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AP.1 Introduction

This document summarizes the procedures performed to achieve the Supply and Use Table of
Paraguay with base year 2014 for the Global Trade Analysis Project (GTAP). This matrix uses
supply and use matrices prepared by the Central Bank of Paraguay (BCP) official provider of the
national accounts of the country and the unpublished Social Accounting Matrix (SAM) of the
Ministry of Finance (MH), institution responsible for policy National economic

Input-product tables can be defined as an integrated set of matrices, which show the bal-
ance between the supply and use of goods and services (products). These matrices provide a
detailed analysis of the production process and the use of the goods and services that are produced
in a country (or region) or that are imported from the rest of the world, and of the income generated
in the production by the various economic activities. (Caribbean, 2005).

A Social Accounting Matrix or SAM for its acronym in English, is a square matrix that
records all transactions of an economy in a specific year. (Cicowiez & Galeano, 2019)

The document is divided into seven sections. This being the first, in the second the data
sources used will be specified, the third will describe the disaggregation processes and the division
of industries, the fourth detail the process for the elaboration of the traditional matrix, the fifth
describe the adaptation to the GTAP unified format, the sixth section specifies the treatment given
to net exports and the last section contains the matrix structure with the corresponding mapping
and examples.

AP.2 Data Source

The main source of data was the System of National Accounts of Paraguay that contains the series
2008 - 2017, this is published by the Central Bank of Paraguay (BCP). The offer-use table is
designed in the form of Products by activities. For this reason, it was disaggregated to obtain
Product by Product. Other sources published by the BCP that gave a great contribution were
the Results of the change of base year (CAB) and Statistical Annex of the same series. For the
disaggregation of the industry to products, the SAM carried out by the Ministry of Finance was
used. In the tax part, the 2014 Product Tax Collection table prepared by the institution was used.
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In addition, for the UF and UP matrices, the import matrix of the Economic Financial Information
System Unit was used. These documents are internal to the Ministry of Finance of Paraguay.

Finally, for specific cases in which no disaggregated and updated sources were found, the
product structure of the National Economic Census of 2010 was used, which used the International
Standard Industrial Classifier, version 4 (ISIC 4).

AP.3 Disaggregation of products and their divisions

First, the new GTAP database structure was used, which is a matrix of 65 * 65, that is, 65 Products
for 65 Products (65 * 65) and on the other hand, the National Accounts of Paraguay have a structure
of 52 products per 33 activities for this reason, it was necessary to resort to the disaggregation of
activities into products.

To disaggregate the activities into products, we proceeded as follows: - The SAM built
by the Ministry of Finance was used - Then, if the disaggregation not covered some activities, we
used the structure of the publication of the National Economic Census of the 2010 to do that. -
Finally, there was few activities without disaggregated data, to split those, linear adjustments were
made.

The disaggregated activities were:

— Farming

– Cotton in branch

– Sugarcane

– Other crops

– Soy

– Rice

– Wheat

– Other cereals

– Fruits and other agricultural products

— Livestock

– Cattle 61%

– Other types of livestock 8%

– Raw milk 16%

– Animal material for textile use 16%

— Mining



– Coal and lignite extraction, do not have great importance, and therefore its contri-
bution to production is infinitesimal

– Extraction of crude oil, together with the extraction of Natural Gas represent 1%
which is distributed equally between both sectors

– Extraction of metallic minerals and other mining activities, represents 99% of the
total Mining.

— Meat production

– Beef 71%

– Other meat products 29%

— Textiles and clothing (proportional)

– Textiles

– Garments

— Chemical products

– Fuels and lubricants 32%

– Chemical products 28%

– Pharmaceutical and toilet products 22%

– Plastic, rubber and other products 17%

— Common metals

– Products of common iron and steel 49%

– Products of other non-ferrous metals 51%

— Machinery and equipment

– Electronic, computer and optical products 44%

– Products of machinery and equipment n. and. c. 7%

– Electronic equipment products 49%

— Other manufacturing industries

– Products for vehicle engines, trailers and semi trailers 25%

– Equipment products for other vehicles 26%

– Other manufactured products 49%

— Electricity and water

– Production, collection and distribution of electric energy, represents 98% of the
total



– Collection, treatment and distribution of Water, represents 2% of the total Elec-
tricity and water

— Commerce

– Gas products and distribution of gaseous fuels, this product is not very relevant in
our economy

– Trade and repair of motor vehicles and motorcycles, represents the total value.

— Transport

– Land and pipe transport accounts for 17%

– River transport, represents 61%

– Air Transport, represents only 1%

– Storage and support activities for transport accounts for 21% of total transport

— Financial intermediation (proportional)

– Financial services

– Insurance services

— Government services

– Health 31%

– Education 32%

– Other government services 36%

The agreement of the intermediate input matrix requires that the intermediate demand be
equal to the intermediate consumption, which could be done without the support of some instru-
ments due to the equilibrium that comes from the sources of information, in this case the SAM and
the Supply and Used Tables (SUT).

AP.4 Construction of the traditional Input-Product matrix.

The construction of the traditional I-O matrix links several arrays and tables from different sources,
and this section details each of them. Table 1 shows the general structure that it must possess.

Source: Exercises in Contributing I-O Tables to the GTAP Data Base, Mark Horridge, Robert McDougall, Badri
Narayanan and Terrie L. Walmsley, September 2008

In the construction of the Paraguayan matrix, all data are expressed in millions of current
dollars. Considering the average exchange rate for 2014 (1 USD = 4,462 guaranies).

First, we proceeded to build the matrix of intermediate demand broken down product by
product (65 * 65) as shown in table 3, after the necessary equality, the matrices of total supply and
total demand must be added, of which the totals. They must be the same again.



Figure 8.24: Table 1: Illustrative structure of a matrix Input Product (I-O)

For the total supply are taken into account:

— Gross Production Value: This is available by products in national accounts, in the sector
of integrated economic accounts.

— Imports: This was extracted from the supply-use table of the results of the change of base
year (CBY), of the supply and use account sector. OBS: The CIF / FOB adjustment must
be taken into account for imports.

— Distribution Margins: This was extracted from the supply-use table of the results of the
change of base year (CBY), of the supply and use account sector. OBS: This column gives
zero.

— Product Taxes: It was extracted from the Product Tax Collection table of Ministry of
Finance (MH). OBS: It is the sum of VAT, ISC and Customs Law.

For total demand, the data was extracted from the supply-use table of the results of the
change of base year (CBY), of the supply and use account sector. The following accounts are
taken into account:

— Final Consumption



— Capital Formation (Investment)

— Variation of existences

— Export (for net exports look at section six)

The last table to be integrated is the value added and the other taxes, the accounts are:

— Remuneration: It was extracted from the system of national accounts, from the sector of
supply and use accounts.

— Other Taxes: This is available by products in the national accounts, in the sector of inte-
grated economic accounts.

— Mixed Income: It was extracted from the system of national accounts, from the sector of
supply and use accounts.

— Operating Surplus: This was extracted from the Gross Domestic Product by type of in-
come, this is available in the system of national accounts, of the sector of supply and use
accounts.

— Gross Added Value: It was extracted from the results of the change of base year (CBY), of
the supply and use account sector. It is also obtained by adding the four previous accounts.

— Gross Production: is the sum of intermediate consumption and gross value added.

It should be taken into account that Gross Production Value = Gross Production.

AP.5 Symmetric Table of Input-Product in GTAP Format.

The new unified format was introduced for version 5 of the GTAP database. This is made up of 4
main components: two matrices UF and UP and two vectors MF and OP.

The first matrix in Table 2 is UF. It refers to a matrix of use values before taxes on basic
products with 65 sectors. The rows of the matrix refer to inputs in production, including national
products, imported products, land, labor and capital. The columns refer to the uses of the products,
including intermediate use, public and private consumption, investment, changes in stocks and
exports.

The second matrix is UP and refers to a matrix of post-tax use values. Product taxes
represent a combination of value added taxes (VAT) and consumption taxes (ISC), for example,
taxes on the consumption of beer or tobacco.

UF and UP differ because UF refers to the values before the tax on basic products, while
UP is the values after the tax on basic products.



After the two matrices we have the two vectors OP and MF. OP refers to a vector of
outflows, including indirect taxes. According to GTAP, indirect taxes are non-product related taxes
paid by companies. Examples include payroll taxes, property taxes, motor vehicle taxes, and
business licenses. MF refers to a vector of imports, import with excluded import duties.

To obtain the domestic or national matrix, the import matrix, prepared by the USIEF,
is subtracted from the total intermediate demand matrix. In other words, the total Intermediate
Demand = Domestic Intermediate Demand + Imported Intermediate Demand.

For the disaggregation of final consumption, we proceeded to apply the distribution ob-
served in GDP on the expenditure side, published in the CAB, where it is established that public
consumption is equivalent to 15% (Health, Education, Other government services) and private
consumption to 85% of final consumption.

Figure 8.25: Table 2: Input-Product Table in GTAP format

The traditional version can be adapted to the unified format by adding the import matrix,
which was prepared by the Financial Economic Information System Unit of the Ministry of Finance
of Paraguay. This matrix constructs a structure combining data from the activity economy of
Enterprises (ISIC V4) with the import of products (HS), then, both, the activity and products
transform to CPC and finally in GTAP sector, maintains total amount of the imports made.

In addition, for the MF and OP vectors, it was necessary to disaggregate the table of
Collection of Product Taxes for 2014. For the disaggregation of these taxes, the parameters set
forth are respected. Import duties were used for MF, while Indirect taxes (IVA and ISC) were used
for the OP. For added value, firstly, it must be taken into account that Remuneration = Labor and



also that Mixed Income and Gross Surplus = Capital.

Something extremely important is the balance that must be achieved, which consists in the
fact that the domestic Final Demand (Total Sales) must be equal to the value of OP (Total Cost) as
can be seen in the following table.

Figure 8.26: Table 3: GTAP balance condition

AP.6 Net Exports

This section explains how exports containing re-exports should be treated, since the GTAP database
does not allow re-exports. The Base Year Change Results (CAB) data published by the BCP which
is one of our main data sources does not make the necessary discrimination in exports. Then you
should go to the Statistical Annex of the BCP, which in its Foreign Trade section has a table called
Balance of Goods that does have discrimination between registered exports and re-exports. These
re-exports are subtracted from the total exports of that product and from the total imports of that
product, to ensure that the SAM is balanced.

With the data of the estimated re-exports, classified by products and by-product, these
products are harmonized with the 65 products of the GTAP and subtract the values of exports,
component of the final demand and of the import matrix.



AP.7 Illustrations

Figure 8.27: Table 3: Disaggregation of Industries or Activities in Products, page 1



Figure 8.28: Page 2 of Table 3: Disaggregation of Industries or Activities in Products



Figure 8.29: Table 4: GTAP Concordance Tables, page 1



Figure 8.30: Page 2 of Table 4: GTAP Concordance Tables



Figure 8.31: Page 3 of Table 4: GTAP Concordance Tables



Figure 8.32: Page 4 of Table 4: GTAP Concordance Tables



Table 5: Example of elaboration of intermediate demand of farming

→ The production and intermediate consumption accounts according to economic activity
and products, which is obtained from the results of the change of base year, are used to assemble
the table of intermediate consumption of product by activity.

→ Then the activity is broken down into the same products in order to have a product by
product table. The GTAP classification is also adopted.



→ The product by product disaggregation begins, according to the structure of the products
extracted from the SAM, CEN, etc. Ex .: SOJA is in SAM.

→ As the total value of each industry is known, a linear division is made between products
that do not have a product structure.





→ All data is subsequently verified.
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