Chapter 8
Regional Input-Output Data

Angel Aguiar

This chapter documents the input-output tables (IOTs) used in constructing the GTAP
11 Data Base. The GTAP Data Base consists mainly of intersectoral transactions and the primary
source for this data is a large collection of single-country IOTs contributed to GTAP by researchers
from around the world. This chapter summarizes this collection process. Documentation for each
country contribution to this version is available in sub-chapters.! Other existing countries submit-
ted prior to GTAP 11 can be found in the documentation for the relevant version.? In this chapter
we describe what’s new in the contributed I-O tables in the GTAP 11 Data Base and outline the
screening and preliminary adjustments we make to the contributed tables. We also briefly discuss
the processing of these tables. Finally we provide some summary statistics of the contributed IOT.

8.1 What’s New in Version 11?

Compared to the GTAP 10 Data Base, version 11 has more regional detail, but the same sectoral
coverage. The lists of regions and sectors are provided in Chapter 2. The additional detail provides
considerable scope for users of the GTAP Data Base to investigate a variety of issues related to
these new regions.

The GTAP 11 Data Base includes data for 160 regions. Of these 160, 141 are primary
regions developed from contributed I-O tables; the remaining 19 are composite regions. Version
10 had 141 regions, 121 of which were primary regions. Table 8.1 summarizes the sources and
reference period for all the regional I-O tables underpinning the GTAP 11 Data Base.

Compared to version 10, in version 11, the number of ‘rest of” composite regions was
reduced by 1 because many countries in the former Rest of Central Africa are now part of the
database as separate countries. In GTAP 11, we define a new Rest of South and Central Africa
region that is composed of Angola and Sdo Tomé and Principe.?

'The GTAP 11 Data Base Documentation is available on the GTAP website at: https://www.gtap.agecon.
purdue.edu/databases/v11/v11_doco.aspx.

%Links to countryspecific documentation can also be found in the summary documentation of each country, which
can be obtained via:https://www.gtap.agecon.purdue.edu/databases/regions.asp?Version=
11.131

3The standard country list used in GTAP is comprehensive and covers more than 200 countries.



The inclusion of a new country into the data base is driven by the needs of the users
of the GTAP Data Base. Country I-O tables are prepared by contributors who have a particular
interest in including the country in the GTAP Data Base. Users interested in contributing I-O
tables are referred to GTAP Technical Paper No. 01 on this subject (Huff et al. 2000). Relative
to version 10, there are 20 new and 39 updated national IOTs have been incorporated. The new
countries extracted from previous regional aggregates are: Afghanistan, Algeria, Central African
Republic, Chad, Comoros, the Congo Republic, the Democratic Republic of the Congo, Equatorial
Guinea, Eswatini, Gabon, Haiti, Iraq, Lebanon, Mali, Niger, Palestine, Serbia, Sudan, Syria, and
Uzbekistan. References to the IOTs used for each of these new and updated countries are available
on the GTAP website* and listed in Table 3.1.°

8.2 Checking the I-O Tables

After receiving an I-O table, we first check that it satisfies certain formal requirements. If there
are serious deviations from these requirements, we advise the contributor and request changes.
The procedures for checking the I-O tables are continuously being reviewed and improved during
the production process. Further details about the checking procedures are provided in Huff, et al.
(2000) and on the contributors’ website.

There are 5 groups of checks made on the I-O tables. These include:

— Data structure. This includes a number of checks. Firstly, we ensure that there are at least
30 sectors and that agriculture and energy are separate from other sectors.® Secondly, we
check that the contributor has mapped the original data to the sectors according to the
concordances’; and finally, we ensure that there are no serious data omissions.

— Balance condition. Each table should be balanced. A check is made to ensure that total
sales equal total costs for each sector in the contributed I-O table.

— Sign. There are certain requirements about the signs of elements in the tables. For exam-
ple, the value of capital services must be positive reflecting the normal return to capital
services.

— Tax rates. A check is made to ensure that there are no ridiculous tax rates implied by the
data. Anything over 100% tax or subsidy is flagged.

“4For new and updated country information included in version 11, please refer to https://www.gtap.agecon.
purdue.edu/databases/v11/v11l_doco.asp.

SFor information on all countries available in GTAP, please refer to https://www.gtap.agecon.purdue.
edu/databases/regions.asp?Version=11.131.

The Center has instituted a peer-review system for countries with less than 30 sectors.

TGTAP sector concordances against the Central Product Classification (CPC) and International Standard In-
dustry Classification (ISIC) are available at: https://www.gtap.agecon.purdue.edu/databases/
contribute/concordinfo.asp



— Other. We also check that the other government services (osg, edu, hht) and dwellings
(dwe) sectors have been treated in the preferred way and therefore that the I-O table is
consistent with the other I-O tables. Both of these problems are prevalent in many of the
tables. In the case of government services modifications have been made in the construc-
tion process to rectify tables with this problem (see Chapter 9.3).

— I-O structure. Finally we compare the I-O structure to that of an average I-O table to
ensure that there are no unusual entries. The results of these checks are then given to the
contributor, who then satisfies him/herself that any substantial differences are explainable
or, in the case of errors, these are fixed. Further details on the method used to compare
an I-O table to the average I-O table can be found in Walmsley and McDougall 2007. We
increasingly rely on these entropy measures to highlight errors in mappings and in the
underlying 1-O tables. In some cases, where shares are exceedingly strange, tables have
been rejected.

In general, we require substantive, but not rigorous compliance with all these conditions. For
example, we accept tables with negative entries in cells that should have non-negative entries but
only if we judge that the negative values are economically insignificant; that is, that we can remove
them without substantially altering the I-O structure. Then in our initial processing of the tables,
we remove these minor defects.

8.3 Processing of I-O Tables

Once accepted, the I-O tables go through a number of stages before they can be integrated into the
GTAP Data Base.

First, despite all the preliminary checks made, we do accept tables with minor deviations;
hence some cleaning of the I-O tables is usually required to remove any minor problems or devia-
tions in sign or balance.

Second, agricultural production targets are applied to certain I-O tables before the main
data construction phase. In the GTAP 5 Data Base, the data for European Union (EU) member
countries contained considerable inaccuracies in levels and international distribution of agricultural
production. As a result, since GTAP version 6, we have been targeting agricultural production in
I-O tables based on data from the Organization for Economic Co-operation and Development,
OECD. Since version 10, we also use data from the Food and Agricultural Organization (FAO).
For version 11, this is documented in Chapter 9.1.

Third, as mentioned above many tables contain inappropriate treatment of government
services. Under standard national accounting conventions (SNA 2008), government consumption
includes the outputs of “non-market processes of production” and excludes their inputs, these being
accounted as intermediate usage by various industries, notably, public administration and defense.
Most I-O tables contributed to GTAP apply this convention, but some do not. For those that do not,



modifications have been made in the construction process to rectify the problem. The procedure is
outlined in Chapter 9.3.

Fourth, having cleaned the I-O tables as required, we take those that have the full 65-sector
GTAP sectoral classification and calculate from them a representative table (see Chapter 9.4) as a
linear combination, giving each region’s I-O table its appropriate GDP weight.

Fifth, for the tables that do not have the full 65 sectors, we disaggregate, as described in
Chapter 9.2. The GTAP 11 Data Base provides details on 65 sectors — the new standard since GTAP
10. Of the contributed tables, 96 do not contain all sectors and required disaggregation, of which
50 required agricultural disaggregation and 94, non-agricultural disaggregation. Table 8.2 lists the
contributed I-O tables and the level of aggregation. This disaggregation is done for agricultural and
food sectors separately from other goods. The disaggregation of agricultural and food commodities
is undertaken using a database constructed by Everett Peterson and described in Chapter 9.2. For
the non-agricultural commodities we use the representative I-O table to disaggregate the sectors
(see Chapters 9.2 and 9.4).

Finally, for each region where we have no contributed table, we calculate a composite
table, as a linear combination of I-O tables for selected primary regions. We make a different se-
lection of primary regions for each composite region, matching as closely as possible the composite
region’s income level and production pattern, as described in Chapter 9.4.

At this point we have a set of tables covering all GTAP regions and the I-O tables are ready
to be incorporated into the GTAP Data Base and reconciled with the other macroeconomic datasets.
First, you may have noticed in Table 8.1 that the reference periods for the regional I-O tables vary
across regions. The reason for this is that I-O tables for most of the regions are available at five year
or longer intervals and they are often published several years after the data have been collected.
This means that it is impossible to keep source data up-to-date. Fortunately the I-O coefficients
tend to change relatively slowly, and the data are updated to reflect macroeconomic aggregates,
trade, energy, and protection targets for 2004, 2007, 2011, 2014, and 2017. The procedure used to
update the I-O tables is described in Chapter 17. We believe that the resulting estimated domestic
data bases are of reasonably high quality in almost all cases.

In the final stages, revisions are made to the value-added in the I-O table. You may have
noticed that contributed I-O tables only contain data on the aggregate value of labor. Using other
data sources, we split these values between skilled and unskilled labor, and also revise primary
factor usage in agriculture and resource-intensive industries (Chapter 14).

8.4 Concluding Remarks

We have yet to mention the work undertaken by the contributor in preparing an I-O table for
incorporation into the GTAP Data Base. There are numerous problems and issues that a contributor
has to consider when preparing an I-O table. In the sub-chapters of this chapter, available on the
GTAP website, the contributors provide detailed information about the source of the data, how it



was prepared, and any problems encountered and how they were dealt with.
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