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ABSTRACT 

The fragmentation of global production across national borders has created valuable development 
opportunities for countries that are able to integrate into global value chains (GVCs) and climb 
towards higher value-added activities. In the midst of this transition, policy-makers require well 
conceptualized indicators that reveal the degree and nature of the interaction of their country with 
its main economic partners, reflecting better international production networks. We apply indicators 
derived from the concept of trade in value-added (TiVA) to the case of Costa Rica in order to illustrate 
how the input-output approach can be used to explore various aspects of a country’s participation in 
GVCs. We intend to provide developing countries that seek to foster GVC-driven structural 
transformation with an example that demonstrates an effective way to measure progress. 
 
The analysis presented in this paper makes use of an International Input-Output Table (IIOT) that was 
constructed by including Costa Rica’s first Input-Output Table (IOT) into an existing (IIOT). The TiVA 
indicator has been used to compare and contrast import flows, export flows and bilateral trade 
balances in terms of gross trade and trade in value-added. The country´s comparative advantage is 
discussed based on a TiVA-related indicator of revealed comparative advantage. The paper also 
decomposes the domestic content of value added in each sector and measures the degree of 
fragmentation in the value chains in which Costa Rica participates, highlighting the partner countries 
that add the most value. 
 
 

                                                             
* The views expressed herein are those of the authors and do not necessarily reflect the views of the Institute of 

Developing Economies – Japan External Trade Organization, the Ministry of Foreign Trade of Costa Rica, the 
Ministry of Science, Technology and Telecommunications of Costa Rica, or the Central Bank of Costa Rica. The 
authors bear full responsibility for errors and omissions. The authors wish to express their deepest gratitude to 
Satoshi Inomata, Francisco Monge, Gabriela Saborío and Diego Agϋero, who played a fundamental role in 
building the domestic and international IOT; and provided comments and support at various stages of the study. 

† Director of Innovation, Ministry of Science, Technology and Telecommunications of Costa Rica 

‡ Advisor, Ministry of Foreign Trade of Costa Rica 

§ Deputy Director, International Input-Output Analysis Studies Group, IDE-JETRO 

** Advisor, Ministry of Foreign Trade of Costa Rica 

†† Director, Department of Macroeconomic Statistics, Central Bank of Costa Rica 



 

2 

 

Introduction 

GVCs have driven an important shift in global production from trade in goods to trade in tasks. 
Countries no longer have to build or host the entire production chain, since they can integrate by 
developing or attracting productive capacity in one link of the chain where their comparative 
advantages fit the best.  

Understanding how much domestic value is added through the export of goods and services is crucial 
for designing effective development strategies and industrial policies. Credible metrics of domestic 
value-added in the context of GVCs can only be derived from the measurement of trade flows. A 
variety of techniques have been suggested to measure the degree and nature of trade interactions 
along international production networks, however, the most widely accepted metrics are those that 
are based on the concept of trade in value added (TiVA). 

All TiVA-based metrics are calculated using international input output tables (IIOT). These tables are 
an extension of domestic input-output tables (IOTs), and contain information on the interactions 
between industries across countries. The first IIOT was constructed by IDE-JETRO in the mid-1960s. 
Since then there have been various efforts by international organizations to build time series of IIOTs 
that are constructed from data provided by each of the countries included. These efforts vary in the 
number of countries included, the level of disaggregation of sectors and the types of assumptions 
made during the construction process. The most commonly referenced tables are the OECD’s Inter-
country Input Output Table (ICIO), the World Input Output Database (WIOD) and IDE-JETRO’s Asian 
IIOT (AIIOT). 

Ideally all countries interested in tracking the progress of their participation in GVCs would seek their 
integration into efforts such as the OECD’s TiVA initiative, which is extending the ICIO to include more 
countries. Costa Rica is one of the countries that has chosen to follow this path. However, in order to 
guarantee methodological consistency, these efforts strive to apply the same assumptions to all 
countries involved. While this is arguably the right approach for an internationally oriented effort, 
from the perspective of specific countries, overarching assumptions may apply poorly in important 
cases, leading to significant distortions in results. This is particularly relevant given the large 
discrepancies that exist in bilateral trade data reported by trade partners. 

In order to maintain consistency with national data sources, countries may choose to construct their 
own IIOT. From the perspective of a national statistics office or central bank, the process used to 
construct the ICIO and WIOD is inhibitive, mainly because of the difficulties involved in obtaining data 
from each partner country. This analysis described in this paper is based on an IIOT that was built 
using a resourceful second-best approach, which strives to include a new country in a pre-existing 
IIOT‡‡.  

This paper is divided in two parts. Part I provides an overview of IIOTs and focuses on the methodology 
followed to integrate Costa Rica into the WIOD (a pre-existing IIOT), highlighting methodological 
insights. Section 1.1 describes the reasons why IIOTs are useful for the analysis of TiVA, section 1.2 
lays out the basic framework of an IIOT, section 1.3 provides background regarding the construction 
of Costa Rica’s domestic IOT, section 1.4 describes the process followed to select the WIOD as the 
base table, section 1.5 explains the way in which the domestic IOT was converted into the WIOD’s 
format, section 1.6 provides details on the decisions made to split import and export vectors by 
country and sector, section 1.7 describes the method used to embed Costa Rica’s IOT in the WIOD, 

                                                             
‡‡ A more detailed explanation can be found in a methodological paper by Bullón, Inomata, Meng, Mena, Sanchez and 

Saborío that is soon to be published.  
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section 1.8 concludes the methodology with a summary of methodological insights. 

Part II analyses a series of TiVA-based indicators derived from the use of the IIOT and uses the case of 
Costa Rica to explore their implications for policymakers§§. In Section 2.1, the TiVA indicator has been 
used to compare and contrast import flows, export flows and bilateral trade balances in terms of 
gross trade and trade in value-added. In section 2.2 the country´s comparative advantage is discussed 
based on a TiVA-related indicator of revealed comparative advantage. Section 2.3 decomposes the 
domestic content of value added in each sector. Section 2.4 measures the degree of fragmentation 
in the value chains in which Costa Rica participates, highlighting the partner countries that add the 
most value. 

 

1. Methodology 

1.1. Why are IIOTs useful for the analysis of trade in value-added? 

The value-added approach to international trade is neither new nor surprising. It has been widely 
discussed at venues such as the World Trade Organization (WTO). In practice, however, the idea was 
only recently put in practice due to the lack of an appropriate methodology and database. 

The conventional approach to tracing cross-border value chains can be found in the studies that use 
firms’ micro-level data. As seen in the famous example of the iPhone’s production networks, the 
approach generally aims to identify the structure of the production process and/or the sales networks 
of a particular product, based on the information provided by manufacturers. These “firm-level” 
approaches are useful in drawing the actual structure of supply chains since they utilize the data 
directly provided by individual firms rather than resorting to any forms of statistical inference.  

However, this approach has three main disadvantages. Firstly, their applicability is limited when 
considering macroeconomic issues like trade policies, since the analytical focus is cast only to a 
particular product and/or activity of a few firms. It is far from being sufficient to capture the entire 
value flows at the national context. Second, the majority of firm-level data does not explicitly present 
“compensation of employees”, an important component of value-added items in the national account 
framework, but merges it with other types of production costs. The value-added analysis based on a 
firm’s micro-data, therefore, is bound to be an approximation by the information on a firm’s operating 
surplus (profit). Finally, since value is generated at every point of the production process, the value-
added analysis should be able to trace all the production stages along the entire supply chain. The 
firm-level approach, however, only considers the value-added structure of direct input suppliers (the 
first tier), but leaves all the rest of the value-added stream untracked.

Given the limitations of the conventional approach, increasing attention has been directed to a new 
strand of studies that use IIOTs. An IIOT provides a comprehensive map of international transactions 
of goods and services. Since the tables contain information on supply-use relations between 
industries across countries, which is totally absent in foreign trade statistics, it is possible to identify 
the vertical structure of international production sharing. Unlike the firm-level approach, input–
output analysis covers an entire set of industries that comprise an economic system, and can thereby 
capture the cross-border value flows at the level of a country or a region. Theoretically, it has the 
capacity to track the value-added generation process of every commodity in every country at every 

                                                             
§§ A summary of Costa Rica’s development path since the mid-twentieth century can be found in Appendix 1 
for those readers not familiar with the Costa Rican case. 
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production stage. 

1.2. The basic framework of IIOTs 

The construction of an IIOT is a major effort that brings together pieces taken from various national 
input-output tables, and hence the results can be read exactly in the same manner as for national 
tables. The major difference is that an IIOT explicitly presents international transactions between 
industries in the form of import matrices and export matrices by trading partners, which enables 
comprehensive mapping of global production networks. 

IIOTs can take various forms depending on analytical purposes and data availability. Figure 1 presents 
the general format of the table based on the recommendation in the United Nations Handbook on 
the compilation of input-output tables.  

 

Figure 1: Schematic image of an IIOT (three-country case) 

  

Source: Satoshi Inomata, IDE-JETRO 

 

Each cell in the columns of the table shows the input composition of industries of the respective 
country. The sub-matrix ZAA, for example, shows the input composition of Country A’s industries in 
relation to domestically produced goods and services, that is, the domestic transactions of Country 
A. ZBA and ZCA in contrast show the input composition of Country A’s industries for the imported goods 
and services from Country B and Country C, respectively. ZWA indicates the imports from other 
countries, as grouped under the name of ‘Rest of the World’ (ROW). TZA, IZA and DZA give domestic 
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taxes (net), international freight and insurance, and duties and commodity taxes levied on import 
transactions of Country A’s industries. 

The fourth column of sub-matrices from the left shows the composition of goods and services that 
have gone to the final demand sectors of Country A. YAA and YBA, for example, present respectively the 
goods and services produced domestically and those imported from Country B that flow into Country 
A’s final demand sectors. The rest of the column is read in the same manner as for the first set of sub-
matrices of the table. 

E*W are the export vectors of each country to the Rest of the World, and V* and X* are value-added 
and total input / total output, as seen in the conventional national input–output table. Figure 2 shows 
compositional correspondence of the IIOT to a national input-output table. 

It should be noted that the export vectors to the Rest of the World contain various statistical 
discrepancies arising out of data conflicts among different sources since the vectors are constructed 
as “residuals” of the entire IIOT matrix. 

Figure 2: Compositional correspondence of the IIOT to a national input-output table (three-country 
case) 

 

Source: Satoshi Inomata, IDE-JETRO 
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One of the sources of discrepancies stems from the fact that during the linking process of national 
input-output tables, the export data in each national table generally replaced by the import matrices 
of trading partners, and hence the problem of symmetries arises. Theoretically, Country A’s exports 
of a particular product to Country B should be equal to Country B’s imports of the same product from 
country A, as long as they are compared at the appropriate valuation scheme (c.i.f. or f.o.b.). In 
practice, this is often not the case for many reasons, including the following: 

 Inappropriate estimation of transaction margins (international freight and insurance costs, trade 
and transport margins, various taxes) in converting the valuation scheme of import matrices.  

 Mismatches between the record of international transactions in SUTs/National Accounts and the 
custom statistics/balance of payments statistics. 

 Improper declaration of product classifications at the customs border, either at entry or exit;  
 Confusion about the ‘real’ country of origin or destination for re-exported products;  
 Confusion regarding the assignment of intellectual property. 
 Shipping time-lags across different accounting periods (quarters or years);  
 The presence of “merchandising” trade; 
 Smuggling; and 
 Other unrecorded transactions. 
 

Some existing IIOTs, notably the Inter-country Input-Output Tables (ICIO) of the OECD and the World 
Input-Output Database (WIOD) of the European Commission (in which the Costa Rican I-O table has 
been embedded, as described later) have featured Rest of the World as a single endogenous region 
in the transaction matrices. This allows the inter-country Leontief inverse to be derived with respect 
to the corresponding segments, see Dietzenbacher, et.al (2013) for the derivation method of 
endogenous Rest of the World matrices in the case of the WIOD.  

 

1.3. Construction of the Costa Rica’s domestic IOT 

Costa Rica’s IOT for 2011 was constructed in accordance with the best practices recommended by the 
System of National Accounts 2008 (SNA 2008), adopted by the United Nations Statistical Commission 
(United Nations, 2010). The SNA 2008 addresses important issues brought about by changes in the 
economic environment, advances in methodological research and the evolution of user needs.  
 
The process followed to construct the domestic IOT draws upon data from the fully balanced version 
of the Supply Use Table (SUT) for 2011 in basic prices. The IOT was built at a product level rather than 
industry level. All secondary production was assigned to the same categories as primary production 
and intermediate consumption of secondary consumption was also allocated to the primary product 
category. In all other aspects, the SNA 2008 methodology was followed. Since small firms dominate 
the Costa Rican economy, secondary activities were reported in few cases. For this reason, it was 
assumed that the domestic IOT can be used interchangeably as an industry based table and as a 
product based table. The IOT was originally built with 76 products, and was later aggregated to match 
the WIOD’s 35 industries.  
 
The SUT includes 183 products and 134 economic activities or industries (see Appendix 2 for detailed 
list). These were classified using the Central Product Classification (Rev. 2), the Central American Tariff 
System (2013), the Broad Economic Categories (Rev. 4) and the International Standard Industrial 
Classification (Rev. 4). Appendix 3 and Appendix 4 describe the data sources used to construct the 
SUT, and highlight the new recommendations that were adopted in line with the SNA 2008. 
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1.4. Selection of the IIOT in which to embed Costa Rica 

There are two general approaches that can be adopted to construct an IIOT that includes a country 
which is not currently in an existing IIOT. The first is to construct the entire table using national sources 
of all the relevant countries. This is the strategy that the organizations named in Table 1 have followed 
to construct their IIOTs. This paper use a second approach intended to leverage existing resources to 
achieve the same objective by embedding the new country into an existing IIOT. From the perspective 
of the country that is embedded into the IIOT, the value of the resulting IIOT will depend to a large 
extent on how good of a fit the existing IIOT is as the base table. Table 1 shows the most commonly 
used IIOTs, with a summary of some of their most important characteristics: 

 

Table 1: Main characteristics of existing IIOTs 

 

Source: Satoshi Inomata, IDE-JETRO 

The following criteria were used to select the WIOD as the preexisting IIOT that would serve as the 
best base table given the characteristics of Costa Rica’s domestic IOT and the nature of its trade 
patterns:  

1-Assumptions made to construct the table: The tables with the greatest number of countries have 

to make technology assumptions in the case of many countries in order to account for the fact that 

many countries do not have a detailed SUT that could serve to build an IOT based on true data. These 

assumptions lead to a significant margin of error in estimates of interactions between industries 

across countries. For this reason, EORA and GTAP-MRIO were discarded from the selection process. 

 

Database Producing
organisation

Reference years Number of
countries

Industry/product
classification

AIIOT IDE-JETRO 1975、1985、1990、
1995、2000、2005

１０ ５６ (1975)
７８ （1985-95)
７６ (2000-05)

EORA University of
Sydney

1990-2009:yearly Approx. １５０ ２０～５００

EXIOPOL
Database
(CREEA)

European
Commission

2000 ４３ + ROW １２９ industries
１２９ products

GTAP-MRIO Purdue
University

1990、1992、1995、
1997、2001、2004、
2007

１２９ ５７ industries

ICIO OECD 1995、2000、2005、
2008、2009

５６ + ROW １８ industries

WIOD European
Commission

1995-2011：yearly ４０ + ROW ３５ industries
５９ products
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2-Reference year: Ideally the reference year of the base table would match the year for which the 

domestic IOT is available. Costa Rica’s first IOT was constructed for 2011, and at the time, the most 

recent IIOTs were for 20091, which meant that the Costa Rican IOT would have to be backdated. Having 

already discarded EORA, by this criteria the WIOD, and the ICIO were the most attractive options. 

EXIOPOL and AIIOT were considered outdated.  

 

3- Country coverage: An economic interdependency analysis was performed to determine Costa Rica’s 

main trade and investment partners. It is important to note that several important trade partners in 

Central America are not in the publically available IIOTs that are based on SUTs. This meant that a 

large proportion of Costa Rica’s interactions with the Rest of the World in the resulting IIOT are in fact 

interactions with its close neighbors. Having discarded EORA, GTAP-MRIO and EXIOPOL, the most 

attractive options were again the WIOD and the ICIO.  The AIIOT was less relevant because of its focus 

on Asia.  

  

4- Sector coverage: Since the Costa Rican domestic IOT has a detailed sector disaggregation, the ideal 

base table would have a similar level of product/industry detail. Among the two most attractive 

options by other criteria, (WIOD and ICIO), the WIOD has a greater level of detail. 

 

1.5. The domestic IOT and the WIOD 

Even though the Costa Rican domestic IOT was constructed following international standards, several 

adjustments had to be made to give a format compatible with the WIOD. The format was standardized 

regarding prices, sector categorization and reference year. 

 

1-Prices: There are three types of price conversions that were considered in adapting the IOT to the 

format of the WIOD: 

a) Currency: The domestic IOT is in Costa Rican colones, whereas the WIOD is in US dollars. The Costa 

Rica Central Bank provided the annual average exchange rate used in the national accounts in order 

to convert the domestic IOT into US dollars.2  

b) Current vs. constant prices: In this case, no conversion was required because both the domestic IOT 

and the WIOD are in current prices3.  

c) Basic vs. producer prices: In this case, no conversion was required because both the domestic IOT 

and the WIOD are in basic prices. 

 

2-Sector categorization: The WIOD uses an industry-by-industry approach to define the sectors in the 

table, whereas Costa Rica’s domestic IOT for 2011 was constructed using a product-by-product 

approach. The fundamental difference between the two approaches is that the product-by-product 

approach deals with primary and secondary products manufactured by a firm separately, whereas the 

industry-by industry approach gives secondary products the same treatment as primary products. 

                                                             
1 The WIOD for 2011 was not publically available towards the beginning of the research project. 

2 The WIOD uses the exchange rates provided by the IMF to convert national currencies to dollars; however, the 
IMF does not provide the exchange rate from colones to dollars. 

3 While the WIOD has a time series including several years in constant prices, the table for individual years is 
in current prices. 
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This difference is most relevant in cases in which a firm’s secondary products correspond to an 

industry other than the one that corresponds to the primary products. The survey data used to 

construct the IOT revealed that in the case of Costa Rica, only 3.5% of all production in the economy 

is in secondary products outside of their primary industry, which means that it can be safely assumed 

that the product-by-product IOT can be used interchangeably as an industry-by-industry IOT4. The 

only adjustment necessary was to convert from the product categories used in the IOT to the WIOD’s 

35 industry categories using a standard conversion table. From this point on the sector categorizations 

in the domestic IOT will be referred to as industries. 

 

3-Reference year: When the effort to embed Costa Rica in the WIOD begun, the last year available in 

the WIOD time series was 2009. In order to ensure consistency in the reference year used, a domestic 

IOT was constructed for 2009, using available data for 2009 to backdate the domestic IOT for 2011. 

Each part of the table was constructed separately through the following steps: 

 

a) Intermediate demand: To build the intermediate demand matrix for 2009, three standard inputs 
were required: the intermediate demand matrix for 2011, the column of total intermediate supply in 
each of the WIOD industries and the row of total intermediate use in each of the WIOD industries. 
The overall strategy that best practices would recommend would be to use the totals of supply and 
usage for 2009 while imposing the structure of the 2011 matrix in order to fill the 2009 matrix. 
Typically the totals of supply and usage could be taken directly from the SUT for 2009 with no further 
adjustments. However, in the case of Costa Rica, the intermediate demand structure of the 2009 SUT 
is the result of adjustments that have been throughout time to a structure based on survey data from 
19915. Since 1991, the structure of the Costa Rican economy has experienced a significant 
transformation, and despite efforts to adjust the structure using estimates, the structure inherent in 
the 2011 SUT way well be closer to the real 2009 structure than the structure inherent in the 2009 
SUT. In order to maintain consistency with the GDP published by the Central Bank in 2009, the 
structure and total values for economy-wide usage and supply were taken from the 2009 SUT, 
however, the industry shares were adjusted in cases in which there were significant deviations from 
the structure in the 2011 IOT.  

Once the column of total supply in each of the WIOD industries and the row of total use in each of 
the WIOD industries had been constructed; a RAS algorithm6 was applied to adjust the contents of 
the matrix to fit the totals for 2009. The algorithm iterates between row adjustments and column 
adjustments until the adjustments converge at a stable equilibrium. During each iteration, the values 
in each row (or column) are adjusted such that they sum to the row (or column) total, maintaining 
their share in the total. In order to guarantee that the RAS algorithm would run smoothly, all zero-
values found in the vectors of total intermediate consumption and total production, were adjusted to 
become positive values close to zero.  

 

b) Exports and Imports: The column of exports and row of imports were constructed from trade data 

from the General Customs Directorate, and Balance of Payments data from the Central Bank. These 

                                                             
4 Future versions of the domestic IOT will use an industry-by-industry approach. 

5 For many years Costa Rican SUTs used 1991 as the base year. The base year has now been updated to 
2011. 

6 The RAS algorithm is also known as the iterative proportional fitting procedure. 
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vectors were appended to the intermediate demand matrix. These were latter split by country and 

industry of origin and destination, as described in Appendix 3.  

 

c) Value added: The value added matrix was constructed using a similar procedure to that used to 

construct the vector of total intermediate supply in each of the WIOD industries. The structure and 

row totals were taken from the 2009 SUT and industry shares were adjusted making reference to the 

shares for the equivalent rows from the 2011 IOT. 

 

d) Final demand: The final demand matrix was extracted from the 2009 SUT.  

1.6. Insertion of domestic IOT into the WIOD 

In order to insert Costa Rica into the WIOD, the country was extracted from the rest of the world 
(ROW) both in terms of countries’ imports and countries’ exports, and interactions within ROW. In 
order to illustrate the strategy adopted to insert Costa Rica by extracting it from ROW, the following 
stylized example will be used. The example includes a simplified IIOT which contains only the 
intermediate demand between country N and ROW, where Costa Rica is a part of ROW. The steps 
followed use Costa Rican data to extract Costa Rica from ROW in order to create ROW* the rest of the 
world without Costa Rica. The example draws upon the nomenclature defined in section 1.2. 

 

Figure 3: Illustration of the extraction of Costa Rica from ROW in a simplified IIOT 

 

 

 

Figure 3 demonstrates that in essence the objective of inserting a new country into an existing IIOT, 
consists of extracting the new country from ROW in order to create ROW* and then inserting the new 
country’s data. In practice, this was carried out in four steps, where the steps described for 
intermediate demand were also carried out for final demand: 

 Create the row of Costa Rica’s exports: This first involved inserting Costa Rica’s split export matrix 
in a new row in the WIOD to capture Costa Rica’s exports to each country (ZCR N + ZCR ROW*). It then 
required extracting Costa Rica´s exports to each country from exports of ROW to each country in 
the WIOD (ZROW* N = ZROW N - ZCR N) and extracting Costa Rica’s exports to ROW* from ROW’s 

Country N Rest of World* Costa Rica Country N

R
es

t 
o

f 
W

o
rl

d
*

Z
ROW* ROW*

Z
ROW* CR

Z
ROW* N

C
o

st
a 

R
ic

a

ZCR ROW* ZCR CR ZCR N

C
o

u
n

tr
y 

N

Z
N N

C
o

u
n

tr
y 

N

Z
N ROW*

Z
N CR

Z
N N

Rest of World

R
es

t 
o

f 
W

o
rl

d

Z
ROW ROW

Z
ROW N

Z
N ROW



 

11 

 

domestic matrix (ZROW ROW -  ZCR ROW*= ZROW* ROW* + ZCR CR  + ZROW* CR).  

 Create the column of Costa Rica’s imports: This first involved inserting Costa Rica’s split import 
matrix in a new column in the WIOD to capture Costa Rica’s imports to each country (ZN CR + ZROW* 

CR). It then required extracting Costa Rica’s imports from each country from imports from ROW 
(ZN ROW* = ZN ROW – ZN CR) and extracting Costa Rica`s imports from ROW* from what was left of 
ROW’s domestic matrix from the first step (ZROW ROW -  ZCR ROW* - ZROW* CR = ZROW* ROW* + ZCR CR). 

 Extract Costa Rica’s domestic matrix from ROW’s domestic matrix: This first involved inserting the 

intermediate and final demand sections of Costa Rica’s domestic IOT in the space in the WIOD 

representing interactions between Costa Rica and Costa Rica. Then these values were subtracted 

from what was left of ROW’s domestic matrix from the second step (ZROW ROW -  ZCR ROW* - ZROW* CR - 

ZCR CR = ZROW* ROW*). 

 Accommodating all other matrices: Other parts of the WIOD as described in section 2 (VCR, DZCR, 

JZCR, and IZCR where taken directly from the domestic IOT and inserted in the corresponding 

locations in the WIOD for Costa Rica. 

1.7. Dealing with negative values in ROW* 

In some cases the values left for exports to ROW* or imports from ROW* were negative. This occurred 
when the value imported or exported by Costa Rica was larger than the value which ROW imported 
or exported. In each of these cases the data used and assumptions made were revised and improved 
to reduce the incidence of negative numbers as much as possible. Remaining negative values were 
removed and placed in a separate category to ensure that these cases did not affect analysis of the 
matrix adversely. The negative numbers that emerge from ROW*’s exports were grouped in a 
separate row and the negative numbers that emerge from ROW*`s imports were grouped in a 
separate column. 

Further analysis revealed that there are four types of underlying data discrepancies that lead to 
negative values: 

 Cases in which Costa Rica’s data are less accurate than the data used to construct the WIOD, 
even before splitting by countries and usages. 

 Cases in which the underlying assumptions used by Costa Rica about how to split various 
vectors by country and usage are inaccurate, even though the aggregate data on exports and 
imports for each sector is accurate. 

 Cases in which data provided by key countries is less accurate that the data used by Costa 
Rica, even before splitting by countries and usages. 

 Cases in which the underlying assumptions used by partner countries about how to split 
various vectors by country and usage were inaccurate, even though the aggregate data on 
exports and imports for each sector in accurate. 

1.8. Summary of methodological insights 

International Input-Output Tables are a valuable tool for countries to understand their interactions 
with the global economy. For this reason, many developing countries that strive to enhance their 
participation in GVCs may be interested in constructing their own IIOT. This methodological section 
has described the process through which Costa Rica was included in an IIOT for 2009 based on the 
WIOD, with the objective of describing the process that other countries would have to follow in order 
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to build their own table. The process that was followed draws upon the guidelines used to build the 
WIOD. However, each country faces its own set of data constraints, and case-specific assumptions 
must be made that leverage existing data and local contextual knowledge. There are, however, 
common challenges that many countries are likely to face. This paper addresses three that may be of 
particular interest: 

1-Lack of access to partner country data: 

Ideally, the process to build an IIOT, would use each of the country’s original data sources to construct 
and then balance the table. This is the approach that has been used to build the WIOD, the OECD’s 
ICIO and other efforts. However, from the perspective of a national statistics office or central bank 
this process is inhibitive, mainly because of the difficulties involved in obtaining data from each 
partner country. While it might be conceivable to obtain SUTs from each country, the data and 
context-based knowhow required to make reasonable assumption in order to include each country in 
the IIOT is generally not accessible. Part I of this paper has described a new second-best approach, 
which strives to include new countries in a pre-existing IIOT. This process involves new steps that 
leverage existing international data, such as the following: 

 Choosing a base IIOT: There are a range of publically available IIOT’s which can be used as a base 

table. The availability of several options allows researchers to optimize their objectives by 

weighing the advantages and disadvantages according to three criteria: the number of partner 

countries in the table, the level of disaggregation and the robustness of the assumptions made in 

combining data sources.  

 Making use of data in the base IIOT: The base IIOT contains a wealth of data regarding the origins 

of each country´s imports and the destination of its exports, both in terms of country and industry. 

This data can be leveraged in cases in which domestic data is lacking to estimate the shares to 

split the import and export vectors for different products by country. 

 Inserting the domestic IOT in the base IIOT: In order to build the IIOT, a creative approach must be 

used to extract the new country from the category called rest of the world (ROW). This involves 

extracting the new country’s exports from ROW’s exports, extracting the new countries imports 

from ROW’s imports and extracting the new countries domestic IOT from ROW’s domestic IOT. 

2-Discrepancies in country’s trade data relative to partner countries’ mirror data: 

It is well known that there are significant discrepancies between the values that trade partners report 
for their bilateral trade. The rise of GVCs has exacerbated these discrepancies due to the ambiguity 
in the way intellectual property should be assigned by country, inaccuracies in the measurement of 
insurance and freight margins and other issues. Organizations such as the OECD are working with 
various countries to reduce these discrepancies, however, in the meantime efforts to build IIOT’s from 
each country’s individual data must make consistent assumptions for all countries, which oftentimes 
overestimate or underestimate trade flows for specific countries. The typical assumption made is that 
import data is more reliable than export data since the revenues collected from tariffs from incoming 
products create a strong incentive to keep tight controls.  

Under certain conditions, this standard assumption can lead to significant deviations from national 
accounts data for countries whose GDP is highly reliant on trade. In the case of Costa Rica, in industries 
in which the country has a significant participation in technology-based GVCs, discrepancies between 
national export data and mirror data are large due to the way in which partner countries incorrectly 
assign intellectual property, rather than lax measurements of exports. Using import data would 
grossly exaggerate Costa Rica’s contribution to the global economy. For this reason, domestic export 
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data was used in order to ensure a more conservative estimate that would maintain consistency with 
national accounts data. 

In order to estimate imports, the norms followed by the WIOD were adopted because Costa Rica is 
not a large importer of intellectual property and because the quality of data makes it possible to 
accurately isolate the insurance and freight margin. The Costa Rican General Customs Directorate 
keeps accurate records of insurance and freight margins for imports based on true data. This data was 
used to convert imports from CIF to FOB values without making any assumptions.  

3-Lack of data on origins and destinations for services imports and exports 

One of the greatest data challenges that Costa Rica and many other countries face, is the lack of 
accurate data on the origins and destination of services imports and exports. While the Central Bank 
has surveys for the services sector, it has proven difficult to collect reliable data on destinations and 
origins. In an age in which many services are sold over the internet and a range of offshore services 
companies provided services to countries all over the world, obtaining this data has proven 
challenging. 

The default approach used in many efforts to construct IIOTs is to assume that the distribution of 
origins and destinations follow that of products for the conglomerate of countries in the WIOD. Since 
this is a very crude assumption, were possible, sector-by-sector strategies were adopted to estimate 
values using secondary data and reasonable assumptions. The following three clear examples are 
worth highlighting: 

a) Hotels and restaurants: This industry is essentially tourism. In the case of exports, migration data 

on the origin and domestic expenditure of incoming tourists was used to approximate the 

destination of exports. In the case of imports, data on the destination was used, since expenditure 

data was not available.  

b) Air transport: Since Costa Rica does not have any international airlines, the exports in this category 

refer to airport services. On the other hand, Costa Rica´s imports of air transport consist mainly 

of airline services. For these reasons, the flags of all flights arriving in Costa Rica were used to 

estimate both the destinations of exports and the origin of imports. 

c) Inland transport: Data on the destination and origin of vehicles entering at the borders was used 

to calculate the shares. 

While there are strategic approaches that can be used to make the most of available data, clearly it is 
also important to work on strengthening the available data. There are areas in which improvements 
to Costa Rican data sources would be particularly valuable. The most notable improvement would be 
if the Central Bank could lengthen the current surveys to the service sector in order to include the 
disaggregation of services data by uses and countries. There are also areas in which the integration 
of Costa Rica into the WIOD has revealed weaknesses in the partner country data used to construct 
the WIOD. This seems to be most evident in the case of tourism. 

2-Application of the trade in value added based indicators to the case of Costa Rica 

This part of the paper makes use of the IIOT constructed according to the methodology described in 
part I, to calculate a few key indicators that are based on the concept of trade in value added (TIVA). 
Costa Rica is a relevant case to illustrate the value of these analytical tools because it is a small, open 
economy, with significant participation in GVCs that involve several countries. It is in these cases that 
the multiple counting of intermediate values and the implicit distortion of measurement of bilateral 
trade based on conventional statistics are most likely to provide a misleading perspective of a 
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country’s trade structure and the trade dynamics that are driving economic growth.  

2.1 Gross trade vs. trade in value added (TiVA) 

A good starting point for any country that wishes to glean new insight from TiVA indicators is to 
compare traditional statistics on gross trade with those that emerge from an analysis based on TiVA. 
This section discusses the insights that emerge from this analysis for Costa Rica when comparing gross 
and value-added metrics for exports, imports and trade balances. 

Figure 4a and 4b compare export and import statistics measured by gross value and value added for 
the case of Costa Rica. A quick review of these figures reveals that the measure of trade of goods and 
services overstates the importance of exports for the national economy. Furthermore, since in 
traditional accounting terms imports contribute negatively to GDP, their importance to economic 
growth and competitiveness is understated. 

It would seem that in the case of Costa Rica the proportion of domestic value added in trade with its 
different trade partners is high enough that there is no significant shift in the importance of trade 
partners when shifting from gross trade to value-added trade. In gross terms, exports to the “Rest of 
the world” are by far the main destination for Costa Rican exports (41.6%) and the United States is in 
second position (26.8%). In value added terms, these partners remain the most important. Regarding 
imports, the United States and “Rest of the World” remain Costa Rica´s main sources of imports in 
terms of value added, but with slightly lower shares compared to gross terms. Western Europe and 
China become a more important source of imports when looking at value added imports.  

Figure 4a: Costa Rica exports, partner shares, in gross and value added terms, 2009 

Structure of exports by partner 

as a % of total 

Exports gross value & value added 

 US$ million  
 

Destination Gross 

 value 

Value 

added 

Rest of the World 41,6% 38,5% 

United States 26,8% 28,2% 

Western Europe 15,8% 17,1% 

China 6,1% 5,4% 

Mexico 4,1% 3,1% 

Canada 2,3% 2,7% 

Rest of Europe 1,7% 2,5% 

Japan 0,9% 1,5% 

Brazil 0,9% 1,0% 

Total 100% 100% 

  

 

 

 

 

0

500

1.000

1.500

2.000

2.500

3.000

3.500

4.000

4.500

5.000

Gross Value Value Added



 

15 

 

 

Figure 4b: Costa Rica imports, partner shares, in gross and value added terms, 2009 

Structure of imports by partner 

as a % of total 

Imports by gross value & valued added 

US$ million 

Partner Gross 

Value 

Value 

Added 

United States 39.3% 34.9% 

Rest of the World 29.6% 28.6% 

Western Europe 8.0% 10.6% 

China 7.0% 8.0% 

Mexico 8.2% 6.7% 

Japan 2.5% 4.0% 

Rest  of  Europe 1.9% 2.7% 

Brazil 2.5% 2.5% 

Canada 1.1% 2.0% 

Total 100% 100% 
 

 

  

While a comparison of gross and value-added exports and imports does not reveal any major 
differences, when they are combined a notable shift in the Costa Rica´s bilateral trade balances 
emerge with some of its major trade partners (Figure 5). The Costa Rican trade deficit with United 
States for the year 2009, for example, drops by 60% when measured in value added terms because a 
large proportion of Costa Rica’s exports to the United States are embodied in goods whose final 
destination is a third country. Deficits were also smaller with Mexico and Brazil. In contrast the trade 
surpluses with Western Europe and Rest of the world were reduced by 37.3% and 39.2% respectively 
in value added terms in 2009. 
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Figure 5: Bilateral trade balances, USD million, 2009 

 

 

Analysis in terms of trade in value added is now a vital tool that informs the debate on trade policy. 
There are at least two areas in which measuring trade in value-added brings a new perspective and is 
likely to impact the policy decisions taken by countries like Costa Rica: 

 Good statistics today will contribute to better policies tomorrow: Accurate statistics provide the 
essential foundation for policy analysis, forecasting and benchmarking work. For example, trade 
data are often used to guide industrial policies. In terms of employment, for example, 
decomposing the value of imports into the contribution of each economy can reveal who benefits 
from trade by demonstrated the locations and industries in which jobs are created. 

 Market access in terms of GVCs: Measuring trade in value added sheds new light on today’s trade 
reality, where competition is not between nations, but between firms. Competitiveness in a world 
of global value chains means access to competitive inputs and technology along GVCs. Countries 
that strive to deepen their participation in GVCs can use data on value-added trade to engage in 
plurilateral and multilateral negotiations that foster the integration of firms with direct and 
indirect trade partners in GVCs. 7 

                                                             

 7 For example in 1997 Costa Rica joined the ITA agreement, which proved critical to the countries 
insertion into the electronics GVC. The country is also participating in the multilateral Agreement 
on Trade Facilitation (TFA), with will cut red tape in international trade, dramatically reducing 
trading costs allowing domestic and international firms greater participation in the global value 
chains. Finally, Costa Rica has also joined its trading partners in negotiating the TISA to further 
liberalize trade in services. This agreement will enhance competition and investment in the 
service trade while eliminating trade barriers and ensuring greater regulatory transparency. This 
agreement will allow countries services-based exports to integrate easily in the global trend of 
GVCs. 
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2.2 Analysis of TiVA-based Revealed Comparative Advantages. 

The revealed comparative advantage (RCA) is an index measuring a country’s specialization in a given 
industry by comparing the share it represents in the country’s exports to the world share of the 
industry in world exports. A comparison of RCA in gross and value-added terms reveals the 
importance of trade in intermediate inputs for comparative advantage (Figure 6). 
 
The indicator of (RCA) in value added terms can provide additional evidence on a country’s export 
performance, as compared to measures based on gross exports. In the case of Costa Rica the index 
of RCA is greater than one for eight sectors, indicating that Costa Rica holds a comparative advantage 
in these sectors in the world market.  Costa Rica´s comparative advantage is focused in sectors like 
hotels and restaurants, agriculture, education, renting of machinery and equipment and other 
business activities, air transport and electrical and optical equipment. This RCA analysis also suggests 
that the country has production advantages in the sectors which are integrated in global value chains. 

 

Figure 6: Costa Rica, industries with highest RCA 

  

 

Three of those industries are closely linked to the natural capital of the country, including the tourism 
industry (hotels and restaurants)8, the agriculture industry, and the food industry. However, other 
business activities (mainly offshore services), and the industry of electrical and optical equipment are 
the result of policies adopted in order to attract Foreign Direct Investment (FDI) in specific areas of 
interest for the country. The key for this success has been the relatively good performance of the 
education system, and the successful upgrading of some key infrastructures - mainly the international 
airport - and a more efficient wholesale trade industry. 

                                                             
 

8 It should be noted that even though Costa Rica is well known for his tourism industry, a RCA so high could also 
indicate that WIOD data may be reflecting an underestimation of the actual values of this industry in partner 
countries.  
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A low RCA also hints at several industries that could be affecting the competitiveness of other 
industries and their inclusion into the GCVs. This is the case of the financial intermediation industry, 
electricity supply, inland transport, and post and telecommunications. All these industries are 
essential in providing a positive productive framework, and in the case of Costa Rica, have been 
identified as important bottlenecks. Currently, the country has already opened its 
telecommunications market to foreign investment, and has begun a political discussion on the public 
framework of electricity production and distribution.9 However, the poor quality of its land 
transportation framework and the limited depth of its financial system remain issues yet to be solved. 

 

Figure 7 : Costa Rica, industries with lowest RCA 

 

The results of comparative advantages by sector in Costa Rica accurately describe the country´s 
integration in GVCs. Over one half of the GVC-integrated exports correspond to electronics products, 
while more than one third correspond to medical devices. Similarly, the offshore services value chain 
has grown significantly in recent years. In comparison with other countries, figures 8a and 8b show 
how Costa Rica´s RCA index in the electronic sector and in the offshore services sector were among 
the highest in 2009, reflecting country´s relatively competitiveness. Costa Rica is the nation with the 
4th largest participation of high tech products in its manufacturing exports and the 1st in Latin America. 

 
 
 
 
 

                                                             
9 The government holds the monopoly of production and distribution of electricity, while it has opened a limited 
space for private production.  
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Figure 8a : Domestic Value-added-adjusted RCA in the sector  

of electronics and optical equipment, 2009 
 

 

 

 
Figure 8b: Domestic Value-added-adjusted RCA in the sector  

of renting of machinery & equipment and other business activities 
 

 

 

 

 

As previously mentioned, the problem of multiple counting of certain value-added components in the 
official trade statistics suggest that the traditional computation of RCA could be misleading. This 
analysis of value added decomposition of exports provides a way to remove the distortion of multiple 
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accounting by focusing on domestic value-added in exports. In Costa Rica’s case, there an important 
difference in the RCA index in the rubber and plastics industries, which reveal a comparative 
advantage in gross terms but a comparative disadvantage in value-added terms (Figure 9). 

 
Figure 9 : Gross and Domestic Value-added-adjusted  

Revealed Comparative Advantage Indicators  

 
 
These examples are sufficient to demonstrate the fact that policymakers’ understanding of their 
economy’s strengths and weaknesses can suffer significant distortions if metrics of revealed 
comparative advantage are conceived in terms of gross trade instead of value added trade. Accurate 
metrics of where value is actually added are far more revealing than total export values. 
 
 

2.3 Decomposition of the domestic content of gross exports 

Since it is domestic value added that correlates to domestic productive capacity, policymakers are 
often interested in understanding the domestic content in gross exports. Decomposing gross exports 
into a series of components adds richness to this analysis. 
 

As a starting point a cross-country comparison can be used to provide a sense of how much domestic 
value is added in the country of interest compared to other countries. Figure 10 shows that in the 
case of Costa Rica, more than 74% of exports in 2009 revealed domestic content. Typically, large 
countries and natural resource rich countries have higher domestic content. Costa Rica is a midrange 
country, and it appears that despite being a small, open economy, there is a significant capacity to 
source intermediate inputs from domestic providers in key sectors. 
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Figure 10: Domestic value added content of gross exports, % 

 

To enrich this analysis the gross value of exports can be disaggregated by their destination into direct 
exports, re-exports, intermediate goods and domestic component returning to country.  Results for 
Costa Rica show that the destination of more than 47% of the domestic content is incorporated in 
direct exports of final goods, which reveals that in many industries the country plays a role 
downstream in the value chain. The proportion of intermediate goods absorbed by direct importers 
is quite low in relation to other countries, which confirms this interpretation. As a country with a small 
domestic market, the domestic content returning to the country is negligible and as a country that is 
not known as a logistic hub, re-exports to third countries are also small.  

Figure 11: Decomposition of gross exports, % 

 

2.4 Value-added exports in key industries as a share of total value-added exports to each 
partner.  

In order gain an intuitive understanding of the extent to which export partners engage with Costa Rica 
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in dominant value chains, it can be helpful to determine value/added exports in key industries as a 
share of total value/added exports to each partner. Figure 12 shows this breakdown for four key 
industries: agriculture, hunting, forestry and fishing; electrical and optical equipment; hotels and 
restaurants; and renting of machinery and equipment (which contains offshore services). The cross 
country analysis reveals that the largest part of the value added was inserted in the offshore services 
industry (renting of machinery and equipment and other business activities) in which the United 
States, China and Brazil rely heavily on their supply chain from Costa Rica. It is also worth noting that 
Europe seems to engage mainly in agricultural value chains, and that Asian countries and Brasil engage 
significantly in the Electrical and Optical Equipment GVC. 
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Figure 12. Share of value added by country and sector 

Conclusion and next steps 

This paper has described a cost effective strategy that developing countries could use to develop the 
tools needed to better understand and monitor their participation in global value chains. The case of 
Costa Rica has been used to describe a methodology that can be used to build a domestic input output 
table, which can then be embedded into an existing international input output table to build a tool 
that can be used to calculate a series of indicators that shed light on a country’s participation in GVCs 
based on trade in value added.  In order to illustrate the value of building an IIOT, four simple indicators 
have been used to compare and contrast results using gross statistics vs value-added statistics. For 
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country’s interested in this line of analysis there are a series of more sophisticated indicators that can 
be used enrich the analysis. 

There are three main conclusions that can be drawn from this paper. The first relates to the value of 
input-output analysis as a tool to understand global trade dynamics. This paper demonstrates the 
ways in which I-O analysis can be useful to policymakers in determining which industries are the 
strongest, which supporting industries may need to be strengthened, the nature of relationships with 
key partner countries and the extent to which a country is participating upstream or downstream in 
GVCs. Furthermore, it lays out a detailed procedure through which any developing country can 
construct its own IIOT by embedding its data in an existing IIOT in order to better reflect the contextual 
idiosyncrasies that are often lost in time consuming efforts to build IIOT from raw data. 

The second conclusion relates to the need for countries to work together to strengthen the underlying 
data used to construct trade statistics. As described above, the appearance of negative values after 
embedding Costa Rica in the WIOD reveal weaknesses in domestic and partner aggregate trade data 
and also in the data used to allocate trade flows by origin or destination and by usage. There is 
significant work to be done in reconciling bilateral trade statistics and there is ample room for 
improvement of trade statistics in services. These are efforts that are most likely best addressed as 
multilateral efforts. 

The final conclusion relates to Costa Rica’s current development trajectory and the role that its 
participating in GVCs is planning to boost competitiveness and growth. The comparison of trade flows 
and comparative advantages in gross and value-added terms reveals that industries that are a part of 
GVCs, namely electronics, medical devices and offshore services, have thrived in recent years allowing 
Costa Rica to become a important link in these international chains.  

The analysis provides Costa Rican policymakers with evidence that trade policy should focus less on 
direct trade partners and more the sorts of indirect trade partners to whom value is ultimately being 
exported. The fact that Costa Rica appears to still be downstream on average, suggests that there are 
a series of complementary policies that must continue to be driven in order to ensure that firms and 
households can capture more value moving forward.  In this sense, policies that relate to education, 
labor markets, macroeconomic policies, and innovation are critically important for Costa Rica to 
continue to build the prerequisite productive capacity needed for to upgrade towards more 
sophisticated links in GVCs. 

The estimates presented in this paper constitute work in progress. In order to capture structural 
changes in terms of global value chains, future work will build a time series to capture periods before 
and after 2009. This extension will contribute to identify more medium terms changes in Costa Rica´s 
integration in the global production, as well as the implemented policies in targeted sectors. The IIOT 
will also be used to use more advanced indicators that can uncover a series of additional insights. 
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Appendices 

Appendix 1: Brief summary of Costa Rica’s development path. 

However, participation in GVCs is not automatic. Costa Rica’s starting point in the mid-twentieth 
century was similar to that of many other developing countries. The country sought to move beyond 
exporting commodities by embracing import substituting industrialization strategies in the 1960s and 
1970s, with mixed results. With the collapse of this development model in the early 1980s the country 
confronted its most important economic crisis ever. This triggered a shift in the prevailing 
development paradigm towards a model of openness based on institutions to foster international 
trade and attract investment, originally in the areas of agroindustry, textiles and apparel. This was 
Costa Rica’s first experience with GVCs.  

Under this scenario we understood that it would not take long for other countries to enter these 
productive activities, at more competitive prices, and that we needed to leverage our existing 
conditions -basically peace and stability, an educated workforce,  a strategic geographic position and 
a good business climate- to move upwards in the value chain.  

 
For example, the country has in place since the mid-80s a Free Zone Regime which originally provided 
tax exemptions for export processing firms.  The regime has been a cornerstone of the country’s 
success in attracting foreign direct investment (FDI) and it was updated in 2009 to make it fully WTO-
compatible. 

 
Costa Rica has also made that trade agreements played a key role in connecting to GVCs, as trade 
policy has the potential for eliminating barriers to trade in goods and services (or, more appropriately 
in the case of GVCs, trade in tasks), as well as for reducing transaction costs. For more than 20 years 
Costa Rica has been building a robust foreign trade platform, which includes the World Trade 
Organization (WTO) agreements and 14 FTAs with 58 trading partners which cover close to 85% of 
the country´s trade. In addition, attracting FDI in strategic sectors has been a priority of domestic 
policy and inter-agency coordination. This has contributed to increase and diversify exports, to 
transform the country's productive structure and increase the country's participation in GVCs.  
 
The establishment of a microchip test and assembly plant by Intel in 1997 provided a major 
breakthrough as it connected Costa Rica to the electronics GVC and put it on the world map as a great 
investment site, opening the doors for others to follow. The next decade saw a significant increase in 
FDI inflows. While continuing to participate in the electronics GVC, Costa Rica moved into new GVCs 
in the areas of  medical devices  and to a lesser degree aeronautics and automotive, while also 
becoming an important player in the services sector, particularly in the area of business process 
outsourcing. So this is the story.  

As to the results of these combination of policies, probably the most important result is that a small 
developing country, where development of a significant industrial capacity would had been 
unfeasible, became viable in a relatively short time period as a manufacturing site. Exports of goods 
have grown seven-fold since 1990, have become increasingly diversified, with 4500 products reaching 
150 destinations, and sophisticated. Today, Costa Rica is the country in Latin America with the highest 
participation of high tech products in manufactured exports. 40% of Costa Rica’s exports of goods are 
associated with GVCs. 

As it was mentioned before, there is no single policy prescription applicable to every country, but it is 
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clear that a combination of horizontal and industry-specific policies, implemented in a holistic way 
and guided by the GVC lens, are key for upgrading to take place.  

Appendix 2a: List of 183 products in the Costa Rican SUT 

Division Description 

NP001 Beans 

NP002 Maize 

NP003 Wheat 

NP004 Other cereals 

NP005 Vegetables  & other oil seeds 

NP006 Rice 

NP007 Watermelon 

NP008 Melon 

NP009 Onions 

NP010 Squash 

NP011 Potatoe 

NP012 Roots & tubers 

NP013 Other vegetables 

NP014 Sugar cane 

NP015 Flowers 

NP016 Foliage 

NP017 Banana 

NP018 Plantain 

NP019 Pineapple 

NP020 Oil from palm 

NP021 Coffee 

NP022 Mangoes 

NP023 Orange 

NP024 Palm heart 

NP025 Non-perennial crops 

NP026 Other fruits/nuts 

NP027 Plants and roots 

NP028 Bovine cattle 

NP029 Swine 

NP030 Poultry 

NP031 Other live animals  

NP032 Eggs 

NP033 Milk 

NP034 Other live animals products 

NP035 Support services to agriculture and cattle 

NP036 Products for forestry, 

NP037 Fish 

NP038 Aquaculture 

http://www.info24.lv/en/nace/non-perennial-crops-01.1.html
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NP039 Stone, sand and gravel 

NP040 Salt 

NP041 Oil, natural gas 

NP042 Other metallic and non metallic minerals and support services  

NP043 Poultry 

NP044 Bovine cattle 

NP045 Swine 

NP046 Other prepared or preserved meat 

NP047 Fish, crustacean & molluscs  

NP048 Fruit and vegetables 

NP049 Crude and refined vegetable oils 

NP050 Animal and vegetable oils and fats 

NP051 Dairy products 

NP052 Rice in the husk or not, not further prepared 

NP053 Flour of wheat 

NP054 Other milling grain products, starches derivates 

NP055 Pastry 

NP056 Sugar beet, fresh or dried; sugar cane 

NP057 Chocolate & other food prep. 

NP058 Macaroni, spaghetti, noodles, vermicelli etc. 

NP059 Coffee 

NP060 Ground coffee 

NP061 Meals, prepared meals and other products 

NP062 Feed. Stuff for animals 

NP063 Alcoholic beverages 

NP064 Beer, malt, non alcoholic  drinks and bottled water 

NP065 Tobacco 

NP066 Other textile products 

NP067 Textile yarn, fabrics, made up articles, etc. 

NP068 Leather and related products 

NP069 Footwear 

NP070 Wood and of products of wood and cork, 

NP071 Paper and paper products 

NP072 Printing and service activities related to printing 

NP073 Oil  

NP074 Diesel 

NP075 Bunker 

NP076 Oils, lubricants and related materials 

NP077 Nitrogen function compounds 

NP078 Chemicals 

NP079 Plastics and synthetic rubber in primary forms 
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NP080 Fertilizers, manufactured 

NP081 Pigments, paints, varnishes & related materials 

NP082 Soaps, cleansing & polishing preparations 

NP083 Synthetic and regenerated artificial fibres 

NP084 Medicinal and pharmaceutical products 

NP085 Rubber manufactures 

NP086 Blanks for tubes and pipes 

NP087 Other plastic products 

NP088 Glass and glass products 

NP089 Manufacture of refractory products 

NP090 Cement, lime and plaster 

NP091 Lime, cement & fabr. bldg.mat. Ex glass/clay mat 

NP092 Iron and steel 

NP093 Primary products based on zinc, gold, silver 

NP094 Manufacture of other fabricated metal products 

NP095 Other metal products 

NP096 Manufacture of computers and peripheral equipment 

NP097 Telecommunications equipment 

NP098 Manufacture of measuring, testing, navigating and control equipment 

NP099 Manufacture of radiation detection and monitoring instruments 

NP100 Manufacture of magnetic and optical media 

NP101 Motors, generators and transformers, etc 

NP102 Manufacture of batteries and accumulators 

NP103 Illumination electrical equipment 

NP104 Refrigerators, stoves, washing machines, clothes dryers, room air conditioners, etc. 

NP105 Other electrical equipment 

NP106 General use machinery 

NP107 Vehicles, bodyworks,  

NP108 Vehicles parts and pieces 

NP109 Other transport equipment 

NP110 Wood furniture 

NP111 Other material furniture 

NP112 Medical equipment 

NP113 Other manufacturing products 

NP114 Waste treatment 

NP115 Repair and installation of industrial machinery and equipment 

NP116 Manufacturing services 

NP117 Electricity, gas, steam and air conditioning supply 

NP118 Water supply 

NP119 Waste collection, treatment and disposal activities; 

NP120 Environmental protection 

NP121 Construction of all types of residential buildings: 
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NP122 Construction of all types of non-residential buildings: 

NP123 Construction of roads and railways 

NP124 Construction of other civil engineering projects 

NP125 Construction activities 

NP126 Wholesale trade 

NP127 Maintenance and repair of motor vehicles 

NP128 Freight rail transport 

NP129 Land transport 

NP130 Taxi services 

NP131 Cargo transport 

NP132 Water transport 

NP133 Warehousing and storage 

NP134 Parking facilities 

NP135 Support activities for transportation 

NP136 Cargo handling 

NP137 Other transportation support activities 

NP138 Postal activities 

NP139 Accommodation 

NP140 Event catering and other food service activities 

NP141 Programming and broadcasting activities 

NP142 Phone services 

NP143 Internet services 

NP144 Other telecommunications activities 

NP145 Computer programming, consultancy and related activities 

NP146 Central banking 

NP147 Other explicit services of monetary intermediation 

NP148 Financial intermediation 

NP149 Other financial services and investment  

NP150 Insurance, reinsurance and pension funding, except compulsory social security 

NP151 Monetary intermediation 

NP152 Other activities auxiliary to insurance and pension funding 

NP153 Real estate activities with own or leased property 

NP154 Other real estate activities 

NP155 Legal activities 

NP156 Accounting, bookkeeping and auditing activities; tax consultancy 

NP157 Management consultancy activities 

NP158 Architectural and engineering activities; technical testing and analysis 

NP159 Scientific research and development 

NP160 Advertising and market research 

NP161 Other professional, scientific and technical activities 

NP162 Veterinary activities 
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NP163 Renting and leasing of other machinery, equipment and tangible goods 

NP164 Leasing of intellectual property and similar products, except copyrighted works 

NP165 Other renting services 

NP166 Activities of employment placement agencies 

NP167 Travel agency activities 

NP168 Security and investigation activities 

NP169 General cleaning of buildings 

NP170 Office administrative, office support and other business support activities 

NP171 General public administration activities 

NP172 Provision of services to the community as a whole 

NP173 Compulsory social security activities 

NP174 Education 

NP175 Human health activities 

NP176 Sports activities and amusement and recreation activities 

NP177 Activities of other membership organizations 

NP178 Repair of computers and personal and household goods 

NP179 Washing and (dry-) cleaning of textile and fur products 

NP180 Hair-cut services and other beauty treatments 

NP181 Funeral and related activities 

NP182 Other services 

NP183 Domestic services 

 

Appendix 2b: List of a134 economic activities in the Costa Rican SUT 

Division Description 

AE001 Growing of beans 

AE002 Growing of corn 

AE003 Growing of cash Grains, Not Elsewhere Classified  

AE004 Growing of rice 

AE005 Growing of watermelon 

AE006 Growing of melon 

AE007 Growing of onion 

AE008 Growing of squash 

AE009 Growing of potato 

AE010 Other vegetables, roots or 

AE011 Growing of sugarcane 

AE012 Growing of flowers 

AE013 Growing of foliage 

AE014 Growing of non-perennial crops 

AE015 Growing of banana 

AE016 Growing of plantain 

AE017 Pineapple farms 

https://www.osha.gov/pls/imis/sic_manual.display?id=314&tab=description
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AE018 Growing of oil palms 

AE019 Growing of other fruits and nuts 

AE020 Growing of coffee 

AE021 Growing of plants 

AE022 Raising of  cattle 

AE023 Raising of ogs 

AE024 Raising of poultry 

AE025 Other animals specialities, not elsewhere classified 

AE026 Support services for agriculture, livestock and post harvest activities 

AE027 Silviculture, hunting and wood extraction 

AE028 Fishing 

AE029 Marine aquaculture  

AE030 Stone, clay and sand 

AE031 Salt extraction 

AE032 Mining and quarrying 

AE033 Processing and preserving of meat 

AE034 Meat Processing 

AE035 Processing and preserving of fish, crustaceans and molluscs 

AE036 Processing and preserving of fruit and vegetables 

AE037 Manufacture of vegetable and animal oils and fats 

AE038 Dairy farms 

AE039 Rice farms 

AE040 Manufacture of grain mill products, starches and starch products 

AE041 Manufacture of bakery products and tortillas 

AE042 Cane sugar refining 

AE043 Chocolate and cocoa products 

AE044 Macaroni, Spaghetti, Vermicelli, and Noodles 

AE045 Manufacture of roasted Coffee  

AE046 Coffee based products 

AE047 Food Preparations, Not Elsewhere Classified 

AE048 Prepared Feed and Feed Ingredients for Animals  

AE049 Distilled and Blended Liquors and wines 

AE050 Malt beverages and non alcoholic beverages 

AE051 Tobacco Products 

AE052 Textile Mill Products  

AE053 Apparel And Other Finished Products Made From Fabrics And Similar Materials  

AE054 Leather And Leather Products except footwear  

AE055 Footwear 

AE056 Lumber, Wood and Cork Products, Except Furniture 

AE057 Paper And Allied Products  

AE058 Printing, Publishing, And Allied Industries  

AE059 Products of Petroleum and Coal 

AE060 Nitrogenous Fertilizers 

https://www.osha.gov/pls/imis/sic_manual.display?id=478&tab=description
https://www.osha.gov/pls/imis/sic_manual.display?id=475&tab=description
https://www.osha.gov/pls/imis/sic_manual.display?id=15&tab=group
https://www.osha.gov/pls/imis/sic_manual.display?id=16&tab=group
https://www.osha.gov/pls/imis/sic_manual.display?id=24&tab=group
https://www.osha.gov/pls/imis/sic_manual.display?id=19&tab=group
https://www.osha.gov/pls/imis/sic_manual.display?id=20&tab=group
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AE061 Plastics Materials and Synthetic Resins 

AE062 Pesticides and Agricultural Chemicals 

AE063 Paints, Varnishes, Lacquers, Enamels, and Allied Products 

AE064 Soap and Other Detergents, Except Specialty Cleaners 

AE065 Industrial Chemicals, Not Elsewhere Classified 

AE066 Pharmaceutical Preparations, chemicals and botanical Products 

AE067 Synthetic Resins products 

AE068 Plastics products 

AE069 Glass 

AE070  Manufacture of refractory products 

AE071 Manufacture of cement, lime and plaster 

AE072 Manufacture of basic iron and steel 

AE073 Fabricated Metal Products, Except Machinery And Transportation Equipment 

AE074  Industrial And Commercial Machinery And Computer Equipment 

AE075 Electronic and optical equipment 

AE076 Electronic equipment and machinery 

AE077 Motor Vehicles and trailers 

AE078 Transport equipment 

AE079 Furniture And Fixtures 

AE080 Other Manufacturing Industries 

AE081 Machinery and equipment Repair Services 

AE082 Combination Electric And Gas andair conditioning supply 

AE083 Water supply 

AE084 Building engineering services 

AE085 Railroad Transportation 

AE086 Manufacture of basic iron and steel 

AE087  Construction Special Trade Contractors 

AE088 Retail trade 

AE089 Maintenance and repair of motor vehicles 

AE090 Railroad Transportation 

AE091 Road Transportation 

AE092 Taxi transportation 

AE093 Marine, air and freight transportation 

AE094 Storage 

AE095 Services related withtransportation 

AE096 Arrangement of Transportation of Freight and Cargo 

AE097 Postal services 

AE098 Lodging services 

AE099 Food and beverage services 

AE100 Textile Mill Products 

AE101 Telecommunication services 

AE102 Computer consultancy and computer facilities management activities 

AE103 Monetary intermediation 

https://www.osha.gov/pls/imis/sic_manual.display?id=18&tab=group
https://www.osha.gov/pls/imis/sic_manual.display?id=12&tab=group
https://www.osha.gov/pls/imis/sic_manual.display?id=33&tab=group
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AE104 Management Investment Offices 

AE105 Insurance carriers and pension funds 

AE106 Administration of financial markets 

AE107 Real Estate services 

AE108 Legal services 

AE109 Accounting services 

AE110 Financial management 

AE111 Engineering, Accounting, Research, Management, And Related Services 

AE112 Scientific Research and Development 

AE113 Advertising and market research 

AE114 Other activities 

AE115 Veterinaty services 

AE116 Rent services 

AE117 Employment services 

AE118 Tour operator sercies 

AE119 Combined office administrative service activities 

AE120 General public administration activities 

AE121 Provision of services to the community as a whole 

AE122 Compulsory social security activities 

AE123 Community social services 

AE124 Public administration and defence; compulsory social security 

AE125 Educational services 

AE126 Health services 

AE127 Entertaiment services 

AE128 Membership Organizations 

AE129 Miscellaneous Repair Services 

AE130 Laundry services 

AE131 Hairdressing services 

AE132 Funeral services 

AE133 Other activities 

AE134 Laundry, Cleaning, And Garment Services 

 

Appendix 3: Data sources used to construct the 2011 SUT 

1-Domestic production:  

Domestic production was estimated using sales data from the Central Bank’s Registry of Economic 
Variables for Businesses and Establishments (REVBE), which contains over 26,500 observations. 

2-International production:  

Import data from the Costa Rican General Customs Directorate and Balance of Payments data from 
the Central Bank were used to build an import matrix in CIF values that contains intermediate 
demand, final demand and fixed capital formation of imported products. The REVBE was used to 
assign imports to specific economic activities. The Ministry of Finance´s Annual Declaration of Clients, 

https://www.osha.gov/pls/imis/sic_manual.display?id=72&tab=group
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Suppliers and Specific Expenses (ADCSSE) was used in conjunction with administrative data from the 
REVBE to determine the destination of sales in order to distribute imports to the industries that use 
them. The ADCSSE is used by all firms and organizations that pay income taxes to declare sales and 
purchases over 2.5 million Costa Rican colones (approximately USD 5,000) and rentals, professional 
services and commission and interest over 50 million Cota Rican colones (approximately USD 
100,000). These values were adjusted from CIF to FOB by removing the insurance and transport 
margin. 

3-Taxes and subsidies: 

a) Value added tax was estimated for final consumption by households, intermediate consumption 
and fixed capital formation. 

 Final consumption by households: The applicable tax rate for each product category was 

estimated using data from the Central Bank’s National Survey of Income and Expenditures, 

applying a 13% tax to all taxable goods and services consumed by each of the 2,500 households 

in the sample and then extrapolating for all households. 

 Intermediate consumption: The General Sales Tax Law was used to determine the activities for 

which different firms are allowed to deduce the sales tax from their purchase of goods and 

services. This information was used to calculate the share of economic activities that are legally 

exempt from taxes and the share for the rest of the activities. The government and all companies 

in the Free Trade Zone Regime10 are exempt from paying taxes. 

 Fixed capital formation: Since the majority of products in the category are imported, the 13% tax 

rate was applied after adjusting for all customs taxes. Goods with tax-exempt status were not 

included in the calculation, such as machinery and farm equipment. The 13% tax rate was applier 

directly to gross domestic capital formation. 

b) Import and export taxes: The applicable tax rate was estimated based on data provided by the 
General Customs Directorate. 

c) Selective consumption tax and other taxes on products: The applicable tax rate was estimated based 
on information provided by the Ministry of Finance.  

4-Distribution margins: 

Administrative data from the Ministry of Finance for a sample of 620 companies was used to calculate 
trade and transport margins for each product by usage (intermediate consumption, final 
consumption, gross capital formation and exports). 

5-Domestic usage: 

The structure of domestic usage was estimated using the following data sources: 

a) Agriculture: A sample of 100 case studies was constructed based on several site visits and interviews 
with the main producers of 38 agricultural products. 

b) Services and manufacturing: A sample of 450 companies was constructed pooling data from three 
data sources. The first was the Central Bank’s Economic Study of Firms, which includes firms with 
more than five employees and above the 15th percentile in revenues. The second was the Foreign 
Trade Promotion Agency´s financial and administrative data from firms in special economic regimes. 

                                                             
10 The Free Trade Zone Regime offers fiscal benefits to companies that make significant investments in strategic 
sectors, outside of the greater metropolitan area, in R&D and in environmentally friendly ways 
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The third was interviews with specific firms for clarification purposes. 

b) Wholesale and retail trade: Trade production was assumed to be equivalent to trade margins. 

c) Construction:  Both public and private construction projects were included. Data on state owned 
construction projects was obtained from the Ministry of Transportation and from local governments. 
Data on private construction projects was obtained through the Federated Association of Engineers 
and Architects, an organization required by law to collect this information in the process of granting 
construction permits. 

d) Government and state owned enterprises: Administrative data reported by all of these institutions, 
including financial and expenditure data for each economic activity. 

e) Financial intermediation and insurance services: A census of financial firms, except cooperatives 
and pawnshops, for which there was a sample of 177 enterprises. Data from audited financial 
statements was obtained from financial regulatory bodies.  

6-International usage:   

Export data from the General Customs Directorate and the Balance of Payments data from the Central 
Bank was used to construct the export vectors for each sector. 

7-Final consumption 

Final consumption was estimated for households, NGOs, and the governmet using the following 
sources: 

a) Households: This data was estimated based on the National Institute for Statistics and Census’ 
National Household Survey for 2004, and extrapolated to the year 2011 using price and volume 
indicators. This survey contains information for 2,415 products and was complemented with sales 
records from the Ministry of Finance. 

b) NGOs: This data was estimated based on information reported by non-profit associations collected 
through the Central Bank’s Economic Enterprises Survey. 

c) Government: A dataset was constructed from basic data provided by government institutions. 

8-Fixed capital formation: 

Since most goods in this category are imported, data was constructed based on foreign trade records 
from the General Customs Directorate and information required by law from the Ministry of Finance. 
This data was used to determine which products are capital assets and the final economic activities 
in which they are used. Additional data from the Federated Association of Engineers and Architects 
was also used. 

9-Changes in inventories:  

Tax declarations to the Ministry of Finance were used. 

 

 

Appendix 4: Recommendations adopted from the SNA 2008 

The following new standards were adopted from the SNA 2008 recommendations:  

1-Exports of manufacturing services: Only imports and exports that include a change in ownership 
were registered. In the case of Costa Rica, this affected 14 large firms. 
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2-Central Bank production: A distinction is drawn between non-market services, estimated using 
costs, and market services, estimated using to revenues. Financial intermediation services are treated 
as market services.  Services that relate to monitoring, currency stability and the production of 
statistics are considered as non-market activities. 

3-Production of non-life insurance: Compensations and premiums were smoothed throughout time 
in order to remove the appearance of volatility in the sector. 

4-Indirectly measured financial intermediation services: All loans and deposits offered by or deposited 
in financial institutions are included and the financial intermediation value is calculated using a 
common risk-free interest rate. 

 

Appendix 5: Splitting vectors from the domestic IOT to prepare for insertion in the WIOD 

The domestic IOT contains an export vector  that is subdivided by industry of origin. Besides the 
domestic IOT, Costa Rica Central Back prepared an import matrix that contains imports with the sector 
of origin and the sector of destination in CIF values for the merchandise related sectors, but adjusted 
in the totals to turn it FOB. In order to integrate the domestic IOT into the WIOD, the import matrix 
must be split according to the country origins in FOB values. Goods and services were treated 
separately. 

 

Exports matrix 

The domestic IOT contains an export vector that is subdivided by industry of origin. However, this 
vector does not specify the destination country or industry. In order to integrate the domestic IOT 
into the WIOD, the export vector was first split according to the country and industry destinations. 
Merchandise exports and service exports were treated separately as follows:  

 

 Merchandise exports 

Merchandise exports were first split by country of destination and then by industry of destination. 

 

i. Splitting by country of destination 

 

In order to split the export vector by destiny there are two fundamental methodological decisions. 

The first decision is whether to use the country of origin’s export data, or the country of destination’s 

import data to estimate the aggregate export flows. In general, the destination’s import data is 

considered more reliable because it makes better adjustments for re-exports and because the 

recorded values of traded products tends to be more accurate. However, the disadvantage of using 

the destination’s import data is that if there are large discrepancies between the origin’s export data 

and the destination’s import data, then the numbers used will differ significantly from those used in 

the national account data utilized to calculate the country’s GDP. Once the aggregate flows have been 

determined, the second decision is whether to calculate the country shares using the country of 

origin’s export data or the country of destination’s import data.  



 

38 

 

 

According to selected partners data11, by 2012 Costa Rica exported more than US$ 37.9 billion; nearly 
3.7 times the amount reported by Costa Rica. Discrepancies are also growing in time: for the period 
2008-2012, mirror data shows a Compound Average Growth Rate (CAGR) of 24%, while national data 
shows a CAGR of 4.4%. Figure 3 shows that by 2012 the difference between national data and mirror 
data attained US$ 27.7 billion.  

  

Figure 3: Exports of Costa Rica according to source, 2008-2012 

 

Source: COMEX with data from WITS, Eurostat, USITC, PROCOMER and Trade Map. 
Note: trade data includes only countries with reported positive imports from Costa Rica by 2012.  
 

 

A more detailed view of the discrepancies suggests that these are not due to problems in 
measurement at Costa Rican customs, but rather in the mirror data. Table 2 shows that even though 
discrepancies are growing, they are concentrated in a few partners and products. By 2012, three 
partners accumulated 72% of the accounted differences: United States, European Union and China. 
Certain tariff lines – mostly related to microprocessors and computer parts – show large discrepancies 
due to the way in which intellectual property is inappropriately assigned to Costa Rica. 

Table 2: Products exported by Costa Rica with the most important discrepancies (US$ millions) 

HS-6D Description Partner 2011 2012 Difference Particip. % 
in Dif.* 

Partner CR Partner CR 2011 2012 Dif. 
2011 

Dif. 
2012 

854231 Electronic 
integrated 
circuits as 

USA 6,167  559  7,686  659  5,608  7,027  81% 85% 

China 3,694  139  5,105  259  3,555  4,846  98% 98% 

                                                             
11 Selected countries represented an average of 91% of Costa Rica’s exports between 2008-2012.  
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processors 
and 
controllers 

847330 Parts & 
accessories of 
computers 

EU 6,178  0 6,945  0 6,178  6,945  89% 91% 

Source: COMEX with data from WITS, Eurostat, USITC, PROCOMER and Trade Map. 
Preliminary data.  
*Difference participation estimated using the total of positive differences. 
 
 
For this reason we chose to use the origin`s export data in order to maintain the consistency with 
national accounts. However in order to reflect the fact that in most tariff lines, the mirror data is likely 
to be more accurate, we chose to assign shares of exports by destination according to mirror data 
shares. 12 

 

ii. Splitting by sector 

 

The challenge here is how to combine the information available from the bilateral trade statistics of 

Costa Rica with each of its trade partners and the information already available in the WIOD. 

International Trade Statistics information, combined with BEC, helps to obtain shares at three use 

categories: “Intermediate consumption”, “final consumption” and “capital goods”. However, WIOD 

already provides detailed information about the use made by each country of its imports from the 

rest of the countries into 40 categories: 35 categories for intermediate consumption; three for final 

consumption; one for capital and another one for change in inventories. There are three steps that 

were followed to make use of both sources of information: 

 

First, for each country, imports in the WIOD were aggregated into one vector per sector. This 
generates a matrix that reflects the general structure of imports for each of the countries in the WIOD. 
This matrix contains the three large broad economic categories from BEC- which are subdivided in 
turn into the 40 stated above. Change in inventories is included into the matrix and included as part 
of capital, as it modifies the total output and needs to be taken into account. A share is obtained 
within each of the three broad groups. 

A WITS database was downloaded to capture all the countries in the world’s imports from Costa Rica 
for 2009 in HS2007 at the 6 digit level. In order to make this database usable, the HS values were 
converted into the WIOD’s 35 industry categories and the three BEC categories discussed above. In 
the case of the BEC categories motor spirits, cars, and others, the following basic assumptions were 
made to distribute them in the other categories: oil was distributed 50 % in intermediate consumption 
and 50% in final consumption, cars and others were distributed 50% in final consumption and 50% in 
gross fixed capital formation. 

                                                             
12 The best choice would be to use the structure obtained from mirror data and apply it to the exports vector with 
national data. Certainly, it implies that as national values are used, Costa Rica’s exports could be underestimated 
for certain countries, but this effect can be balanced with those countries with a larger share in mirror data. 
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The aggregated WIOD and the WITS database were then used to create the export matrix by 
destination country and sector. The BEC shares from the WITS database were multiplied by the sector 
shares from the aggregated WIOD, to create the distribution by destination usage (BEC and sector).  

 

 Services exports 

i. Splitting by country of destination 

In the case of Costa Rica, systematic survey data on the origin of services imports and exports 
destinations is not available. However, where possible other data sources were utilized to estimate 
the data for each service sector, and for this reason each sector will be treated separately: 

Renting of Machinery and equipment; and other services: (this sector represents 15.6% of the total 
exports of Costa Rica). Unfortunately, there is no additional data regarding the destination of the 
exports related to this category. However based on the SUT, this sector consists mostly of offshore 
services. Furthermore four alternates were considered: 

i. To use the exports structure of a country in the region (time zone) with a significant amount of 

FDI in services. Mexico and Canada. 

ii. To use the shares of origin of FDI inflows in services, which would assume that the services are 

always exported to the country of ownership. 

iii. To use certain goods that are complementary to services. 

iv. To use the general structure of goods 

Ideally, there would be enough data to evaluate the degree to which each of the underlying 
assumptions above is most valid in order to decide which to use. A second best approach would be 
to compare the three options using sensitivity analysis. As a primary hypothesis, the fourth approach 
was used, however further research is needed in order to lift this assumption. 

 

Hotels and Restaurants: This sector represents 11.7% of the total exports of Costa Rica. For this sector 
the distribution of incoming tourists during 2009 based on migration data collected at all entry points 
was considered13. This data was weighted according to the expenditures per capita by tourists from 
each country obtained from surveys to exiting tourists by the Costa Rica Tourism Board. 

Education, health and social-work: This sector represents 0.6% of the total exports of Costa Rica. 
Shares were derived from data obtained by the Central Bank of Costa Rica based on sectorial 
consultations.  

Wholesale trade and commission trade, except motor vehicles and motorcycles. This sector 
represents 2.4% of the total exports of Costa Rica. In this case, the structure for merchandise exports 
of the goods was used, given the lack of data on export destinations in this particular sector.   

Air transport. This sector represents 2% of the total exports of Costa Rica. In this case there are no 
significant domestic airlines which provide international services, which means that all services in this 
sector are airport services. The General Directorate of Civil Aviation provided the frequency of flights 
from different airlines, and these airlines were identified by the country of ownership in order to 

                                                             
13 This data was cleaned following the Chamber of Tourism approach, by removing tourists from Nicaragua 
who entered by land13, as they are mostly seasonal migrants 
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distribute the airport services according to destinations. However, data available was not able to 
distinguish between cargo planes and passenger planes. 

Inland transport: This sector represents 1.9% of the total exports of Costa Rica. Inland transport 
services could correspond to imports or exports of goods to or from Costa Rica. The following 
assumptions were made:  

-The transportation service is always paid for by firms in the destination country 

-All goods exported through land borders are transported by companies with a legal 
presence in Costa Rica. 

Given these assumptions we used customs data regarding land exports to identify the distribution of 
final destinations.  

Other supporting and auxiliary transporting activities; activities of travel agencies: This sector 
represents 1.1% of the total exports of Costa Rica. Given the lack of data, exports were distributed 
according to the structure of exports of merchandise. 

Other sectors with non-zero values: The remaining categories have less than 0.5% each, and it was 
therefore considered that the basic assumption under which those sectors have the same structure 
as the exports of goods was appropriated. The following sectors had non-zero values: post and 
telecommunications; financial intermediation; real estate activities; and other community, social and 
personal services. 

Sectors with no registered export values: construction, sale, maintenance and repair of motor vehicles 
and motorcycles; retail trade, water transport; public administration and defense; and private 
households with employed persons. 

 

ii. Splitting by sectors 

 

: In the case of services two steps were followed: 

-The same aggregated WIOD matrix described in the case of merchandise was created for services 
sectors. 

-In the case of services, data was not available to determine the BEC categories of exports. Therefore, 
it was assumed that service imports (exports) from Costa Rica were used by each partner in the same 
general structure as the imports (exports) from the total of the other countries. 

 

Import matrix 

Besides the domestic IOT, Costa Rica Central Back prepared an import matrix that contains imports 
with the sector of origin and the sector of destination in CIF values for the merchandise related 
sectors, but adjusted in the totals to turn it FOB. In order to integrate the domestic IOT into the WIOD, 
the import matrix must be split according to the country origins in FOB values. Merchandise exports 
and service exports were treated separately. 
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 Merchandise imports 

 

a) Preparing the data to calculate ratios: We obtained a database from the General Customs 

Directorate which contains imports by HS category by country of origin and mode of 

transportation in CIF and FOB values. We added to the data base the WIOD categories and BEC 

categories. 

 

b) Splitting by country: We first calculated the share that corresponds to each country of origin 

within each WIOD sector using the FOB values. These shares were used to subdivide each of the 

origin sectors in the import matrix by countries of origin, including change in inventories. 

 

c) Splitting by BEC: Secondly, we calculated the share of each BEC category within each WIOD sector 

by country using the FOB values. These ratios were used to subdivide each of the origin sectors 

(by country) by BEC category. This guarantees that the characteristics of each country, and each 

BEC category within countries are maintained.  

 

d) Converting from CIF to FOB values: We used the CIF-FOB database to calculate the ratio of FOB 

values to CIF values for each of the origin sectors by origin country and BEC categories. Each of 

the values in the split import matrix were multiplied by the FOB /CIF ratios that corresponded to 

their BEC category. The only assumption made is that the insurance and freight margins for the 

products with the same country sector of origin and BEC usage do not depend on the specific 

sector of usage. The trade insurance and freight margins themselves are included in imports of 

inland, water and air transport services, and financial intermediation services sectors. 

 

 Services imports 

Since there is no data on imports that specifies origins, each sector was treated separately.  

(a) Inland transport, air transport and financial intermediation: Before addressing each of these 

sectors separately, some previous work was completed to include the insurance and freight 

margins extracted from the CIF values above into their respective sectors. We used the mode 

of transport at the port of entry in the same expanded database from General Customs 

Directorate to subdivide the freight costs to land, sea and air freight.  

 

Since the domestic IOT merges sea and air transport, these two categories were combined as 

air freight. This information was used to calculate the air freight to CIF ratio, the land freight 

to CIF ratio and the insurance to CIF ratio for each country of origin and destination sectors. 

Each of these ratios was multiplied by the import matrix by countries, sectors and BEC to 

construct an import matrix for inland transport, air transport and financial intermediation. 

Each of these matrices were collapsed into a vector specifying each destination sector. These 

vectors were added to the vectors for each corresponding sector in the domestic IOT. The 

assumption is that all services in the insurance and freight margin are imported.  
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After making these adjustments each sector was treated separately: 

 

 Inland transport: We used customs data to determine the share of countries of origin. 

The underlying assumption is that the transportation service provider is from the country 

of origin of the import. All observations where the country of origin has no direct land 

contact with Costa Rica were eliminated in this calculation. These shares were used to 

disaggregate the vector by countries. 

 

 Air transport: We used data on incoming flights from the general Directorate of Civil 

Aviation, assigning the country of origin of each airline. These shares were used to 

disaggregate the vector by countries and BEC categories. Using this proxy implies that all 

flights were given the same weight into the total share by country. We followed the 

Central Bank decision to use the structure of air transport, since many logistics firms do 

not separate the costs of air and sea transport.  

 

 Financial Intermediation: The data on international financial transaction in Costa Rica is 

not available to researchers. As a second best, we decided to use the structure of 

countries of origin of financial intermediation imports for two similar countries, Mexico 

and Canada. The country shares for the financial intermediation imports were calculated 

for both countries, they were then averaged and re-indexed to obtain an estimate of the 

shares for Costa Rica. These shares were used to disaggregate the vector by countries. 

 

(b) Other supporting and auxiliary transporting activities, activities of travel agencies; post and 

telecommunications and renting of Machinery and equipment and other services: In the case 

of these sectors, there is no available data or the sources are confidential. As in the case of 

financial intermediation, we decided to use the structure of countries of origin of each sector’s 

imports for two similar countries, Mexico and Canada. The country shares for the sector’s 

imports were calculated for Mexico and Canada, they were then averaged and re-indexed to 

obtain an estimate of the shares for Costa Rica. These shares were used to disaggregate the 

vector by countries. 

 

(c) Sale, maintenance and repair of motor vehicles and motor cycles: Inquiries made by the 

Central Bank throughout the surveying process suggest that 100 percent of trade in this sector 

was with Central America. Since no other Central American countries are in the WIOD, these 

exports were assigned to the Rest of the World. 

 

 

(d) Hotels and Restaurants: Data on Costa Rican tourists reported by destination countries does 

not often exist because the represent a very small proportion of the tourism industry and/or 

the whole sector is not that important as a percentage of the GDP. As an alternative, national 

migration data on destinations of Costa Rican tourists was used. It was assumed that all 

tourists spend the same amount during their stay due to lack of data. These shares were used 

to disaggregate the vector by countries. 
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(e) No registered values: Construction; Wholesale trade and commission trade except motor 

vehicles and motorcycles; retail trade; water transport; real estate activities; public 

administration and defense; Education;  health and social-work; Other community, social and 

personal services; private households with employed persons. 
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