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Abstract:

This paper provides a description of the process followed to assemble a “Social Accounting Matrix” for Spain in 2000. This process considers both conventions of the European System of National Accounts (ESA95) and requirements of applied general equilibrium models (AGEMs). Particularly, problems related to aggregation level of net taxation data, and to the valuation system used to express monetary value of input-output transactions have deserved special attention. Since the adoption of ESA95 conventions, input-output transactions have been preferably valued at basic prices, which impose additional difficulties on modelers interested in computing AGEMs. This paper addresses these difficulties developing a procedure that allows modelers to change valuation system of input-output transactions conveniently. 
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Introduction

Researchers interested in computing applied general equilibrium models (AGEMs) in European Union (EU) must consider the set of accounting rules established by the European System of National and Regional Accounts (ESA95) (EUROSTAT, 1995). These rules provide useful recommendations for arranging accounting data required to calibrate these models. Hence, building a Social Accounting Matrix (SAM) within the ESA95 framework presents several advantages. For instance, implementing these rules makes it possible to analyze information referring to the set of institutions that comprise the whole economy. For instance, the role played by corporations to explain the process of income formation is described properly when considering ESA95 conventions. Compared with other System of National Accounts (e.g., ESA79), the ESA95 framework enables the establishment of links between income distribution operations and the institutions directly responsible for them. Much more information is now available to account for the entire process of disposable income formation, enabling researchers to improve modeling of budget restrictions of agents included in applied general equilibrium models. Another important feature of ESA95 conventions is the composition of its input-output framework, which includes not only the symmetric input-output table, but also two additional matrices, namely, the use and supply tables. Consequently, a more complete description of the supply part of the economy is now provided.

However, despite these advantages, the ESA95 continues to impose additional challenges to AGEM-modelers. Particularly important are the problems of information aggregation related with net taxation on products. As will be discussed later, aggregation of net taxation data is one of the most important consequences of valuing input-output transactions at basic prices. After the adoption of the ESA95, it has been established that use tables should be preferably valued at purchasers’ prices while supply tables and/or symmetric input-output tables should be valued at basic prices

 (EUROSTAT, 1995; INE, 2001). Accordingly, figures in input-output tables are organized in such a way that value added taxes are not always easily differentiated from the rest of indirect taxation figures. Likewise, net taxation on domestic production and on imports is often aggregated when presenting input-output tables at basic prices. In this case, the use of the Armington specification (Armington, 1968) for modeling prices according to imperfect substitution patterns between domestic and imported production may add difficulties to those usually encountered in the process of model calibration. AGEM-modelers thus face informational shortcomings when calibrating models for appraising, for instance, tax policy changes

Previous discussion reveals that the adoption of a valuation system to define input-output transactions has important consequences for AGEM calibration. Building a SAM that strictly applies the ESA95 recommendations leads to an accounting system that is widely based on Leontief model assumptions. This is the case, since the use of basic prices is completely consistent with hypotheses, such as rigidity of technology and its independence of relative prices (Pyatt, 1991). Conversely, assembling a SAM that uses the guidelines provided by the ESA95, as well as the theoretical foundations of applied general equilibrium analysis enables modelers to obtain an accounting system for calibrating models in which the main concern is to explain the economic behavior of agents as a function of relative prices (Pyatt, 1988). As shown below, if researchers seek to calibrate models where behavior of economic agents depends on price changes, and where the accounting data come from the ESA95 framework, they will need to reconsider valuation at basic prices, re-arranging input-output data in order to recover necessary information for calibration of the parameters that define prices. 

This paper deals with these issues by explicitly adopting a modeler’s viewpoint. Bearing in mind that data on input-output transactions is very often valued at basic prices; we describe how to adjust this information in order to obtain a SAM that facilitates AGEM calibration. Thus, our aim is to assemble a SAM for Spain in 2000 (henceforth SAM-00) allowing for the ESA95 framework, and taking into account modeling requirements of applied general equilibrium analysis. More specifically, we suggest that transforming input-output transactions into producer prices is an appropriate strategy when the final goal of modelers is to compute applied general equilibrium models. As shown below, this is the case, since producer prices allow modelers to recover net taxation data in such a way that, for example, consumption taxation can be distinguished from production taxation. At the same time, we shall see that producer prices are better suited than other valuation alternatives to the treatment of trade and transport margins. This implies a reduction in modeling tasks referring to definition of relative prices in applied general equilibrium models.

Different SAMs have been already assembled for Spain. Kehoe et al. (1988) assembled the first Spanish SAM for 1980 closely considering the guidelines established by the pioneering work of St-Hilaire and Whalley (1983). Although the work of Kehoe et al. (1988) provides a useful discussion of how to treat Spanish data to build a SAM for applied general equilibrium modeling (see also Kehoe, 1998; and Manresa, 1996), it was entirely developed within the ESA79 framework. Subsequently, recent social accounting matrices built in Spain have taken into account ESA95 conventions carefully. For instance, the 1995 SAM assembled by Uriel et al. (2005) is a good example of data compilation in which ESA95 guidelines were carefully followed. Despite being a very useful dataset in terms of disaggregated information, this SAM arranges net taxes on products due to intermediate and final demand consumptions in a row-vector integrated into the symmetric input-output table. By doing so, basic prices are entirely adopted for valuating input-output transactions. A similar situation is found in the case of the SAMs for 1995 and 1998 produced by Morilla et al., (2005). Likewise, the 2000 SAM assembled by Morilla and Diaz (2004) for integrating environmental and social accounting data does not deal with disaggregation of net taxation figures. Therefore, given the use of basic prices, these accounting systems should be adjusted for their use in applied general equilibrium modeling.

Alternatively, Cardenete and Sancho (2006) explicitly tackle problems of tax information aggregation, and problems derived from the valuation of input-output flows at basic prices. Using a methodology based on a Leontief price model, these authors build a SAM for the year 1995 in which net taxation on products is disaggregated in some basic categories, and in which input-output flows are valued at purchasers’ prices. Generally, the building process of this SAM has explicitly followed the modeling guidelines involved in applied general equilibrium analysis. However, in their work the treatment of both trade and transport margins for changing the value of input-output transactions is not totally clear-cut. As we shall see later, if purchasers’ prices are used to value input-output transactions, margins have to be reported explicitly because they constitute an important part of the monetary value of any transaction defined in terms of market prices (INE, 2001).

The SAM-00 contributes to the related literature in the following aspects. First, it represents an important updating of the social accounting data available in Spain, providing useful information for counterfactual general equilibrium analysis. Second, it constitutes a novel attempt to use ESA95 conventions when gathering data for computing applied general equilibrium models. Finally, the procedure followed by changing the valuation system of input-output transactions can be easily extended to other members of the EU adopting the ESA95 principles, since most of the information used by this procedure is contained in the ESA95 input-output framework.

The layout of the paper is as follows. In section 2, we argue the most important principles to be used when assembling a SAM for applied general equilibrium modeling. Section 3 describes the input-output framework situation currently prevalent in the EU, discussing how to value the flows arranged in input-output tables to obtain data consistent with the valuation system essential to applied general equilibrium modeling. Section 4 describes the procedure for building a SAM, taking into account the Spanish 2000 input-output framework, base 1995. After explaining how to change valuation of input-output transactions, this section deals with the problem of tax information disaggregation, describing the procedure followed to compute net value added taxation by product, and explaining how to obtain net taxes on imports by both product/industry and origin categories. Moreover, it describes how to arrange data of income distribution operation and other arrangements by considering the ESA95. Section 5 discusses how to arrange generated data in a system of accounts. Finally, in section 6 some concluding remarks are made.

Guidelines to obtain a SAM for applied general equilibrium modeling

Any SAM can be interpreted as a schematic arrangement of the entire market transactions of commodities and primary factors made by the institutions constituting the economy. Inside this market-orientated approach, it is assumed that agents earn rents from selling their initial endowments of commodities or primary factors to other agents. At the same time, these agents spend part of their rents when buying commodities and/or primary factors in markets. All of these exchanges occur in such a way that for every income formed there must be a corresponding expenditure. Subsequently, Walras’ law turns out to be a useful principle for organizing the information arranged in a SAM. 

Data compiled in a SAM can be regarded as a benchmark equilibrium resulting from solving an applied general equilibrium model (St-Hilaire and Whalley, 1983; Shoven and Whalley, 1992). In the case of a Walrasian general equilibrium analysis, the following set of principles has to be fulfilled when compiling data for a SAM: demands equal supplies for all commodities, non-positive profits are made in all industries, and domestic agents have demands, which fulfill their walrasian budget sets.

Imposing these principles during the process of social accounting data compilation implies to reconcile data coming from alternative statistical sources, to adjust differences in measurement concepts, and to resolve discrepancies caused by the use of different classification systems. Furthermore, since it is thought that a SAM contains information about market transactions, it follows that the value of any SAM transaction has to be expressed according to a suitable valuation system

. This fact means to evaluate the alternative valuation criteria provided by the ESA95 and to choose the one that matches the best with the preconceived theoretical model used for arranging social accounting data (Kehoe et al., 1988; Keuning and Ruuter, 1988; Pyatt, 1991). To this end, it is useful to determine the factors that explain price formation. We find that net taxation on products and total margins are important elements to be considered. However, they are intrinsically different from an AGEM-modeling perspective. Trade and transport margins arise because of transport and distributive trade activities, and they can be regarded as inputs delivered by certain sectors. Essentially, since margins are part of total production costs, they are consequently a determinant of relative prices. In that way, total margins may be regarded as elements already incorporated in prices faced by both producers and final consumers. In contrast, indirect taxes and subsides do not affect prices in the same way as total margins do. For instance, value added taxation is charged fundamentally on final consumers while production taxations determine relatives prices faced by producers, and indirectly those faced by consumers. Thus, it can be stated that producers face a price net of value added taxation while consumers face purchasers’ prices. Researchers should reflect this fact when modeling relative prices in applied general equilibrium analysis.

Consequently, since the valuation system used for expressing input-output transactions determines the way net taxes and margins are accounted, the choice of a valuation system becomes particularly relevance. Subsequently, the valuation system selected to build a SAM should give AGEM-modelers enough information to specify adequately the role played by net taxation and total margins on price formation. Therefore, we suggest considering the following principle when building a SAM for applied general equilibrium analysis: Transactions included in the SAM have to be valued properly. This means facilitating the modeling process of total margins and net taxation on products. At least, this requires the choice of a valuation system that allows modelers to disaggregate net taxation data in some basic components, e.g., net taxation due to domestic production, net taxation due to imports and value added taxation.

As we shall see later, valuing input-output transactions at producer prices ensures to reach this principle. This is so because this valuation criterion allows modelers to account for total margins as production costs, and to divide net taxation on products into the following categories: “net taxation due to domestic production”, “net taxation due to imports” and “value added taxation”. In an applied general equilibrium context, this fact allows us to define prices faced by consumers as purchasers’ prices and specify those faced by producers as net of value added taxation. The impact of tax policy change on agents’ behavior can thus be analyzed more properly (Kehoe et al., 1988).

The input-output framework in the European Union

From an AGEM-modeler viewpoint, the procedure proposed by this paper is useful if we take into account the type of data currently provided by National Statistics Offices in the EU. Table 1 describes the valuation system typically used, as well as the structure of the input-output framework compiled by some EU members. Generally, symmetric input-output tables are valued at basic prices, as are domestic and import use tables. This situation is observed in 13 out of the 24 countries for which input-output frameworks are available. As a result, net taxation data is aggregated in a row-vector inside these tables. A notable exception is found in the case of Poland, in which the symmetric input-output table is valued at purchasers’ prices. However, even in this setting, researchers do not have enough information to change the valuation system to suit their interests.

[Insert Table 1 here] 


Only three countries, Belgium, Denmark and Finland, provided the type of information needed to perform valuation system changes properly. That is, in addition to their input-output framework, The National Statistics Offices in these countries provide to researchers the so-called valuation matrices (EUROSTAT, 1995). These are tables containing a record of both total margins and net taxation on products corresponding to each transaction recorded in input-output tables. This enables researchers to change the valuation system of the input-output transactions as required by their interests. Nonetheless, value added taxation is not always distinguished from the rest of indirect taxation in the valuation matrices. Consequently, researchers still face problems of tax data disaggregation. In the rest of cases, researchers have to use non-survey methods in order to achieve changes in the valuation systems of input-output transactions. In that sense, we think that the procedure described in this paper constitutes a useful alternative for researchers interested in building SAMs for calibrating applied microeconomic models.

Valuation systems in the ESA95 framework

As a first step to understand the effects of valuation at basic prices on the design of accounting data, in this section we shall describe the main characteristics of the input-output framework of the ESA95. Figure 1 describes both the use and supply tables valued at basic prices. Valuing transactions of these tables at basic prices implies adopting a particular convention regarding the organization of the information on both margins and net taxation data. Accordingly, we have that margins and total net taxation on products can be accounted by industries and final demand components in the use table and by products in the supply table. The purpose of doing so is to separate from the monetary value of any transaction the part attributed to trade and transport margins, as well as that attributed to net taxation on products. When an industry or institution purchases a product, then three operations are registered in the input-output framework valued at basic prices (EUROSTAT, 1995):

[Insert Figure 1a here]

[Insert Figure 1b here]

One associated with the intrinsic

 value of the purchased product. Thus, if the buyer is an industry, the purchase will be accounted in the matrix 

 EMBED Equation.DSMT4  

. Alternatively, in the case of institutions, the value of the purchase will be accounted in the matrix 

 EMBED Equation.DSMT4  

(see Figure 1a).

One referring to both trade and transport margins incurred by the purchase. When the buyer is an industry, total margins will be registered as an intermediate consumption in the 

 EMBED Equation.DSMT4  

 rows related to trade and transport products, 

 EMBED Equation.DSMT4  

. If the buyer is an institution, these margins will be accounted in the 

 EMBED Equation.DSMT4  

 rows corresponding to the expenditures of trade and transport products 

 EMBED Equation.DSMT4  

 (see Figure 1a).

Finally, one related to the net taxation caused by the purchase of the product. In the case of an industry, net taxation will be registered at the row-vector 

 EMBED Equation.DSMT4  

, while in the case of institutions the corresponding register will be made at the row-vector 

 EMBED Equation.DSMT4  

 (see Figure 1a).

Now, we will mention some of the most important consequences of implementing this valuation system. Firstly, the row-vector 

 EMBED Equation.DSMT4  

 in Figure 1a contains only net taxation data derived from intermediate consumption activities. Alternatively, data about net taxation on products associated with the value of final output, arranged by product, is accounted separately in the supply table (see the column-vector 

 EMBED Equation.DSMT4  

 in Figure 1b). To model prices faced by producers in applied general equilibrium analysis, we need information referring to net taxation on products attributed to final output not that exclusively linked to intermediate consumption. A parallel situation is found in the case of net taxation on imports. Finally, value added taxation is fundamentally accounted in the row-vector 

 EMBED Equation.DSMT4  

 in Figure 1a. As a result, this taxation is classified according to final demand components responsible for final consumption not by products. This imposes limitations on the modeling process of prices faced by final consumers, in which value added taxation classified by product is required.

These limitations can be partially resolved using the information gathered by the supply table. As indicated in Figure 1b, margins and total net taxation are organized by products in this table. That is, for each product 

 EMBED Equation.DSMT4  

 this table provides the amount of both margins and total net taxation caused by all purchases of 

 EMBED Equation.DSMT4  

 made in the economy. In that way, it is possible to value total supply of 

 EMBED Equation.DSMT4  

 using alternative valuation criteria. For instance, when adding to total supply at basic prices the amount referred to both net taxation and margins to total supply at basic prices ensures that the resulting supply is valued at purchasers’ prices (EUROSTAT, 1995). Nevertheless, usually supply tables do not provide explicit information for changing the value of transactions registered at each cell of the use table. To do so, supplementary matrices (for instance, valuation matrices) would be needed with the same dimensions as those of the use table. Although the ESA95 guidelines strongly encourage National Statistics Offices to complement their input-output frameworks with such matrices (EUROSTAT, 1995), researchers interested in applied modeling rarely obtain access to this information (see Table 1 above).

Considering these limitations, the following sections describe a simple procedure that aims to change the valuation of transactions in the use table. By changing the valuation of those, we can reach two goals: the estimation of a symmetric input-output table valued conveniently, and, the generation of additional information to disaggregate tax data.

Building a SAM within ESA95 conventions: a Spanish SAM for the year 2000 (SAM-00)

In this section, we present the methodology implemented to assemble the SAM-00. We shall focus on explaining changes relating to the Spanish 2000 input-output framework, discussing how to value the flows arranged in these tables to obtain data consistent with the valuation system essential to applied general equilibrium modeling. After doing so, we shall deal with the problem of tax information disaggregation, describing the procedure followed to compute net value added taxation by product, and explaining how to obtain net taxes on imports by both product/industry and origin categories. Finally, we will outline the process implemented to arrange the information relative to income distribution operations and other arrangements.

Some previous comments are needed before describing the process followed to obtain the SAM-00. When we began the assembly process of the SAM-00, the 2000 input-output framework, base 2000, was not available. At that time, we had the information referring to the 2000 input-output framework, base 1995, which did not include a symmetric input-output. Unless the former, the latter provides information only on supply and use table valued at basic prices. The more recent framework (base 2000) presents the 2000 symmetric input output table, but still values their transactions at basic prices. Yet, valuation adjustments are required when the final goal is to utilize this data to applied general equilibrium modeling. In that sense, we think that our attempt to adjust the valuation system of input-output transactions is still valid, and can be followed even in cases where modelers have no available information about a symmetric input-output table.

Changing valuation of input-output transactions

Our first step is to define transactions arranged in the use table, bearing in mind that this table accounts for purchases of products made both by industries and by institutions in the economy. Thus, let 

 EMBED Equation.DSMT4  

 be the monetary value of any transaction in which the buyer 

 EMBED Equation.DSMT4  

 purchases commodity 

 EMBED Equation.DSMT4  

. In this case, the supra-index stands for valuation used to express 

 EMBED Equation.DSMT4  

. Specifically, the index 

 EMBED Equation.DSMT4  

 refers to the following alternatives: valuation at basic prices (

 EMBED Equation.DSMT4  

), valuation at producer prices (

 EMBED Equation.DSMT4  

), and valuation at purchasers’ prices (

 EMBED Equation.DSMT4  

).

Additionally, as suggested by Figure 1a, it is established that 

 EMBED Equation.DSMT4  

 is registered at 

 EMBED Equation.DSMT4  

 when 

 EMBED Equation.DSMT4  

 is an industry, while 

 EMBED Equation.DSMT4  

 is registered at 

 EMBED Equation.DSMT4  

 when 

 EMBED Equation.DSMT4  

 is an institution. Hence, it follows that 

 EMBED Equation.DSMT4  

, where 

 EMBED Equation.DSMT4  

 is the index referring to the set of the 

 EMBED Equation.DSMT4  

 industries included in the matrix of intermediate consumptions, while 

 EMBED Equation.DSMT4  

 is the index denoting to the set of the 

 EMBED Equation.DSMT4  

 institutions comprising the matrix of final demand consumptions. Generally, two alternative valuation changes can be established from a transaction valued at basic prices, 

 EMBED Equation.DSMT4  

. Accordingly, we have the following possibilities:

Changes to producer prices: it is assumed that a transaction is valued at producer prices, 

 EMBED Equation.DSMT4  

, when the net tax rate on products, 

 EMBED Equation.DSMT4  

, is charged on the monetary value of this transaction valued at basic prices, 

 EMBED Equation.DSMT4  

. Then, we have that:

 EMBED Equation.DSMT4  

(1)

Note that this transformation does not generate transactions strictly valued at producer prices. This is the case, since 

 EMBED Equation.DSMT4  

 includes net value added taxation (Cañada, 1999). Despite this fact, with the information available in the 2000 input-output framework (base 1995), we consider that this transformation is the best option to estimate transactions valued at producer price. This is well suited if the final goal of the AGEM-modeler is to disaggregate net taxation information into some basic categories. 

Changes to purchasers’ prices: it is said that a transaction is valued at purchasers’ prices, 

 EMBED Equation.DSMT4  

, in those cases in which, besides the net tax rate on product, 

 EMBED Equation.DSMT4  

, the margin rate, 

 EMBED Equation.DSMT4  

, is charged on the monetary value of the transaction at basic prices, 

 EMBED Equation.DSMT4  

. As a result, we have that:

 EMBED Equation.DSMT4  

(2)

From (1) and (2), we can change transactions contained by the use table at basic prices conveniently. To do so, we calibrated the value of parameters included in (1) and (2), using information about total margins and total net taxation contained in the supply table of the 2000 input-output framework, base 1995, (INE, 2005a). Specifically, these parameters were calibrated as follows:

 EMBED Equation.DSMT4  

 EMBED Equation.DSMT4  

(4)

Where:

 EMBED Equation.DSMT4  

 is the amount of net taxation on products caused by purchases of 

 EMBED Equation.DSMT4  

 made in the economy. We have that 

 EMBED Equation.DSMT4  

 is registered at the column-vector 

 EMBED Equation.DSMT4  

 contained in the supply table (see Figure 1b).

 EMBED Equation.DSMT4  

 is total supply of product 

 EMBED Equation.DSMT4  

 valued at basic prices. We find 

 EMBED Equation.DSMT4  

 in the column-vector 

 EMBED Equation.DSMT4  

 appearing in the supply table (see Figure 1b).

 EMBED Equation.DSMT4  

 is the amount of total margins caused by all purchases of 

 EMBED Equation.DSMT4  

 made in the economy. Each 

 EMBED Equation.DSMT4  

 is registered in the column-vector 

 EMBED Equation.DSMT4  

 contained in the supply table (see Figure 1b).

 EMBED Equation.DSMT4  

 is the value of total supply of product 

 EMBED Equation.DSMT4  

 valued at producer prices. Consequently, we can estimate supply at producer prices as follows: 

 EMBED Equation.DSMT4  

.

After calibrating both margin and net tax rates, we converted the value of the use table transactions into the valuation of our interest. As mentioned above, to assemble the SAM-00, we suggest estimating the symmetric input-output table valued at producer prices. Furthermore, we show that changes in the use table from basic to purchasers’ prices are helpful to estimate net value added taxation. Next paragraph explains these changes in more details.

First, we performed the valuation change for the estimation of the symmetric input-output table at producer prices. To this end, we transformed transactions recorded in the use table valued at basic prices as follows:

 EMBED Equation.DSMT4  

 EMBED Equation.DSMT4  

(6)

Where:

 EMBED Equation.DSMT4  

 is a 

 EMBED Equation.DSMT4  

 diagonal matrix with elements 

 EMBED Equation.DSMT4  

 on the main diagonal.

 EMBED Equation.DSMT4  

 EMBED Equation.DSMT4  

 stand for the intermediate and final consumption matrices respectively, both valued at basic prices (see Figure 1a).

The structure of the use table valued at producer prices is almost identical to that depicted by Figure 1a. Unless a use table valued at basic prices, one valued at producer prices does not arrange net taxes on products in a row-vector. This is so because net taxation on products appearing in the row-vector in Figure 1a is fully incorporated into monetary values of each transaction. As indicated by equations (5) and (6), pre-multiplying intermediate and final consumption matrices by 

 EMBED Equation.DSMT4  

 reallocates net taxes on products to each cell in these matrices. This involves imputing net taxation to each transaction accounted in such matrices. After computing 

 EMBED Equation.DSMT4  

 EMBED Equation.DSMT4  

, a symmetric input-output table valued at producer price was estimated using the method based upon the “industry-technology assumption”

. We re-arranged columns of 

 EMBED Equation.DSMT4  

 assuming homogeneous production technology (Cañada, 1997; UNITED NATIONS, 1999; EUROSTAT, 2001). 

Figure 2 describes the symmetric input-output tables resulting from implementing the “industry-technology hypothesis” in two alternative situations. In the case of Figure 2a, we find the corresponding table when producer price valuation is considered. As can be noted, so long as total uses are valued at producer prices, 

 EMBED Equation.DSMT4  

, we need to add to the row-vector of total supply at basic prices, 

 EMBED Equation.DSMT4  

, the related net taxes on products, 

 EMBED Equation.DSMT4  

, which is the transpose of the column-vector appearing in the supply table in Figure 1b. By doing so, the system is fully balanced. In this situation, it is said that net taxation on products is the residual element that ensures that the valuation of total demand and supply of the economy are matched. Notice that even after performing changes on the valuation system of the input-output transactions, total supply is always valued at basic prices. Thus, to achieve the equilibrium of demand and supply, it is necessary to consider the set of residual elements establishing differences among the alternative valuation criteria (EUROSTAT, 1995). Alternatively, we could have opted for building the symmetric input-output table valued at purchasers’ prices. This would have involved valuing total uses at purchasers’ prices, 

 EMBED Equation.DSMT4  

, as is indicated in the Figure 2b. As a result, in order to re-establish the equilibrium in terms of demand and supply, it would be essential to add to the row-vector of total supply at basic prices, 

 EMBED Equation.DSMT4  

, not only the corresponding net taxes on products, 

 EMBED Equation.DSMT4  

, but also that related to total margins, 

 EMBED Equation.DSMT4  

, both arranged in the supply table (see Figure 1b). In this case, margins as well as net taxation on products are the residual elements required to reach the equilibrium of the system.

[Insert Figure 2a here]

[Insert Figure 2b here]

When using applied general equilibrium modeling, it may be more helpful to value input-output transactions at producer prices because it does not require modeling margin rates as additional parameters in price equations. In contrast, if purchasers’ prices are adopted, then applied general equilibrium models will have to include additional parameters explaining the contribution of margins to the process of price formation. Conversely, under the valuation system in terms of producer prices, total margins are treated rather as elements comprising the cost structure of each industry, and then they appear as an intermediate consumption, 

 EMBED Equation.DSMT4  

 (see Figure 2a). For all these reasons, we suggest that input-output transactions should be valued at producer prices for applied general equilibrium modeling. The procedure discussed in this paper does not ignore the role played by total margins as determinant of relative prices. Nevertheless, it is established that margins are easily treated as costs caused by intermediate consumptions rather than as parameters appearing in price equations as occurs in the case of net taxation rates.

Net value added estimation

The use table valued at purchasers’ prices can be regarded as a collection of the whole transactions occurring in markets. It contains information about the value added taxation involved in purchases of products made in the entire economy. If this table is not available, then a new valuation change is required in order to estimate the value added taxation

. By applying (2), we expressed the value of the use table transactions at purchasers’ prices:

 EMBED Equation.DSMT4  

 EMBED Equation.DSMT4  

(8)

Where:

 EMBED Equation.DSMT4  

 is a 

 EMBED Equation.DSMT4  

 diagonal matrix with elements 

 EMBED Equation.DSMT4  

 on the main diagonal.

The resulting use table valued at purchasers’ prices is similar to that depicted in Figure 1a, but neither rows containing margins nor the row-vector accounting for net taxation on products are required because each transaction incorporates these amounts as a part of its monetary value

. 

Once the use table is valued at purchasers’ prices, we estimated the value-added tax on products (VAT). We allowed for ESA95 conventions in order to estimate VAT tax. To be precise, what it is recorded in the input-output framework is the net VAT, defined as the difference between total invoiced VAT and total deductible VAT. The former is the amount of tax charged by sellers when they trade product 

 EMBED Equation.DSMT4  

 in markets. Generally, sellers collect the tax and then register it by means of invoices, but they do not pay the total amount invoiced because they can usually deduce from it the value corresponding to purchased inputs and capital goods (Cañada, 1997; EUROSTAT, 1995). Thus, the invoiced VAT generated in any transaction is estimated alongside the corresponding deductions and net VAT on products is defined as the differences between them.

The first step was to determine the VAT invoice. If we knew the VAT tax rate charged on each transaction, it would be possible to estimate the value of any transaction before VAT application. Then, we have that the difference between the transaction valued at purchasers’ prices and the value of this transaction before VAT application is equal to the corresponding invoiced VAT. Accordingly, invoiced VAT can be estimated in the following way. Let 

 EMBED Equation.DSMT4  

 be the monetary value of product 

 EMBED Equation.DSMT4  

 that is paid by buyer 

 EMBED Equation.DSMT4  

 when such transaction is valued at purchasers’ prices. Likewise, let  

 EMBED Equation.DSMT4  

 be the value of the referred transaction before VAT application. Then, the invoiced VAT associated with this purchase is determined as follows:

 EMBED Equation.DSMT4  

(9)

Therefore:

 EMBED Equation.DSMT4  

(10)

In our setting, 

 EMBED Equation.DSMT4  

 is the VAT rate charged on product 

 EMBED Equation.DSMT4  

 whenever it is sold in markets. Consequently, to compute invoiced VAT according to equation (9), it is necessary to determine the value of 

 EMBED Equation.DSMT4  

, which in turns involves calibrating the VAT rate, 

 EMBED Equation.DSMT4  

, in (10). To this end, we used the information included in the BADESPE database

 (IEF, 2006), which records the evolution of VAT rates by CPA products in Spain for the period 1993-2002. The advantage of using this dataset is that it classifies VAT rates according to the same criterion as in the case of the use table. Thus, for each product at the use table, we have the corresponding VAT rate at the BADESPE. Furthermore, VAT rates are classified by using alterative level of disaggregation, which gives us some flexibility for choosing the level of aggregation to be used for building the SAM-00. Having assigned the corresponding VAT rate, 

 EMBED Equation.DSMT4  

, to each purchased product appearing in the use table, we applied equation (10) to determine the value of 
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. Subsequently, the matrices of invoiced VAT for any transaction gathered in the use table are defined as follows:
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(12)

Where:
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 are the matrices collecting invoiced VAT in the case of intermediate and final demand consumptions respectively.
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 is a 
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 diagonal matrix with elements 
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 on the main diagonal.
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 are the intermediate and final consumption transactions valued at purchasers’ prices.

Equation (11) determines VAT invoice generated by purchases associated with the intermediate consumption while equation (12) is the matrix recording VAT invoice charged on final expenditures due to households, the government, the gross capital formation sector and exports. Nevertheless, to obtain the net VAT on products, we have to consider deductions associated with intermediate consumption items. As long as VAT is charged mostly on total final consumption, industries can usually obtain deductions associated with their intermediate consumption. However, these deductions are not allowed when industries are considered as exempt sectors. In this case, the final incidence of the tax is absorbed by the exempt industries, which are then thought as final consumers.

In order to determine deductions, we defined which industries and which products are considered as exempt. This task is conditioned largely by EU directresses as well as by the fiscal policy prevailing in each country. In our setting, we used the BADESPE dataset, which provides information on VAT deductions in Spain. We then considered the following products and industries as exempt:

[Insert Table 2 here] 

Using the information on deductions in Table 2, we built a matrix containing deductions related to intermediate consumptions, per sector and per product. Hence, we have the following equation:
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(13)

Where: 
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As a result, a deduction, 
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, is equal to the invoiced VAT, 
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, only when both product 
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 and industry 
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 are classified as non-exempt. 

A similar analysis was conducted in the case of the final demand consumption. Thus, we assumed that: households and government are not allowed to make any deductions, gross capital formation and changes in inventories are allowed to make deductions following the regime applied in the case of intermediate consumption, and exports are charged at “zero” rate, which entails to applied a complete deduction.


As previously, we built a deduction matrix specifying the deductions applied on final demand consumptions. Then, we have that:
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(14)

Where:
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Finally, we estimated matrices containing total net VAT caused by each transaction of the use table at purchasers’ prices in the following way:

 EMBED Equation.DSMT4  

 EMBED Equation.DSMT4  

(16)

Since we are interested in the total net VAT on products, we computed it as follows:
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(17)

Where 
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 are both column-vectors of “ones” enabling the addition of total net VAT on products generated by intermediate and final demand consumption respectively.

Tax information disaggregation

Once the net VAT on products is estimated, the next step is to present a basic disaggregation about the information of net taxation provided by Spanish 2000 input-output framework. To do so, we used net taxation data registered in the supply table as our starting point, because the column-vector 
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 arranged in Figure 1b gathers information about net taxes on products, including net VAT as well as net taxation on imports. Taking advantage of this fact, we broke down the information of 

 EMBED Equation.DSMT4  

 into the following three categories: net taxes on products due to domestic production excluding net VAT; net taxes on imports classified by product and origin; and net VAT on products.

The first category can be estimated if both net VAT on products and net taxes on imports are effectively extracted from 
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. Provided that data about net VAT on products is contained in column-vector 
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, we only need information about net taxes on imports in order to estimate a vector containing net taxes on products due to domestic production. The Spanish 2000 input-output framework (INE, 2005a) provides partial information on net import taxes. For instance, the 2000 use table for imported commodities accounts for net taxes on imports caused by intermediate consumption. However, the Spanish 2000 input-output framework does not present information on net taxes on imports classified by products. This involves adopting a method for estimating net taxes on imports classified not only by products, but also by origin. Following the work of Cardenete and Sancho (2006), we updated the information about net taxes on imports collected in the Spanish 1994 input-output table (INE, 2005c). This is the most recent statistical source available in Spain in which import taxation is registered by product/industry

 as well as by origin. The modified RAS method was used to update this information (UNITED NATIONS, 1999). The reason for using this method is that, in addition to the data provided by the Spanish 1994 input-output table, we have strongly based information about some cells in the matrix of net taxes to be estimated. That is, for the year 2000, partial information is available on the amount of net taxes on imports corresponding to some product categories. Table 3 summarizes the procedure used to disaggregate the block of account related to net tax information.

[Insert Table 3 here]

Income distribution operations

An important characteristic of the SAM-00 is the way in which income distribution operations were arranged. In SAMs built for Spain within ESA95 conventions, income distribution operations have been usually aggregated, and then registered as current transactions between institutions (Uriel et al., 2005). From an applied general equilibrium perspective, this presentation is slightly inconvenient because each income distribution operation may play a different role in order to model institutions’ decisions on resource allocation. For instance, “other transfers” and “income taxation” exert different effects on households’ walrasian budget set because the former are often regarded as lump-sum transfers, while the latter has an important influence on, for example, households’ allocation of time.

To avoid the aggregation of income distribution operations, we arranged information about them in separate accounts. The purpose of doing so is to facilitate the process of calibration involved in applied general equilibrium modeling. For the sake of simplicity, we estimated a matrix of current transfers corresponding to institutions (e.g., households, the government, corporations) including exclusively rents referring to “property income”. Depending on modelers’ interests, similar matrices could have been built in order to present the information of other income distribution operations. In our context, we chose “property income” operations to illustrate how to arrange inter-institutional flows in a matrix form. For the rest of the income distribution operations, we determined the net amount of them for each institution in the SAM-00. The rest of income distribution operations are completed after reviewing carefully the “Accounting Series” of the Spanish National Accounts, base 1995 (INE, 2006). We have paid particular attention to determining both income distribution operations related to corporations, especially those referring to “social transfers” and “social contributions” transfers. With the ESA95 conventions, more information is available about the private system for social security provision. Despite the prevalence of the government as a provider of public social services, corporations are playing an increasingly important role in this regard. 

In order to build a matrix containing inter-institutional flows of “property income” transfers, we applied the method described by Morilla et al., (2005) when assembling SAMs for Spain corresponding to 1995 and 1998. We carefully reviewed the EUROSTAT manual (1995) in order to identify “property income” transactions. By doing so, we attempt to determine the origin and destination of each flow of “property income” transfers between the institutions comprising the SAM-00. Since each institution pays and receives rents due to “property income”, we can apply the principle underlying “gravity models” to define these inter-institutional flows. That is, a flow from origin 
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 to destination 
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 can be explained by economic forces at the flow’s origin, economic forces at the flow’s destination or by a combination of both. Traditionally, this principle has been used to predict movement of people, information, or commodities between regions. Particularly, the econometric estimation of the gravity equation in trade model is a well-extended application of the gravity theory (Anderson, 1979; Bergstrand, 1985). Applied to our case, gravity model allows us to determine the origin (the payer) and destination (the recipient) of each “property income” transfer, as well as to define the magnitude of every transfer. With this purpose in mind, the procedure adopted is the following:

Using the information provided by EUROSTAT (1995), we built a square matrix of ones and zeroes identifying inter-institutional flows of “property income” flows. Let 
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 denote the matrix of these inter-institutional transactions between the set of 
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 institutions, including both foreign sectors. Thus, when 
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, institution 
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 receives a net transfer in terms of property income from institution 
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. Instead, when 
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, no transaction takes place between 
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.

From the “Total Economy and its Sub-Sector Accounts” as well as from the “Rest of the World Accounts” (INE, 2006), we determine for each institution both total payments and total revenues attributed to “property income” transfers. Then, we arranged total payments in a 
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 row-vector and to deploy total perceived revenues in a 
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 column-vector. These vectors can be regarded as total margins to be fulfilled for any allocation of inter-institutional “property income” rents resulting from applying a matrix balancing method

, (e.g., RAS, entropy method).

Taking matrix 
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 as a starting point, the RAS method is then applied to generate a new matrix that accomplishes the following requirement: the addition by row and by column must be equal to the total margin vectors.

Other arrangements

Finally, the information related to net transfers established among domestic and foreign agents is arranged as follows. It is considered that net transactions between households and each foreign sector includes net “property income” rents, the balance of purchases made by residents and those made by non-residents, as well as net compensation of employees payments (Cardenete and Sancho, 2006). Furthermore, it is assumed that the government receives payments due to adjustments referred to other net taxes as well as to net taxes on products. These adjustments are due to the economic relationships established between Spain and the EU institutions.

Integrating social accounting data in a matrix format: the SAM-00

The social accounting data generated in previous sections is arranged conveniently in a system of inter-related accounts. Table 4 describes the set of accounts included in the SAM-00. As shown there, six blocks of accounts are incorporated in the SAM-00. The most disaggregated block is the one related to the intermediate consumption matrix. In the reduced version

, this matrix arranges information on the inter-industrial transactions established by ten economic sectors. Next, we have accounts referring to the production of value added per industry. These accounts show the cost structure involved by the use of two primary factors, labor and capital services. Payroll taxation is also included as a part of the value added accounts. In the next block, we find the set of accounts relating to net taxation on products. After changing the valuation system of input-output transactions, a finer disaggregation of net taxation on products is then presented. Specifically, the SAM-00 provides tax information for the following categories: net taxes on products due to the domestic production process, net taxes on imports. In turn, net taxation on imports is differentiated by trade region: EU and the Rest of the World (RW), and net value added taxation on product.

[Insert Table 4 here]

The next block of accounts contains the set of income distribution operations prevailing in this economy. Particularly, the following operations were included into this block: payments and revenues due to “social contributions”, “social transfers”, “other transfers”, and “income taxation”. Similarly, it is assumed that these operations affect the budget restrictions of the following institutions: “households”, “corporations”, and the “government”. Adopting ESA95 conventions makes it possible to establish a match between the set of income distributions referred above and the set of institutions related to them. Thus, to deepen our understanding of the process of disposable income formation, a block of accounts called “institutions” has been used for, which records information not only on final consumption activities of institutions, but also on payments and revenues affecting their budget restrictions. Description of institutions is completed assuming the existence of a fictitious agent responsible for gross capital formation. Despite being an institution, this agent does not participate in the process of income disposable formation.

The block of accounts relating to institutions describes domestic operations referring to consumption activities or to income distribution operations. In this respect, the SAM-00 needs a block for dealing with operations typically established among domestic and foreign agents. To this end, we added a block of accounts called “foreign sector”. Generally, operations described by these accounts are not exclusively related to trade commodity data, but also include the flow of income distribution operations.

In order to include the whole accounts described by Table 3 in the SAM-00, a square matrix framework was used. In general, there is no one generalized schedule to present a SAM. However, there are guidelines for deploying the accounts that usually comprise an accounting system like the SAM-00. Specifically, the SAM-00 is organized around the Spanish 2000 input-output framework valued at producer prices. This is so because this framework contains the most disaggregated block of data of the SAM-00. Following the ESA95 conventions, the SAM-00 is thought as a natural extension of the Spanish input-output framework in which income data information is arranged in a schematic matrix-form. In that way, the SAM-00 gives a complete description of the circular income flow of the set of institutions that make up the Spanish economy in 2000. 

Figure 3 depicts the schedule for assembling the SAM-00. See also TableA1 in the appendix for the numerical version. Starting from the first row and column, we find the information corresponding to the estimated 2000 symmetric input-output table at producer prices. The table is comprised a set of sub-matrices that include, on one hand, a description of the production cost structure of the Spanish industries, and on the other, the information on the final demand structure of the Spanish economy. 

[Insert Figure 3 here]

Concluding remarks

Thus far, we have developed a methodology able to change the monetary value of the input-output transactions included in a SAM taking into account requirements of applied general equilibrium modeling. This methodology relies upon the information typically contained in the ESA95 input-output framework. Specifically, information about margins and net taxes on products is useful for calibrating the parameters used for changing the value of any transaction included in the use table and in the symmetric input-output table.

Changes in input-output transactions have been argued throughout this paper. When building a SAM for computing applied general equilibrium models, it is necessary to express the value of input-output transactions according to prices perceived by purchasers in markets. Then, when such transactions are valued at basic prices, that is, from a cost production perspective, a change of valuation is required in order to include all the elements that typically characterize market prices. This implies to establish differences between the prices perceived by final consumers and those faced by producers. As has been argued, net taxation data is a critical element in the modeling of price formation. Changes of valuation concerning input-output transactions also provide additional information for researchers. For instance, this paper shows that a use table valued at purchasers’ prices is a reasonable approximation for the VAT tax base. Then, by using additional information, such as VAT rates, it is possible to estimate net VAT on products, which in turns allows the construction of the process of tax disaggregation categories.

In spite of its simplicity, the methodology described here produces reliable results. This is confirmed by comparison of the use table at purchasers’ prices it provides with the one of the Spanish National Statistics Office (INE). Differences between the two may be explained by changes in the base year used by INE to present the most recent version of the 2000 input-output framework. Systematic differences between our table and the official version are observed in the case of products related to “other service activities”. Precisely, after changing the base year (from 1995 to 2000), new criteria for accounting products described as “other service activities” were introduced into the Spanish System of National Accounts, which can explain the differences observed.

Generally, the valuation system of input-output transactions is relevant when building an accounting system for analyzing the behavior of agents in response to market prices. Information for expressing the monetary value of input-output transactions according to market prices should be ideally offered alongside the rest of tables included in the input-output framework. However, the evidence indicates that provision of information about valuation issues is insufficient. Furthermore, the analysis regarding advantages and disadvantages of adopting a particular valuation system has been neglected in many EU countries, suggesting the need to generate non-survey methods for researchers and policy makers interested in applied general equilibrium analysis.

Finally, we should note some limitations and possible extensions of this research. An accounting system like the SAM-00 permit computation of applied general equilibrium models designed for dealing with policy change appraisal in terms of resource allocation and economic efficiency. Unfortunately, it cannot analyze distributional effects attributed to policy changes, because this dataset does not present any disaggregation of household accounts according to, for example, income groups. The reasons for the absence of any disaggregation of information on households into income groups are the following:

Despite the existence of surveys with important information about income and expenditure in the case of Spanish households, this information is not integrated in a single dataset. As a result, data must be merged or matched in order to combine information on expenditure with that referring to incomes (Alegre et al., 2000). More research is needed to build a unified dataset containing information on expenditure and incomes. For instance, the Spanish Household Panel and Household Budget Continuous Survey for the year 2000 could be complemented by using statistical matching methods.

The lack of information on the matrix that transforms households’ expenditure classified by CPA categories into expenditure classified according to COICOP categories. When decomposing household accounts into income groups, the information provided by this matrix is critical to the proper deployment of data on households’ expenditure.

In general, these shortcomings can be regarded as themes to be tackled in future research. A natural extension of the work presented in this paper would be the disaggregation of households’ income accounts.
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Figure 1b

Supply table valued at basic prices, including information for changing valuation from basic to purchasers’ prices
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Figure 2

Symmetric tables valued at producer and purchasers’ prices respectively
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Figure 3

SAM schedule proposed for applied general equilibrium modeling
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TABLES

Table 1

Valuation system and the input-output framework in some European countries

Members

Valuation system

Available Tables

Austria

Symmetric, domestic and imports use tables at BP

Total use tables at PP

Use and supply tables for 1995, 97, 99 and 2000-2002

Symmetric, domestic and import use tables for 1995 and 2000

Belgium

Symmetric, domestic and imports use tables at BP

Total use tables at PP

Use and supply tables for 1995, 97, 99 and 2000-2001

Symmetric, domestic and import use tables for 1995 and 2000

Valuation matrices for 2000

Czech Republic

Use and supply tables only at BP

Use and supply tables for 2002-2003

Denmark

Tables at both BP and PP

Use and supply tables for 1966-2002

Symmetric tables for 1995 and 2000

Valuation matrices for 2000

Estonia

Symmetric, domestic and imports use tables at BP

Total use tables at PP

Symmetric, use and supply tables for 1997

Use and supply tables for 2000

Finland

Symmetric, domestic and imports use tables at BP

Total use tables at PP

Use and supply tables for 1995-2003

Symmetric, domestic and import use tables for 1995, 2000 and 2002.

Valuation matrices for 2002

France

Tables at both BP and PP

Use and supply tables for 1978-2004

Symmetric tables 1995 and 2000

Hungary

Symmetric, domestic and imports use tables at BP

Total use tables at PP

Uses and supply tables for 1998-2000

Symmetric tables for 1998 and 2000

Germany

Symmetric, domestic and imports use tables at BP

Total use tables at PP

Total use and supply tables for 1995, 97, 99 and 2000-2001

Symmetric, domestic and import use tables for 1995 and 2000

Greece

Symmetric, use and supply tables only BP

Use and supply tables for 1995-1999

Symmetric tables for 1998 and 1999

Ireland 

Symmetric, domestic and imports use tables at BP

Total use tables at PP

Symmetric, use and supply tables for 1998

Italy

Symmetric, domestic and imports use tables at BP

Total use tables at PP

Use and supply tables for 1995-2001

Domestic and import use tables 2000

Symmetric tables for 1995 and 2000

Malta

Use and supply tables at BP and PP

Total use and supply tables for 2000 and 2001

Netherlands

Symmetric, domestic and imports use tables at BP

Total use tables at PP

Use, supply and symmetric tables for the period 1995-2001

Poland

Domestic and import use tables at BP

Total use tables and symmetric at PP

Total use tables for 1995-1999

Domestic and import use tables for 2000

Supply tables for 1995-1999

Symmetric tables for 1995 and 2000

Portugal 

Symmetric, domestic, imports and use tables at BP 

Total use tables at PP

Use and supply tables for 1995-1999

Symmetric, domestic and import use tables for 1999

Slovakia

Supply tables at BP

Total use tables at PP

Use and supply tables for 1995-2000

Slovenia

Symmetric, domestic and imports use tables at BP

Total use tables at PP

Symmetric, use and supply tables for 1996, 2000 and 2001

Spain

Use table at BP and PP

Symmetric and use tables at BP

Use and supply tables, 1995-2000

Symmetric tables for 1995 and 2000

Sweden  

Supply tables BP

Total use tables at PP

Use and supply tables for 1995-2001 

Symmetric, domestic and import use tables for 1995 and 2000

United Kingdom

Symmetric, domestic and imports Use tables at BP

Total use tables at PP

Use and supply tables for the 1993-2005

Symmetric table for 1995

Source: own elaboration from available website information from EU members’ National Statistic Offices and EUROSTAT.

Notes:   (1) BP means basic prices and PP means purchasers’ prices.

   (2) No information was available for Cyprus, Latvia, Lithuania, and Luxembourg.

Table 2

Non-applicable VAT regime in Spain by products and industries

Products (CPA)

Industries (NACE)

- Electrical energy

- Insurance and pension funding

- Public Administration services

- Non-market R&D activities

- Non-market education services

- Non-market sanitation services

- Non-market  health and social work services

- Membership association, n.e.c.

- Recreational, cultural and sporting services

- Others services

- Private household with employed people

- Electricity production

- Insurance and pension funding services

- Public administration services

- Non market education services

- Non market sanitation services, NPISH

- Non-market health and social work services, NPISH.

- Recreational, cultural services and sporting services, NPISH

- Private household with employed people

 Source: own elaborated from the BADESPE dataset (IEF, 2006).

Table 3

Disaggregation of net taxation on products

Account in the SAM-00

Taxes categories

Sources

Net Taxation Matrix

Net taxes on products (domestic production)

From the column-vector 

 EMBED Equation.DSMT4  

 excluding Net VAT on products, 

 EMBED Equation.DSMT4  

, and net imports taxation.

Net taxes imports (EU)

From updating the net tax on imports row-vector, EU, from 1994 input-output table.

Net taxes imports (RW)

From updating the net tax on imports row-vector, RW, from 1994 input-output table.

Net VAT on products

By means of the procedure illustrated in Section 3.1.2

       Source: own elaborated.

Table 4

Accounts comprising the reduced version of the SAM-00

Block of accounts

Accounts

SAM-00

Statistical Source

Intermediate

Consumption

Agriculture, hunting, forestry and fishing

1

2000 Input-Output framework

(INE, 2005a)

Industry

2

Collection, purification and distribution of water

3

Construction

4

Whosale, retails trade and transport activities

5

Financial, real estate, and business activities

6

Other service activities

7

Production and distribution of electricity

8

Production and distribution of gas

9

Telecommunications

10

Value Added

Wages

9

2000 Input-Output framework

(INE, 2005a)

Social contributions (employers)

10

Other net taxes on production

11

Net operating surplus

12

Taxation

Net taxes on domestic production

13

2000 Input-Output framework

(INE, 2005a) 

1994 Input-Output Table

(INE, 2005b)

BADESPE dataset

(IEF, 2006)

Net import taxes, European Union

14

Net import taxes, Rest of the  World

15

VAT on products

16

Income distribution operations

Social contributions (employees)

17

Accounting Series of the National Accounts, 1995 base

(INE, 2006)

Social transfers

18

Other transfers

19

Income tax

20

Institutions

Households

21

2000 Input-Output framework

(INE, 2005a)

Accounting Series of the National Accounts, 1995 base

(INE, 2006)

Corporations

22

Government

23

Saving / Investment

24

Foreign sector

European Union

25

Accounting Series of the National Accounts, 1995 base

(INE, 2006)

Rest of the World

26

Source: own elaborated.

Table A1

SAM-00 (millions of euros)

Industries

Value added

Net Taxation on products

C1

C2

C3

C4

C5

C6

C7

C8

C9

C10

C11

C12

C13

C14

C15

C16

C17

C18

R1

2854,19

21078,85

0,00

449,61

1884,77

1,74

289,19

0,25

0,00

3,06

 

 

 

 

R2

9709,38

174051,50

545,13

32735,63

35174,43

7810,65

14806,12

4571,39

2704,20

1668,16

 

 

 

 

R3

398,87

541,29

8,38

12,97

617,48

72,25

394,72

20,77

0,19

4,69

 

 

 

 

R4

191,25

957,93

125,15

15580,89

2141,81

11702,06

1871,20

109,61

5,76

162,39

 

 

 

 

R5

2612,14

28056,12

60,48

8062,78

25143,61

3327,25

3899,89

169,59

15,54

870,65

 

 

 

 

R6

538,42

23576,62

413,02

7606,62

19557,46

42482,50

11010,42

824,23

75,57

2493,79

 

 

 

 

R7

278,53

1405,82

34,87

278,12

1347,72

1919,10

5814,31

44,49

6,04

211,91

 

 

 

 

R8

300,33

5299,30

319,36

332,65

2550,65

907,82

1784,76

1205,13

11,52

238,90

 

 

 

 

R9

21,54

1527,51

1,41

6,62

460,07

109,44

339,95

725,64

0,64

6,48

 

 

 

 

R10

78,13

2668,80

53,58

535,46

1963,21

3147,11

2775,16

133,24

9,82

4370,24

 

 

 

 

R11

3487,52

52159,74

762,98

25388,62

48942,47

32644,05

71836,96

1407,99

156,46

3773,20

 

 

 

 

R12

458,07

15326,48

279,88

6504,65

12334,23

9680,91

18784,76

477,92

55,34

1721,76

 

 

 

 

R13

15700,70

34268,61

1035,78

15784,10

82142,30

55460,11

22546,96

6916,95

943,42

6903,07

 

 

 

 

R14

-2837,78

18579,20

-72,04

5792,90

-2120,62

3807,49

-1107,27

1113,34

59,10

297,67

 

 

 

 

R15

0,11

29,07

0,00

0,26

1,17

0,65

0,00

0,00

0,00

0,28

 

 

 

 

R16

0,83

55,72

0,00

0,00

8,36

5,17

0,00

0,00

0,00

0,40

 

 

 

 

R17

659,95

15980,51

105,14

376,24

7536,60

5770,69

3212,57

604,46

99,90

1144,95

 

 

 

 

R18

-758,98

-492,55

-31,13

544,57

375,89

3330,31

232,40

224,80

7,09

117,61

 

 

 

 

R19

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

R20

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

R21

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

R22

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

R23

 

 

 

 

 

 

 

 

 

 

240560,00

 

126450,00

 

 

 

 

R24

 

 

7492,00

105805,00

 

 

 

 

R25

 

 

58132,00

9447,00

23512,00

31,52

70,48

35491,00

3550,00

R26

 

 

 

 

R27

2793,20

106256,80

0,00

4,00

3154,00

9230,00

832,00

116,00

0,00

522,00

 

 

 

 

R28

3347,90

57851,90

0,00

5,00

2134,00

5187,00

1218,00

2,20

0,00

290,00

 

 

 

 

Total

39834,3

559179,2

3642,0

120001,7

245349,6

196596,3

160542,1

18668,0

4150,6

24801,2

240560,0

65624,0

241702,0

23512,0

31,5

70,5

35491,0

3550,0

Cont. Table A1

Income Distribution Operations

Institutions

Foreign Sector

C19

C20

C21

C22

C23

C24

C25

C26

C27

C28

Total

R1

 

 

 

 

6070,81

 

0,00

375,50

5939,17

887,16

39834,3

R2

 

 

 

 

109921,18

 

4713,50

47910,90

79616,05

33240,97

559179,2

R3

 

 

 

 

1569,12

 

0,00

1,27

0,00

0,00

3642,0

R4

 

 

 

 

3073,28

 

0,00

84072,84

2,84

4,70

120001,7

R5

 

 

 

 

149204,39

 

3340,59

2950,26

11516,44

6119,89

245349,6

R6

 

 

 

 

53661,84

 

1347,56

20440,91

7680,45

4886,89

196596,3

R7

 

 

 

 

49348,12

 

98378,35

786,25

326,76

361,70

160542,1

R8

 

 

 

 

5590,52

 

0,00

0,00

27,04

100,01

18668,0

R9

 

 

 

 

876,23

 

0,00

75,08

0,00

0,00

4150,6

R10

 

 

 

 

8345,51

 

0,00

0,00

539,26

181,67

24801,2

R11

 

 

 

 

240560,0

R12

 

 

 

 

65624,0

R13

 

 

 

 

241702,0

R14

 

 

 

 

23512,0

R15

 

 

 

 

31,5

R16

 

70,5

R17

 

35491,0

R18

 

 

 

 

3550,0

R19

 

 

 

43753,00

20022,00

 

 

71,00

10,00

63856,0

R20

 

 

 

 

25718,00

 

 

 

 

25718,0

R21

 

 

 

 

10182,00

75179,00

 

 

 

85361,0

R22

 

 

 

 

37076,00

19640,00

79151,00

 

 

107,00

135974,0

R23

 

 

85312,00

42814,00

2813,30

16672,81

4997,19

 

25055,73

3859,41

548534,4

R24

 

2690,00

 

16526,00

8629,13

50742,77

15329,82

 

 

639,59

207854,3

R25

63856,00

23028,00

 

76420,00

 

6478,00

 

 

1527,00

 

301543,0

R26

 

 

 

 

42884,00

74296,00

19106,00

 

661,00

19666,00

156613,0

R27

 

 

20,00

214,00

 

9820,73

 

 

 

 

132962,7

R28

 

 

29,00

 

 

 

 

70065,0

Total

63856,0

25718,0

85361,0

135974,0

548534,4

207854,3

301543,0

156613,0

132962,7

70065,0

 This valuation system was already defined by the 1968 SNA. It was established that input-output transactions could be expressed following three conventions: basic prices, producer prices and purchasers’ prices. However, since the development of the ESA95 the debate on which system is better for valuing input-output transactions has been reopened. Pyatt (1991) presents an interesting review of the origins of basic price conventions and explains why such conventions were adopted by the 1968 SNA. See also the revision of Ward (2004) who compares the evolution of the 1968 SNA and some of its more important methodological issues. The author comments on the valuation system adopted in this framework as well as its theoretical foundation.

 Fundamentally, two alternative valuation systems appear in the ESA95 framework: valuation at basic prices, and at purchasers’ prices (EUROSTAT, 1995). See Cañada (1997) for a comparison between the valuation systems adopted by the ESA95 and ESA79.

 The term “intrinsic” is used in this context to stress that the value at basic prices is strictly based upon production cost considerations.

 The industry technology assumption assumes that each sector produces different products using the same production process. This assumption differs from the commodity technology assumption, which assumes that each product is produced using the same production process irrespective of the sector that produces it. From a theoretic viewpoint, the latter is preferable because it captures better the input-output philosophy of fixed coefficients. However, the industry technology assumption is mostly applied in practice because of many negative coefficients obtained when applying the commodity technology assumption and the lack of information regarding the exact structure of each national sector.

 Since the input-output framework, base 2000, contains the use table valued at purchasers’ prices, no additional transformation is needed to generate value added taxation data. However, in the section we assume that the use table at purchasers’ prices is not available. To do so, we explain how to derive value added taxation data even when the use table at purchasers’ prices is not available. 

 In fact, our estimation is quite similar to the 2000 use table at purchasers’ prices (base 2000) provided by the National Statistics Institute (INE), see http://www.ine.es/en/daco/daco42/cne00/tod_2000v_en.xls. The most important differences appear in those accounts affected by the adoption of new measurement methods involved by the 2000 base. For more details about methodological changes referring to the 2000 base, see the informative note (INE, 2005b). 

 BADESPE is a database of the Spanish public sector produced by the Spanish Institute for Fiscal Studies (IEF) and by the INE. See http://www.estadief.meh.es/

 While net taxes on imports are arranged in an input-output table, it can be said that they are deployed by homogeneous economic sectors, which implies a single correspondence between industry and product categories. Consequently, net taxes on imports appearing in any input-output table can be regarded as an arrangement by product as well as by industry. 

 Routines in Matlab and GAMS applied in this section are available from the author upon request.

 A more disaggregated version is available upon request from the authors.
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