished but not yet sold products, raw materials and goods to be traded and finally exports . 

The second identity in the SUT is the definition of value added: 
(2) Y = P – IC

of which:  

Y = value added 

The sum of value added for a whole economy is gross domestic product (GDP).  Equation (2) is the so- called production method for estimating GDP. 
Above it was stated that the SUT is an alternative representation of the three ways of estimating GDP within a NA framework. Combining equations (1) and (2) gives 

(3) Y = C + I + ΔS + E – M 

Equation (3) represents the so-called expenditure method for estimating GDP. 

The third method for estimating GDP, the so-called income method, adds the components of value added which are also included in the SUT: 
(4) Y = W + OS

of which:

W = compensation of employees 

OS = operating surplus

So in the SUT-system the three ways of estimating GDP are combined and balanced in such a way that all methods give the same result. Is must stated that in the compilation process the operating surplus is compiled a residual item, implying that the production method (2) and the income method (4) result per definition in the same GDP. 

In order to improve the possibilities for balancing the three methods for estimating GDP and to provide a coherent statistical base for economic analysis and policy, equations (1) and (2) are broken down in two dimensions: commodities and industries. 

(1) P + M = IC + C + I + ΔS + E

becomes: 

(1a) P1a + P2a + …  + Pma + Ma = IC1a + IC2a + …+ ICma + Ca + Ia + ΔSa + Ea
(1b) P1b + P2b + …  + Pmb + Mb = IC1b + IC2b + …+ ICmb + Cbb + Ib + ΔSb + Eb
(…)

(…)

(…) 

(1n)  P1n + P2n + …  + Pmn + Mn = IC1n + IC2n + …+ ICmn + Cn + In + ΔSn + En
Each of the equations (1a) – (1n) represents a market for a specific good or service. In each equation production and intermediate consumption are broken down to the industries 1 – m.   

(2) Y = P – IC

becomes: 

(2.1) Y1 = P1 - IC1
(2.2) Y2 = P2 - IC2
(…)

(…)

(2.m) Ym = Pm - ICm

providing value added for each of the industries 1 – m.

Figure 1 gives a schematic overview of a supply use system in which production and intermediate consumption are broken down by industry and commodity and all other components only by commodity.  
  Figure 1. A basic supply use system
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The (detailed) identities in the system are that for every commodity total supply must equal total use and that for every industry total production equals intermediate consumption plus value added. In the scheme this is denoted by the dotted cells. The grey cells of the scheme are per definition empty. 

2.2 Taxes, subsidies and trade and transport margins in the supply use framework 

To show the relation between the three methods to compile GDP in the previous paragraph a basic and simplified supply use framework has been presented. Unfortunately real life is more complicated: some items are missing.  Complications arise from the different valuations of the supply table (basic prices) and the use table (purchasers’ prices). Figure 2 gives an overview of the different valuations of goods and services which appear in the SUT and source statistics. 
Basic prices is the valuation for the domestically produced goods and services in the supply table. This is the price the producer actually obtains for his products. For imports the so-called CIF-valuation (Cost Insurance and Freight) is applied, which is the value at the border of the importing country. The costs of transport and insurance outside the territory of the importing country are included. To be comparable with the (domestic) basic prices, also import duties have to be included. On the other hand insurance and transport on the territory of the importing country are not included. 

Figure 2. Valuation in the supply use system 
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Adding taxes and subtracting subsidies on products results in producers’ prices which is the value of products at the factory gate, which is often the valuation of output in business statistics. Next to taxes and subsidies distributive activities play a part in the valuation of goods. Their contribution is expressed as wholesale and retail trade margins and transport margins on goods. Adding trade and transport margins gives purchasers’ prices excluding value added tax (VAT). This is the (net-)price most enterprises pay for their intermediate input and fixed capital formation.  Finally we arrive at purchasers’ prices including VAT, which is the price paid by those enterprises who are not allowed to deduct VAT (a.o. government, health, banking, insurance) from their purchases and consumers.  In the Dutch national accounts a net recording of VAT is applied, meaning that only VAT is recorded on the purchases of the users who are not allowed to deduct VAT and inserted as a total amount in a separate row in the use table. This implies that on the commodity level all entries of the use table are valued at purchasers’ prices excluding VAT. 

Now the gap between the value at basic/CIF prices in the supply table and the purchasers’ prices in the use table can be bridged by adding additional columns to the supply table with taxes and subsidies on products (excluding VAT) and trade and transport margins. 

Figure 3 gives the supply and use system after addition of special columns for taxes/subsidies and margins. 

Figure 3 A complete supply and use system 
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Below taxes and subsidies and trade and transport activities are discussed somewhat more extensively. 

Taxes and subsidies in the supply use framework

 In the SUT two types of taxes and subsidies are distinguished: 

· taxes and subsidies on products (product taxes/subsidies) 

· other taxes and subsidies on production (non-product taxes/subsidies) 

Taxes and subsidies on products are linked to sales of certain commodities. Taxes increase the price of commodities, while subsidies decrease the price. Important examples are excises on alcoholic beverages, tobacco and fuel, import duties and, of course, value added tax (VAT).  In the Netherlands subsidies are provided on some agricultural products and public transport.  The recording of these types of taxes and subsidies is more complicated since they are linked to the valuation system used in the SUT (see figure 3). Taxes per commodity are calculated from tariff information in combination with the level (amount) of the commodity flow. Taxes per tax category have to be balanced with tax revenues by tax authorities. 

Non-product taxes and subsidies are linked to the ownership or use of a ‘production factor’. Important examples in the Netherlands are the road tax for the use of cars, taxes on the use of buildings and dwellings and subsidies on special labour categories, e.g. for the reintegration of long-unemployed people. In the SUT system the non-product taxes and subsidies are recorded as part of the value added by industry (see figure 3). 

Trade and transport activities in the supply use framework

The recording of trade and transport activities in the SUT framework needs special attention. The production of trade services can be distinguished into ‘trade margins on goods’ and ‘other trade services’. Examples of the latter are mediatory commissions. Likewise, the production of transport services can be distinguished into ‘transport margins on goods’ and ‘other transport services’. Examples of the latter are personal transport and transport of existing commodities, e.g. construction equipment. Other trade services and other transport services are recorded in the SUT like other ‘normal’ goods and services. 
On the other hand margins need special attention because of their dual character: they are part of the production of services by trade and transport industries, but they are also part of the purchasers’ value of goods. In their first appearance they are recorded as output in the columns of industries in the supply table on special rows dedicated to margins. In their second appearance they are recorded as margins on commodities in the ‘valuation bridge’ added to the supply table. Wholesale and retail trade margins are calculated using data from business statistics on turnover of trade activities and purchases of goods for resale. Transport margins per commodity are calculated from tariff estimates. In advance, total estimates of margins will not equal estimated production of margins per category. Equalizing the estimates is part of the balancing of the SUT system. Total margin per trade or transport category is recorded in the (extended) supply table at the point of intersection of the margin row and the margin column with a negative sign. As a result row totals and column totals are 0.  See figure 3. 

Taking valuation aspects into account in the SUT leads to difference results applying the three ways of estimating GDP. Fortunately they are linked by taxes and subsidies. In order to account for valuation differences the basic identity (1) of the SUT has to be rewritten:  
(4) P + M + taxes and subsidies on products (incl. VAT) = IC + C + I + ΔS + E

Because the data are presented on the macro level, the items on the right hand side of the equation are valued at purchasers’ prices including non-deductible VAT. Trade and transport do no appear separately in this equation because they are already included in output (P).  

GDP at market prices results from the expenditure method

(5)  Y = C + I + ΔS + E - M
Application of the production method (eq. 2), output at basic prices minus intermediate consumption at purchasers’ prices including non-deductible VAT results in value added at basic prices. Combining equations (2), (4) and (5) gives 

(6) Y = P – IC + taxes and subsidies on products (incl. VAT)   

Application of the (pure) income method (wages plus operating surplus) results in value added at factor costs. Figure 4 gives an overview of the relations between the methods for estimating GDP and the link with taxes and subsidies. 

Figure 4 Valuation of value added and GDP
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3. Constant prices 

The key variables of the national accounts are GDP and its components both from an expenditure and production (value added per industry) point of view. In the use of these key variables the focus is rather on growth rates than on level estimates. In order to estimate these growth rates, Statistics Netherlands compiles supply use tables and input-output tables simultaneously in current and constant prices since the beginning of the eighties of last century. Current and constant prices are compiled for all entries of the SUT and IO including the valuation layers for taxes and subsidies on products and trade and transport margins. 

The basic idea of constant price estimation is that value changes can be broken down into a price and a volume change. 

(7) Value change (CUP(t) / CUP(t-1)) = price change * volume change 

of which :

  CUP(t) = current price data of year t

It is important to notice that in the national accounts volume is not equal to quantity. Changes in quality are recorded as part of the volume change. A well-known example are of course computers, which have had a more or less stable price for a number of years, but the features changed rapidly in terms of clock speed, internal memory, capacity of the hard disk. Assuming that new and better features represent an increase in quality, the same amount to be paid for a (same type of) computer in year t and in year t-1 implies a decrease in price in NA. 

The SUT and IO are accounting systems having consistency rules as seen above in equations (1) and (2). A requirement for the constant price estimation is that it fulfils the same identities as the current prices estimates. In mathematical terms this means that the constant price estimates must be additive. An example of additivity is given in table 1 with the calculation of GDP. 
Table 1 Calculation of GDP in current and constant prices
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In addition a full breakdown of the value change in a price and a volume change must be accomplished. Both requirement are obvious from the national accounts point of view, however from (price) index theory this not the case. It can be proven that only the combination of a Paasche price index and a Laspeyres volume index fulfils both requirements at the same time
. 
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(4)  Paasche price index: 
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(5)  Laspeyres volume index: 
An additional choice to be made concerns the base year (b) in the index formulae. Since the early eighties Statistic Netherlands for the constant price estimation in the SUT/IOT has chosen for the previous year (t-1) as the base year for the indices. This means that weighting schemes are updated every year. This choice has a number of advantages. First, it gives a better approximation of the results of so-called superlative indices like Vartia and Fisher which are seen superior from a theoretical point of view but have practical drawbacks for use in the national accounts (see [2]). Secondly, a moving base year has the advantage that it makes it easier and ‘smoother’ to deal with new products, disappearing products and hyperinflation. Therefore, an up-to-date weighting scheme leads to better estimates of constant price data and growth rates. However, the higher quality of the estimated growth rates using a moving base year has a price. In time series of level estimates expressed in a fixed reference year (which is not necessary the same as the base year), the additivity of constant price values of details, sub-aggregates and aggregates is lost.
Including price and volume data increases the number of data per entry of the SUT (and IOT) as is shown in figure 5.
Figure 5. Data per entry of the supply and use table.
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4. Classifications
Classifications play an important role in the SUT and IOT. Not only because of the (im)possibilities for detailed economic analysis, but also for the benefit of the balancing process of the SUT (see chapter 6) and the transformation to input-output tables. 
In constructing the classification of goods in the Dutch SUT the following criteria are used: 

a. a close link to international classifications (CPA) 

b. homogeneity concerning taxes and subsidies on products
c. homogeneity concerning VAT rates

d. homogeneity concerning wholesale trade and retail trade margins
e. homogeneity in price movement 
f. homogeneity in demand category in the use table

g. availability of reliable data
h. size of total supply 

The criteria are not disjoint. 

Ad a.
A close link to international classifications is important in order to make possible international comparison. The delivery programs of NA-data to the EU and OECD play a coordinating role in this field. 

Ad b – d.
Homogeneity of goods and services concerning valuation layers simplifies the processing of data in the SUT. With a one-to-one correspondence between taxes (incl. VAT-rates) and subsidies and the concerning goods or services, balancing is easier and transparent in this respect. Also the transformation of the use table from purchasers‘ prices to basic prices, which is necessary for the transformation to input-output tables, needs less far-reaching assumptions. 

Ad e. 

Similar arguments hold for cases in which an ‘aggregate’ commodity consists of two or more commodities showing a different movement in prices. Using the average price index may lead to wrong results. 
Ad f. 

Balancing of a SUT is a search for inconsistencies, causes of inconsistencies and deducting well-founded and plausible solutions. Per commodity it is therefore helpful to have a limited number of intermediate and/or final users. One-to-one relations are easiest because it is directly clear which two entries are involved and need further investigation. In practice this situation is often not feasible because the source data do not provide enough detailed information and in addition the resources at the statistical office to compile a system at such a detail are not available. However within the limits of the source data and resources a (second) best solution should be aspired. 
Ad g- h.
It is already mentioned that the availability and reliability of source data limits the possibilities for the commodity classification. From the point of view of efficiency total supply and use of a commodity should have a minimum substance in order to avoid many small numbers in the SUT 
In constructing an industry classification for the SUT a similar approach is followed applying the following criteria: 

a. a close link tot international classifications (NACE, A60)

b. a homogeneous input-output structure 

c. homogeneous concerning exemption of value added tax (VAT) 

d. market versus non-market producers

e. availability of reliable data
f. size of total production 
Ad a.
A close link to international classifications is important in order to make international comparison possible. The delivery programs of NA-data to the EU and OECD play a coordinating role in this field. 

Ad b.
A homogeneous input-output structure makes it easier to check the consistency of the ratio of output and intermediate consumption. This is certainly true when volume indicators are used (see chapter 3).  Often the breakdown into commodities of the data on intermediate consumption is limited. In order to make estimates that fit the SUT, mostly the assumption of a fixed input-output structure is made. The more unambiguous the ratio of input and output for an industry is (the more homogeneous), the better the estimates will be. 

One has to realise that the possibilities for homogeneous industries are under pressure.  On the one hand statistical offices are confronted with a government policy of reduction of the administrative burden on enterprises, meaning that less (detailed) questions can be asked (see chapter 6). On the other hand the globalisation of production processes give raise to different input-output ratios within one industry. Processing and production abroad cause instable input-output ratios. 

Ad c.    
A number of activities are exempted from VAT, meaning that there is no VAT on the sales and that VAT cannot be deducted from the linked inputs (including gross fixed capital formation). If in an industry there is a mix of taxed and exempted activities, it is difficult to estimate intermediate consumption at purchasers’ prices excluding VAT (which is the valuation of the use table, see chapter 2), because an unknown weighted average VAT-rate must be applied on the purchases. Constructing industries which are wholly exempted from VAT or wholly not exempted from VAT makes calculations straight forward.  

Ad d. 

In the national accounts a distinction is made between market and non-market producers. The latter sell their goods and services at non-significant prices, made operational by the rule that if less than 50% of total costs is covered by sales on the market, the enterprise is defined as a non-market producer. Examples of non-market producers are government, health and amateur sporting clubs. The production of non-market producers is by definition equal to the sum of costs, containing intermediate consumption, compensation of employees and consumption of fixed capital (depreciation), implying that net operation surplus equals zero. As a consequence a balancing adjustment on intermediate consumption of non-market producers implies a (same) change of his production, while an adjustment with market producers means an (opposite) change of value added.   

So the distinction in industry classification of the SUT between market and non-market producers simplifies balancing procedures. 

Ad e-f.

The availability and reliability of source data limits the possibilities for the industry classification. From the point of view of efficiency total output of an industry should have a minimum substance in order to avoid many mall numbers in the SUT. 
5. The chain of economic statistics

National accounts cannot be compiled without a decent set of source statistics, collected with all actors in the economy or derived from existing (tax)registers. This implies that the design of source statistics cannot be independently from NA concerning territory, population and definitions. From this point of view a chain of economic statistics is necessary, starting with the definition of the territory and the set up of a business register which includes all enterprises and ending with input-output tables. Figure 5 gives an overview of the process of compiling the SUT and IOT within a statistical office with a more detailed focus on the NA-part. 
Figure 6 The compilation of process of SUT and IOT
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5.1. Source data 

The first step in de the compilation of the SUT and IOT is the collection of the source data for the SUT. 
Industries

Concerning industries the population is for the main part defined by the general business register (GBR), which includes all enterprises in the Netherlands. The GBR offers the possibility to judge exhaustiveness of economic statistics and enables the avoidance of double counting. Secondly it is the framework for sampling and establishes the link with the units in the (tax)registers. For the main part of the economy business surveys are set up to collect data on output, intermediate consumption and labour. Ideally source data should be fully dedicated to the needs of national accounts, concerning definitions, population, exhaustiveness, etc. Unfortunately this situation cannot be reached because many statistics used in NA  have to fulfil the requirements of their own (EU)-regulations and (direct) users. Sometimes it is impossible to ask enterprises data in conformity with the NA-definition, in cases the latter do not match with the bookkeeping records.  The collected industry data contain a high level of detail (commodities) on output; for intermediate consumption less detailed commodity data are available. Data for government are derived from the government administration and are much less detailed in comparison to the before-mentioned survey data. That also holds for data on banking and insurance which are collected by the Central Bank.  For those parts of the economy which are not covered by business statistics a manifold of price and volume data are used which might be very detailed (a.o. agriculture).   

In the Netherlands (and many other countries) there is a policy to reduce the administrative burden on enterprises caused by tax declarations, licences,..and statistics. This means less data can be asked from enterprises and more and more data from existing (tax)registers must be used as a source for the compilation of statistics in stead of dedicated surveys. As these registers are not designed for statistical purposes, the information is not always appropriate and needs therefore adjustments. In addition the information will be less detailed concerning commodity information on for example output and intermediate consumption. Additional assumptions will then be necessary in order to make estimates at the required level of detail. An advantage of register data is that they mostly cover the whole relevant population so sampling and grossing up is not necessary. 

Final expenditure 

For imports and exports of goods data can be derived from foreign trade statistics. For imports from and exports to non-EU countries custom forms are the main source. For intra-EU trade surveys are conducted. A problem is that foreign trade statistics are based on the crossing of the border of the goods, while NA focuses more the transfer of ownership
. This can result in large discrepancies between demand and supply when for example (multinational) enterprises report turnover of goods in their business statistics which never entered the Netherlands. Foreign trade statistics commodities provide data on a very detailed commodity level.  Foreign trade in services is based on survey data and is much less detailed. 
Consumption of households is based on the household budget survey which contains detailed data on the purchases of households. Because of the small sample, these data are combined with turnover data of retail trade to arrive at reliable estimates of household consumption.  

For gross fixed capital formation (investment) data are derived from a dedicated survey which covers the same industries as business statistics. The estimates are completed with data from government and banking and insurance en specific data (a.o. dwellings)  

Changes in inventories are derived from business statistics. 

Valuation

For the estimation of the additional columns in the supply table in order to fill the gap between the basic prices and the purchasers’ prices (excl. VAT) data are derived from business statistics concerning wholesale, retail and transport margins. Data on taxes and subsidies on products are derived form the government administration. 

The non-deductible VAT is compiled applying the current tariffs per commodity. 
Prices and volumes 
For the compilation of constant price data price and volume indices are used. For the deflation of output, parts of intermediate consumption and fixed capital formation most important are the producers’ price indices (PPI). The PPI’s are based on survey data. For that part of output for which no price indices are available, as far as possible, volume indicators are used. In a limited number of cases (a.o. government) deflated inputs are used as a volume indicator for output. 
For imports and exports of goods dedicated import and exports prices are used based on survey data. 

For household consumption and parts of intermediate consumption, consumer price indices are applied.  

5.2. Processing of data by national accounts 

In the Netherlands the compilation of the SUT process is organised as a column-row-column-process. The processing of the source data in order to fulfil the requirements of NA on definitions and exhaustiveness is done column wise. For all industries and final expenditure categories the SUT-data are separately estimated both in current and constant prices (=previous year prices). For the industries the identity ‘total output = total input’ is then fulfilled. In the second stage the rows (commodities) are balanced simultaneously in current and constant prices, meaning that total supply equals total (intermediate and final) use. The third step is to check the results of the balancing for the industries on the plausibility of volume changes of output and input en changes in labour productivity. 

Data in the supply and use tables have to meet a number of necessary requirements. Below the main aspects are discussed.  
a. Exhaustiveness; estimates for “white spots” 

Supply and use tables intend to describe the whole economy. That means that, if source statistics are not exhaustive, national accounts’ statisticians have to make additional estimates. Examples are: estimates for the white spots in the statistical program and for hidden (black and/or illegal) activities. When no source statistics are available all kind of information at hand like annual reports, financial statements, labour data, etc. are be used to make estimates 
b. Break down of non-specified items.  

All data need to be specified according to the classification of commodities in the supply and use tables. If source data are more detailed than the required classification they have to be aggregated. If data are less specified (e.g. items like “other metal products” or “other business services”) they have to be broken down to the required classification. This requires assumptions on the composition of these non-specified items An example is applying the break down of the previous year assuming that changes in production processes move gradually. 
As was stated above the level of detail in observed data on intermediate consumption is limited. Therefore many assumptions on the input structure are necessary. A classification of industries with a homogeneous input-output structure (see chapter 4) is very helpful in this respect. 
Again it must be mentioned that because of the further reduction of the administrative burden a reduction of the level of detail in the available data on (specific) input and output can be expected. The ongoing globalisation of production processes causes more volatile input-output structures. Assumptions of gradually moving structures are then less valid. Both developments make the compilation of a SUT and IOT more complicated and the role of assumptions and/or model-like approaches will increase, making the use of them in detailed economic analysis more problematic.  
c. Fulfilling the required definitions and valuations 

Definitions in bookkeeping records often differ from NA-definitions. Most obvious is of course the output of trade industry which equals trade margins in NA, while in bookkeeping turnover will appear. 

Also between intermediate consumption on the one hand and fixed capital formation and value added on the other, there are delineation problems. While in bookkeeping purchases of software are nearly always recorded as part of current costs, in NA these have to be recorded as fixed capital formation. Payments in kind like child care, needs a shift from intermediate consumption to value added. The opposite holds for banking services accounted for in NA by means of the so-called financial intermediation services indirectly measured of banking (FISIM).   
In case an enterprise produces goods or services which are liable to excises, the output on the surveys and VAT-register will be valued at producers’ prices (see chapter 2). Because the supply table is valued at basic prices, adjustments are necessary. In surveys separate questions on taxes transferred to and subsidies received from the government are included. In those cases changes in valuation can easily be made. In case data from the VAT-register have to be used, the information on taxes and subsidies included in turnover is missing, so additional assumptions are necessary.  
d. Compile constant price data

The simultaneous balancing in current and constant prices of the SUT requires that all entries are deflated and that price and volume indices are available. In order to do plausibility checks the estimates in constant prices are made simultaneously with the current price column data.
e. Plausibility checks 

Finally when all adjustments are made and the constant price data are compiled, the processing ends with plausibility checks of  the results. The main indicators on the industry level are the ratio of the volume  change of output and the volume change of (the main) inputs and the change in labour productivity.  
5.3. Balancing the supply use tables 
In the SUT the three methods are combined to bring about a unique and well-founded estimate of GDP. As operating surplus is compiled as a residual item in the Dutch SUT, the income method and the production method give per definition the same result for GDP, so in fact (only) two methods are balanced. The estimates resulting from the two methods are, as far as possible, based on independent sets of source data. Combining these data in a SUT compels the statisticians to the use of  common definitions, harmonised and unique classifications of producers and users and of harmonised and unique classifications of commodities. Under these conditions corresponding data can be related and compared in a well organised way. Combining the two data sets provides the opportunity to analyse the causes of imperfections profoundly and make well-founded corrections. Addition of constant price data to the SUT provides a framework which makes optimal use of all data available. 

At the start of the balancing process for every entry of the supply, use and bridge table an estimate, based on source data, is available. If necessary the source data are processed and supplemented with additional estimates. However, in spite of all the efforts, in practice there will be inconsistencies in the SUT-system. They appear both in current and constant prices as differences between total supply (including trade and transport margins and taxes and subsidies on products) and total use per commodity. In the balancing process, differences between total demand and total supply are analysed and well-founded adjustments are made in order tot fulfil the basic identities of the SUT. 
It would be very time consuming to investigate all possible inconsistencies in basic statistics. National accounts resources are limited and therefore there is a need for a systematic approach of balancing problems. Below a broad outline of such an approach is presented . The main question is “What are the causes of the inconsistencies”?

One element of a systematic approach is evident: large discrepancies need more attention than smaller ones. 

The causes of inconsistencies can be distinguished into two groups:

· Errors and inconsistencies in the data provided by the reporting economic actors;  

· Errors made and inconsistencies “created” by the statistical office.  

An important example of inconsistencies in the data of the reporting enterprises is caused by globalisation. As mentioned before a multinational enterprises reports turnover of goods in the business statistics which never entered the Netherlands while in foreign trade statistics it reports only goods that crossed the border. Also differences in classification of goods and services can cause discrepancies between demand and supply. 

Examples of inconsistencies originating at the statistical office are incorrect grossing up of samples, errors in the transfer of deviating bookkeeping practices to NA-definitions, no estimates (or incorrect estimates) for hidden transactions (the black economy), illegal activities etc. Special attention must be paid to the break down of ‘unspecified items’ from the business surveys to the commodity level in the SUT. This break down is based on assumptions (use of T-1-data as a distribution key, see par 5.2), which may appear to be wrong when balancing the SUT indicated by differences between demand and supply on the commodity level. Altering the initial assumption may help to reduce the inconsistencies even without adjusting (for example) the concerning aggregates. Examples are building materials used by the construction industry, an aggregate like “office needs” as part of intermediate consumption of (nearly all) industries, type of asset in gross fixed capital formation etc. 

In the search for causes of inconsistencies it is helpful to carry out a number of plausibility checks. In fact, this is a search for, at first sight, unexpected values of ratios like volume of output compared to volume of input and labour productivity. It has to be emphasised that the existence of unexpected values of ratios does not mean that, by manner of law, data are wrong. Implausible values of ratios need further analysis, resulting in or well-founded justification or a well-founded suggestion for adjustment.   
Examples of plausibility checks: 

· Per commodity: comparing price indexes of supply and of the main use categories 

· Per commodity: comparing shares of use categories within total supply for subsequent years (e.g. export shares) 

· Per industry: comparing price index of output and price indexes of main consumed basic materials

· Per industry: credibility of resulting price indexes of total value added and of operating surplus

· Per industry: comparing volume indexes of output, intermediate consumption and value added 

· Per industry: index of productivity of labour (ratio of volume index of value added and index of labour input) 

· Per industry: comparison of share of labour income in total value added for subsequent years 

The balancing ends with a column-wise check of the results. Due to balancing of the commodities value added and the input structure of industries can be changed and the plausibility checks mentioned above are carried out another time.  
5.4. Transformation to input-output tables 

Supply and use tables provide detailed information about production and use of goods and services within an economy. However, for certain analyses, especially where indirect relations between parts of the economy are subject of study there is a necessity for square input-output tables. In the Netherlands input-output tables are derived from the SUT. In principle, input-output tables describe the same transactions as supply and use tables, but there are two notable differences with the supply and use tables. Firstly, the intermediate part of the input-output tables is square in stead of rectangular. Secondly, rows and columns of the intermediate quadrant have equal dimensions: industry-by-industry or product-by-product. Further, it must be remarked that, because of the assumptions necessary for deriving input-output tables from supply and use tables, input-output tables have a more artificial character than supply and use tables. In other words: input-output tables are at a greater distance from observed data and source statistics than supply and use tables. 

Generally speaking there are two type of input-output tables: the product-by-product table (or homogeneous table) and the industry-by-industry table. The first is closely linked to production processes and in fact assumes fixed relations between inputs and outputs on a commodity level. The second shows relations between industries irrespective of the goods and services they provide or use. This type of table assumes a fixed sales structure of commodities. In general the derivation of industry-by-industry input-output tables is easier from a technical point of view than product-by-product tables. For instance the well-known problem of negative entries related to the derivation of homogeneous product-by-product tables with a mathematical procedure applying the assumption of commodity technology, does not occur. In addition the requirement of time and resources mostly is less. In addition some users of national accounts statistics prefer input-output tables which describe transactions between groups of economic units occurring in the field. Therefore, they want industry-by-industry tables for the construction of their economic models. 

The assumptions underlying input-output analysis will be more valid if the input-output tables are valued at basic prices. At the same time the assumptions necessary for the derivation of input-output tables from supply and use tables are more valid if the supply and use tables both are valued at basic prices. The supply table is already valued at basic prices. So, the first step in the derivation is the transformation of the use table from purchasers’ prices into basic prices. In other words, the value at purchasers’ prices of each separate entry of the use table has to be split up into basic prices, trade and transport margin, taxes and subsidies. Obviously, this procedure requires assumptions on the rates of tax and trade margins per entry. 
The homogeneity of the commodity classification (see chapter 4) is very helpful in this matter. When a tax or subsidy on products is linked to one and only one commodity, the distribution of the total amount over users assuming a proportional distribution is in the majority of cases acceptable. For those taxes and subsidies on products for which proportionality is not acceptable tailor made valuation matrices have to be made. Examples are subsidies on agricultural products which are often linked to very specific goods which are only part of a commodity in the SUT.  

Because hardly any information is available on the structure of the valuation layers over the industries and final expenditure categories, many assumptions have to be made. The application of these assumptions requires a certain order in the way the transformation takes place.
At the start all entries are valued at purchasers’ prices excluding VAT. This does however not mean that the components (valuation layers) of the transaction price are the same for all entries.  Expenditure by households on goods includes wholesale and retail trade margins, while a purchase of the same goods for intermediate purposes will only contain wholesale trade margins. In general for the allocation of taxes over the users per commodity a proportional distribution linked to the relevant and comparable values of the transactions is assumed. Relevant and comparable means the numbers used as key for the proportional distribution contain the same valuation layers. Therefore it is necessary to deduct or add the valuation layers in a certain order.   

Step 1: retail trade margins 

The first valuation layer to be constructed, is linked to retail trade margins. In this case no assumptions are necessary because these margins are (nearly) fully linked to household consumption. The valuation matrix of retail trade margins has only one column (household consumption) with non-zero entries. When the retail trade matrix has been deducted from the use table at purchasers’ prices, the resulting amounts for all entries contain the same valuation layers from basic prices to wholesale trade margins (see figure 2). 
Step 2 Wholesale trade margins 

The next layer to be constructed is the matrix for wholesale trade margins. For every commodity for which wholesale trade margins are estimated, a proportional distribution over the users is assumed using the resulting amounts after step 1 as the distribution key.   
Step 3 Taxes and subsidies on products

In this step the valuation matrices for taxes and subsidies on products are compiled. The order in which this is done is not important because the calculations are done per commodity and the taxes and subsidies are linked to only one commodity (see chapter 4, classifications).
The results of this step can be summarized in two matrices, one for taxes and one for subsidies on products.  

Figure 6 Use table: transformation from purchasers’ prices to basic prices 
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Step 4 Transport margins 

In this final step the transport margins are allocated to the users by assuming a proportional distribution using the resulting values of step 3 as the distribution key.  Transport margins are taken as the last item of the valuation layers because its distribution should be closely linked to the volume of the purchases. A valuation as close a possible to the basic price is the best possible approximation.    

Figure 6 illustrates the transformation of the use table for purchasers’ prices to basic prices. 

A SUT-system in which both tables are valued at basic prices is the starting point for the transformation to input-output tables. For the construction of the IOT there is no direct observed information available.  
In the Netherlands the derivation of an industry-by-industry table is carried out stepwise and separately for every product group. The derivation is partly based on indirect information, partly on common sense assumptions and partly on proportional distributions.  
Two examples: 

· Exports of the Netherlands consist of exports of domestically produced goods and re-export of imported goods. In the SUT this distinction is made, so in the transformation to an IOT re- exports are one-to-one linked to imports. For exports from domestic origin a proportional distribution over the producers is assumed.

· Construction of buildings and dwelling (fixed capital formation) is carried out by the main producers (construction industry) and not by industries having only a small amount of construction activities as a secondary activity.  

Below an example is given of the transformation from a supply and use table to an input-output table in case no additional information is available. 
	
	Supply table
	Use table

	
	Manufacturing
	Imports
	Total
	Agriculture
	Manufacturing
	Services
	Final demand
	Total

	product group A
	100
	40
	140
	10
	20
	40
	70
	140


The transformation concerns the estimation of the product flow between producing industries on the one hand and consuming industries and final expenditure on the other. The row totals and the column totals of this table are known as shown in the table below. 

	product group A
	Agriculture
	Manufacturing
	Services
	Final demand
	Total output

	Manufacturing
	
	
	
	
	100

	Imports
	
	
	
	
	40

	Total inputs
	10
	20
	40
	70
	140


Because in this example no additional information is available in order to fill the interior of the matrix above, a proportional distribution is applied. The table below is the result of such a proportional procedure. 

	product group A
	Agriculture
	Manufacturing
	Services
	Final demand
	Total output

	Manufacturing
	7
	14
	29
	50
	100

	Imports
	3
	6
	11
	20
	40

	Total inputs
	10
	20
	40
	70
	140


This procedure has to be repeated for all product groups. Consolidating the mini input-output tables over all product groups results in a complete industry-by-industry table. An advantage of this way of organizing the process is that it gives the opportunity to enter all available information manually and evaluate the results on a detailed level. Proportional partitioning of the remainder can be carried out quickly by computer. 

6. Concluding remarks 

The compilation of supply and use tables requires a lot of data. Data which do not always comply with the definitions of national accounts and therefore need processing and supplementing. In this processing assumptions are necessary in order to compile data which fulfil the requirements and have the right level of detail. Important in this respect is the assumption of (more or less) fixed input-output relations.  

Also in the transformation of the SUT to the IOT assumptions are necessary, which reduces the usefulness of the IOT. As was shown above, part the consequences of the lack of detail and missing data can be absorbed by choosing appropriate classifications, but also this has its limits. 

Government policy on the reduction of the administrative burden for enterprises will lead to less detailed information for the compilation of the SUT and thus to more assumptions. An effect of the ongoing globalisation of production processes is that input-output relations within a country become more volatile, which undermines the assumption of fixed input-output relations. In line with this the revised System of National Accounts [5] drifts away from the descriptions of (full) ‘production processes’ and focuses more on monetary flows in the economy. As a consequence the ownership of goods is more determining for the view on the economy than the actual processing (production) of goods.    
Users of supply and use tables and input-output tables should have knowledge of the way these tables are compiled and have to be aware of the assumptions made in this process. With this information they can judge whether or not the data can be applied in testing their economic models. This becomes more important because government policy, globalisation and the revised guidelines for the national accounts put the compilation of SUT’s and IOT’s under pressure.  
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� Production = sales + changes in inventories of finished products.


   Intermediate consumption  = purchases of raw materials – changes in inventories of raw materials  


� Condition 1: � EMBED Equation.3  ���� EMBED Equation.3  ���� EMBED Equation.3  ���� EMBED Equation.3  ���


 Condition 2:  � EMBED Equation.3  ���








� The revised SNA [5] will be more strict in this matter. While nowadays there is a gross recording of processing, this will be net in the future. Also cross border deliveries between affiliate enterprises will be recorded net when there is no change of ownership. Merchanting on the contrary which in nowadays recorded net (only trade margins) will get a (kind of) gross recording.    
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