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8.1 Overview 

Accounting Frameworks for Global 
Value Chains 
Extended Supply-Use Tables 

NadimAhmad 

The increasing international fragmentation of production that has 
occurred in recent decades , driven by technological progress, reductions in 
trade costs, improved access to resources and markets , trade policy reforms , 
and indeed cost factors in emerging economies, has challenged our conven­
tional wisdom on how we look at and interpret globalization. Traditional 
measures of trade for example, record gross flows of goods and services 
each and every time they cross borders , leading to what many describe as a 
"multiple" counting of trade , which may lead to misguided policy measures 
in a wide range of policy areas. In response to this, the international statis­
tics community began to develop new measures of trade on a value added 
basis, for example the OECD-WTO Trade in Value-Added (TiVA) database, 
WIOD , APEC-TIVA , and the European FIGARO initiative. 

But important though such initiatives are, they are silent , with the excep­
tion of recent exploratory initiatives, 1 on some important aspects of glo­
balization , for example the role of multinationals. Of particular relevance 
in this context is the ability of multinationals to shift intellectual property 
products (IPPs) from one economic territory to another, which has gener­
ated broader questions on the ability of GDP to accurately describe "mean­
ingful" economic activity, and, by extension, on other macroeconomic sta-
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tistics, including TiVA. For example, trade in value added measures purport 
to show how (in which industries) and where (in which territories) value is 
generated in the production of a good or service, but the simple relocation of 
an IPP from one economic territory to another 2 can radically alter that view. 

In addition , the policy debate in recent years has increasingly focused on 
what has become referred to in many quarters as "inclusive globalization ," 
referring to the growing realization that the benefits of globalization may not 
have accrued to all members of society equally, even if only as a process of 
transition . With traditional macroeconomic statistics , it is not immediately 
clear, for example, which categories of workers and firms (notably SMEs) in 
which countries benefit from globalization (and how) and which may have 
been , even if only temporarily , left behind. This particular issue has gained 
particular prominence in recent years. 

More fundamentally , there is a growing appreciation that the statisti­
cal compilation tools and accounting frameworks designed and developed 
over the last 60 years in various manifestations of the System of National 
Accounts , despite their significant advances, may reflect a world that no lon­
ger exists. These tools were originally designed in a world where production 
was largely self-contained within an economy, with trade reflecting exports 
and imports , typically, of finished or primary goods. But today much of 
global trade is in intermediate parts . 

In the early days of the SNA , global value chains showed much lower 
levels of fragmentation than they do today, and statistical information sys­
tems reflected these realities with the Rest of the World (ROW) recorded as a 
separate institutional sector to and from which goods were sold and bought. 
Over the years, as global production chains became more fragmented and 
interconnectedness grew, there was a growing realization that additional 
information was needed to properly navigate the economic landscape , which 
resulted in the development of new areas of statistics , such as foreign direct 
investment measures and data collections focusing on inward and outward 
activities of foreign affiliates (FATS). More recently, new data collections , 
or rather compilations , have focused on linking trade and business registers 
to provide insights on which firms in which sectors engage in imports and 
exports (referred to as trade by enterprise characteristics). 

These more recent innovations have significantly improved our collective 
understanding of trade , and indeed foreign investment , but they are still, to 
a large extent, only a partial solution to the statistical challenges presented 
by globalization and international fragmentation of production: partial in 
the sense that they remain in many countries the poor relations of the core 
SNA economic accounting framework , with only limited compilation and 
collection. 

2. Albeit a relocation that sati sfies the accountin g rules regarding economic , as oppo sed to 
legal, ownership. 
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Moreover, the mechanisms for data collection are often outside the con­
ventional framework , meaning that differences may arise between the mea­
sures collected within these activities and their implicit equivalents included 
in the core estimates of GDP. For example FATS data are collected as sepa­
rate exercises in many countries but information on the same firms is also 
collected 3 as part of GDP estimation , which may generate different results. 
And even in cases where the same survey information is used , subsequent 
adjustments made in the GDP accounting framework (whether reflecting 
concepts or statistical adjustments) are rarely replicated in the original 
source data ; also resulting in implicit inconsistencies in the eventual pub­
lished data sets (GDP and FATS). 

This largely reflects the stove-pipe approach that has evolved over time to 
respond to the statistical challenges of globalization. 

Arguably a more radical approach is needed that fully reflects the need to 
have a better articulation of globalization in the core accounting framework: 
one that doesn't, in extremis, relegate its role to the ROW institutional sector. 

Such an approach requires that the role of foreign affiliates in the eco­
nomic territory and affiliates abroad are captured explicitly (and visibly) in 
the core accounts. It also requires improved information on the trade rela­
tionships of categories of firms (for example exporter and non-exporter) , 
and indeed who those firms trade with. As important is the need to fully 
articulate income flows in and out of the economy and , in particular , from 
which category of firms (e.g., industrial sector) these arise. 

But this is not all that is needed. The challenges of inclusive globalization 
require that the view of people (in other words, workers and types of firms in 
which they work) is also captured in the system. This requires information on 
skills, occupations , and compensation paid to these categories of workers in 
different sectors, as well as a more differentiated view of the types of firms. 
But , again , much of this information is collected in different domains , with 
different surveys, and so, again , there is a risk that the stove-pipe approach 
may not be consistent across all domains. For example, labor force survey 
data on jobs within a sector rarely equal the equivalent measures of jobs 
in the same sector collected via business surveys or other administrative 
sources. 

Bringing this information together into a coherent and integrated frame­
work not only improves the information content of statistical responses to 
globalization questions but also improves the quality of that information , 
including for current TiVA statistics. 

TiVAestimates , derived through the construction of a global input-output 
table, implicitly assume that all firms within a given sector have the same 
production function (input-output technical coefficients), import inten­
sity, and export intensity. This of course has never been true. We know for 

3. Even if only implicitly through sampling and grossing technique s. 
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example that larger firms will typically have different production functions 
from smaller firms, because of economies of scale, and also higher labor 
productivity. And these firms will also typically be more export and , indeed , 
import orientated than their smaller counterparts (reflecting in part the 
disproportionate costs of trade faced by smaller firms compared to larger 
firms). The same generalizations hold true for foreign owned enterprises , or 
enterprises with affiliates abroad , compared to purely domestic firms. But 
TiVA estimates , relying as they do on national supply-use and input-output 
tables, cannot reflect these heterogeneities; meaning that key measures , such 
as the import content of exports , are typically downward biased , with exten­
sions such as the domestic jobs content of exports ,4 typically being upwards 
biased . 

Moreover , the very process of globalization has increased the scale of 
these heterogeneities , driving coach and horses through the assumption 
of homogeneity within sectors. As firms within sectors increasingly spe­
cialize in specific tasks in the production process, they also suck in greater 
imports from the upstream part of the value chain and have greater export 
orientation . In addition , globalization has itself led to an increased preva­
lence of (once rare) categories of firms such as Factoryless Producers and 
Processers, where recent changes in the accounting system further weaken 
the case for assumptions of homogeneity in technical coefficients. 

For example, all other things being equal , a processing firm in one sector 
will have significantly less (recorded) imports than a non-processing firm 
producing the same final product. Similarly, a factoryless producer will be 
allocated to the distribution sector (with limited intermediate consumption 
of goods) but the same firm that chooses to buy the material goods used 
by the processing firms will be allocated to the manufacturing sector (with 
significant intermediate consumption of goods). 

The ability of national (and international) supply-use and input-output 
tables, based on industrial groupings alone, to describe how demand and 
supply relationships are related has therefore become more difficult. Typi­
cally, in confronting the problem of heterogeneity, the conventional approach 
has been to provide more detail by aggregating firms at lower levels of the 
industrial classification system, for example three- or four-digit groupings 
as opposed to two-digit groupings; subject to confidentiality restrictions 
being preserved . But this approach may not be optimal , neither in terms of 
reducing heterogeneity within aggregations (and in a way that best responds 
to the policy drivers) nor necessarily optimal in terms of processing burdens . 

That is not to say that industrial classification systems are completely 
obsolete . It would serve little purpose for example to devise an optimal sys-

4. (i) Becau se the import content is typically undere stimated (meaning that the dome stic 
content and in turn related job s) are overestimated and (ii) because exporting firm s typically 
have higher labor productivit y than non-exporting firms in the same activit y. 
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tern that did not retain some means of classifying firms on the basis of their 
activity (e.g., manufacturing versus services), if only because these remain 
the key prisms that users look through when analyzing production. But it 
does serve to highlight that other approaches to tackling heterogeneity can , 
and should , be considered. 

The tool advocated in the SNA for ensuring coherence across various data 
sources to assure alignment of GDP estimates created by the income, expen­
diture , and production approach is supply-use tables; the same underlying 
core statistical input required for TiVA estimates. As shown in this chapter , 
through (in principle) simple extensions to conventional supply-use tables, 
extended supply-use tables provide the ideal basis for bringing together these 
various domains into a single integrated economic accounting framework 
that puts the measurement of the "global" at the heart of the "national." 

8.2 Extended Supply-Use Tables 

8.2.1 Extended SUTs in the 2008 SNA 

Before beginning , it is perhaps instructive to note that the concept that will 
be developed here is not radical. Many satellite accounts , for example, work 
around similar principals to those advocated below. Indeed chapter 14 of 
the 2008 SNA provides a presentation of supply-use tables that differentiate 
production on the basis of market output , non-market output, and produc­
tion for own-final use. Such an approach capitalizes on the readily avail­
able nature of data in most countries that can support such a breakdown. 
Obviously, such a breakdown is superior to conventional tables without a 
breakdown , as they provide additional information that can support more 
granular policies, for example with respect to subsistence farming , but they 
also provide a means for more coherent accounts; for example, imputations 
of output for own use and corresponding consumption estimates can be 
more readily aligned. 

A few additional "extensions " worth noting that are included in the 2008 
SNA (and which provide entry points to analyze impacts on people , while 
also significantly improving productivity measures) are additional rows 
showing labor inputs (as hours worked) , GFCF , and closing stocks of fixed 
assets. 

That all being said , very few countries currently provide all of the addi­
tional information specified above, despite their importance. 

8.2.2 Extended SUTs for Globalization 

This section considers a range of extensions that could be incorporated in 
national supply-use tables to improve our understanding of globalization , 
whilst at the same time recognizing the limitations imposed by confidential­
ity restrictions. 
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The section runs through four distinct types of extensions: 

• The first looks at very simple extensions that require no additional 
breakdown of activities into categories or grouping of more homoge­
neous (or rather less heterogeneous) firms. 

• The second looks at extensions that split activities into more homoge­
neous groupings of firms. 

• The third looks at extensions that provide links between the core pro­
duction accounts and the distribution of income accounts , and also to 
other important macroeconomic variables (such as employment) . 

• The final extension - perhaps the most difficult to do, since it may not 
always be possible to create such breakdowns with existing informa­
tion without assumptions - is the breakdown of products by distinct 
category of producer. 

8.2.2.1 Simple Extensions 

There are a number of relatively simple extensions that can be added to 
conventional supply-use tables in a way that can greatly improve our ability 
to analyze and understand globalization. 

Perhaps the simplest of these extensions is to separately show estimates 
of goods for processing transactions (manufacturing services on physi­
cal inputs owned by others) and re-exports (if import flow tables are not 
also provided). Such extensions are important for TiVA calculations , as re­
exports typically have only negligible ( often zero) domestic content , while 
information on goods for processing transactions significantly improves the 
ability to create coherent global supply-use tables. 

Such information is even further enhanced if breakdowns of activities 
also separately differentiate between processing and non-processing pro­
duction (discussed later). Ideally, for goods for processing transactions , it 
is also helpful to show the value of those goods that have been imported 
(but whose ownership has not changed) and the full customs value of goods 
subsequently exported. Similarly, especially because the process of produc­
tion is significantly different , it is also useful to show separately the value of 
merchanting with gross values of exports of goods. 

A second set of simple extensions , albeit slightly more complicated , as 
such information is not always available or collected at the detailed prod­
uct level available in supply-use tables, concerns the estimates of residents' 
expenditure abroad and non-residents' expenditure . In many countries 
these are only shown within conventional supply-use tables as additional 
separate items added to total imports and total exports respectively (with 
corresponding adjustments made to household final consumption). Again , 
for the calculation of global supply-use tables, it is important to have these 
items broken down by product. Tourism satellite accounts often provide a 
good basis for creating such breakdowns . 
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In many countries these items are added as additional rows in national 
supply-use tables as a single cell, but what is needed are complementary col­
umns showing the expenditure items (imports and exports) broken down by 
product. It's important to note that separate breakdowns have a variety of 
applications, first and foremost for a better understanding of the tourism 
industry, but they also matter greatly for TiVA and trade policy making, as 
the goods transactions do not (generally) involve tariffs, unlike conventional 
merchandise trade . This matters because analyses that use TiVA to assess, 
say, the multiplicative impact of cascading tariffs along a GVC are likely to 
overestimate these costs if tourism trade in goods is not separated . 5 

A third set of extensions concerns the valuation of imports . Typically, 
goods transactions are recorded at CIF prices. But global supply-use tables 
require a common valuation of imports and exports, meaning that import 
values are also needed at FOB prices. As such, a split of imports of goods 
into an FOB component and a CIF component is also highly desirable. In 
addition, in order to analyze the impact of tariffs on GVCs, and indeed to 
help construct import-flow matrices (particularly those derived using the 
classic proportionality assumption), complementary information on tariffs/ 
duties paid by product is also highly desirable. 

A fourth set of extensions concerns the geographical breakdown of the 
import flow matrix within the supply-use framework (an essential step 
needed on the way to producing global input-output tables, but also, even 
if not widely used, very useful in constructing national supply-use and input­
output tables). Countries use a variety of methods to derive their import flow 
matrices . In some, estimates are based on survey estimates or administrative 
sources, but in many they are based on the assumption of proportionality .6 

(Ideally these tables could also be broken down by partner, or at least major 
partners or regional groupings .) In the simplest case, this could be done 
by also applying a proportionality assumption, but more refined estimates 
could be derived through linking exercises; in particular through the linking 
of trade (customs) and statistical business registers at the firm level. 

Figure 8.1 describes all of the above extensions in a simple schematic flow 

5. Note that this is not unique to tourism expenditures. De minimis cross-border trade (below 
customs thresholds) are also , typically , tariff -free, and so, some consideration could also be 
given to exploring whether these too should be shown separately in SUTs. In theory this should 
be realizable, as in practice , in most countries de minimis trade is estimated using broader ( often 
macro) approaches. However , and also in practice , these are not typically also estimated with 
a breakdown by product. For now these are thought to be small-scale transactions and so the 
working assumption is that they care captured in the balancing process to create the SUT, but 
digitalization and intermediation platforms (such as Amazon , eBay etc.) have democratized 
access by households to producers abroad , and so the scale of de minimis transactions may 
be increasing. 

6. See UN Handbook on Supply, Use and Input -Output Tables with Extensions and Applica­
tions. Ideally the proportionality assumption should be applied at the most detailed product 
level possible, even if this level is more disaggregated than that used in dissemination , and taking 
into account end-use-BEC-type classifications. 
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Figure 8.1 Simple extensions (complements) to SUTs 
Note: In the above, the reference to "C IF/FOB domestic adjustment " refers explicitly to the 
adjustment made in conventional supply-use tables to adjust for the transportation and insur­
ance services provided by resident producers. These expenditures should , in theory , be re­
moved from the total value of imports to ensure that total imports are valued at FOB prices. 
Typically this adjustment is included as a separate row in most countries ' national supply-use 
tables (with a corresponding adjustment made to exports). The column referred to as CIF/ 
FOB domestic adjustment therefore reflects only the allocation of this component to specific 
service categories. Note that this is also described in the 2008 SNA , but very few countries 
provide this information by product. 
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diagram . For convenience, and also because national practices in the con­
struction and presentation of supply-use tables differ, all items are described 
as complementary items. 

8.2.2.2 Extensions within Activities 

As noted above, the concept of breaking down activities into more 
homogenous or policy relevant groupings is not new. The 2008 SNA for 
example describes breakdowns between market and non-market activi­
ties, and many satellite accounting systems also embody this principle. The 
approach advocated in this chapter is to develop aggregations of firms (and 
splits of activities) into those that best respond to the growing demands 
presented by globalization. 

It's important in this respect to note that the approach is deliberately not 
prescriptive . How countries develop extended SUTs that meet the statisti­
cal challenges presented by globalization necessarily depends on national 
circumstances. These are in the main driven by statistical capacity , but they 
should also reflect national policy demands . 

The OECD Expert Group on Extended Supply-Use tables,7 created in 
2014, focused on three broad approaches that could , in theory , be devel­
oped by all countries (with varying degrees of complexity). These three 
approaches were: 

• Breakdowns by size-class of firm (statistical unit) 
• Breakdowns by trading status (exporter , two-way trader , importer, non­

trader) 
• Breakdowns by ownership status (foreign owned affiliates, domestic 

multinational with affiliates abroad , domestic firm with no foreign affili­
ates). 

Participating countries were also asked to consider variants , including 
combinations , of the above three breakdowns , for example breakdowns by 
trading status and size class, and also to consider alternative approaches that 
better reflected national circumstances. For example Chinese tables were 
broken down into three categories of firms- exporters operating within the 
customs processing regime, other exporters , and non-exporters; Mexican 
tables were developed by grouping firms on the basis of whether they were 
a global manufacturer or non-global manufacturer ; and Costa Rican tables 
have been broken down into three categories of firms: firms operating within 
free trade zones, other exporters, and all other firms ( and work is ongoing to 
extend these breakdowns to include an ownership dimension) . 

Conceptually the breakdown of activities into more distinct groupings of 
firms (heterogeneous and/or policy relevant) is relatively trivial to illustrate 

7. http s://www.oecd.org /sdd /na /OECD-Expert-Group-on-Extended-Suppl y-U se-Table s 
.htm. 
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(figure 8.2); it merely involves breaking down existing activities into new 
disaggregations where such disaggregations are meaningful. 

For example, it would not be particularly useful , at least with respect to 
improving homogeneity , to disaggregate a particular activity if the over­
whelming majority of output and exports within that activity was conducted 
by one category of firm. Indeed , in some cases it would not be possible to 
have disaggregations if the corresponding breakdown resulted in breaches 
of confidentiality (i.e., statistical disclosure of individual firms) . This is 
another reason why it is preferable not to be prescriptive about the format 
of extended SUTs. 

However, challenges presented by confidentiality do provide an opportu­
nity to consider whether current dissemination strategies are necessarily opti­
mal , from a policy perspective at least. For example, it may be preferable to 
reduce the degree of industrial activity breakdown presented if this provides 
scope to provide additional breakdowns by other categorizations of firm. 

Total 
Imp orts 
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Figure 8.2 provides a simple illustration of such an extended supply-use 
table with two categories of firm-type (category 1 and 2). Note the inclu­
sion of additional breakdowns of fixed capital investment, exports and 
imports by the relevant categories of firms and the additional row under 
output, showing the value of output that is exported. Note also, for ease of 
exposition, that the additional extensions described in section 8.2.1 above 
are not illustrated below. However it follows that it would be preferable to 
include these extensions with additional breakdowns by category of firm 
where relevant. This includes, in particular, breakdowns of: imports of goods 
under processing arrangements; exports of manufacturing services on goods 
owned by others; customs value of goods exported under processing arrange­
ments; and adjustments made for merchanting transactions crossing over two 
periods. 

One additional extension that would be very useful in this context con­
cerns the geographical breakdown of exports . Standard indicators on GVCs, 
such as those derived via TiVA, are not able to track the true underlying 
granularity implicit in the value chain. For example, foreign owned affiliates 
are often more likely to have stronger trade relationships with their parent's 
resident country than independent firms, both with regards to imports and 
exports , especially when considering the whole of the value chain. This can 
make a significant difference to trade relationships derived from TiVA mea­
sures where the "averaging" effect tends to weaken the strength of those ties. 
For example, US firms exporting parts for assembly in Mexico often do so 
with a view to US markets in mind, but current TiVA estimates are not fully 
able to capture the granularity of these relationships: a breakdown of the 
origin of imports by category of firm and, correspondingly , the destination 
of exports by the same categories of firms would greatly improve the quality 
of TiVA based estimates , such as the US content of Mexico's exports to the 
United States, when used to complement breakdowns of activity by firm 
type. Figure 8.3 provides a schematic of the type of information that would 
be useful to provide in extended SUTs. 

One final complementary extension that would be of considerable use 
relates to capital flow matrices (figure 8.4). Although many countries are 
able to produce estimates of gross fixed capital formation by activity, these 
are typically only available at a relatively aggregated product level, such 
as "plant and machinery ," "intellectual property ," etc. , and rarely at the 
level of product detail provided in conventional supply-use tables. This is 
a significant statistical lacuna. It necessarily hinders the development of 
high-quality KLEMS type statistics as, by definition , it requires relatively 
aggregated measures of capital stock (derived typically via the Perpetual 
Inventory Method) , but it also limits extensions in the domain of TiVA­
type statistics. 

For example, and to illustrate , if Germany only exported capital machin­
ery to China, there would be no German value added embodied in China 's 
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exports and so Germany 's dependencie s with consumption in the rest of 
world ( driving production in China and in turn China's demand for German 
machinery) could appear to be misleadingly limited . However, a time series 
of capital flow matrice s could be used to construct corresponding measures 
of capital services such that an extended TiVA system could be developed 
that recorded Germany' s exports of capital investment goods as a flow of a 
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series of capital services payments (akin to treating the purchase by China 
as if it was an operating lease arrangement rather than an acquisition) . 

It's important to stress that in the same way that all activities do not need 
to be broken down , neither is it necessary for all of the additional exten­
sions to be provided . For example, breakdowns by category of exports of 
manufacturing services on goods owned by others can , alone, significantly 
improve the quality of TiVA indicators. Moreover , and again to labor an 
important point, how countries define the categories of firms necessarily 
depends on the quality and availability of complementary information. 

8.2.2.2.1 Capitalizing on Customs Registers 
One source of information , available in theory in all countries , that pro­

vides a rich source of data are registers of exporting firms used for customs 
purposes . Typically, but not exclusively, these record imports and exports by 
exporting enterprises, and in many countries (for example China and Costa 
Rica) , complementary information is available on the export regime that 
the enterprises operate within. For example, in China , as is the case in many 
countries with large processing-based exports , processing firms are able to 
import parts duty free (as long as the final good is subsequently exported). 
A similar situation exists for firms operating from free trade zones (FTZs) , 
which forms the basis of firm categorization in Costa Rica's extended SUTs. 

But even without this additional granularity available in countries with , 
for example, large-scale processing sectors and FTZs , customs registers are 
able to provide an excellent source for extended SUTs because it is, in theory , 
possible to link the statistical units recorded in customs registers to the cor­
responding statistical unit recorded in the core statistical business register. 
Indeed , it is this linking that provides the basis of the Trade by Enterprise 
Characteristics data sets8 that have been developed in recent years across 
many countries. Typically, the following data are available by size class and 
industry through a simple matching exercise: number of exporting and of 
importing firms, export values of exporting firms, direct imports by product, 
direct imports by exporting firms. More recently, a number of countries 
have also begun to collect information breaking flows down by ownership 
(foreign/domestic) . 

Such a linking exercise can provide the building blocks for creating new 
aggregations of firms within supply-use tables broken down into : 

• Firms that have no direct imports and no direct exports 
• Firms that have no direct imports but have direct exports 
• Firms that have direct imports and exports 
• Firms that have direct imports but no direct exports 

8. OECD Handbook on Linking Trade and Business Stati stics (forthcoming) . 
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Regarding heterogeneity of production functions, with respect to measur­
ing facets of globalization , it is clear that such groupings could significantly 
improve the quality of estimates as they broadly define firm aggregations on 
the basis of one of the key target indicators of globalization: import content 
of a.firm 's exports. 

In constructing conventional supply-use tables, national compilers cur­
rently produce aggregations based on activity information alone. By using 
the above additional disaggregations , it is, at least in theory , a trivial exercise 
to produce extended supply-use tables (broken down by trading status). 

There are however a few complicating features that should be borne in 
mind. The first relates to the statistical unit, which is not always the same in 
the statistical business register and the customs register, nor indeed necessar­
ily the same as the unit used in constructing conventional national supply­
use tables. Customs registers for example often , but not exclusively, capture 
units in line with ( or close to) the enterprise concept but the statistical unit 
used in statistical business registers is often a legal unit, while in many coun­
tries the unit used for conventional SUTs is the establishment. 

As such , it is important to ensure that a common unit is used , or that 
appropriate links and apportionment methods are made to link across the 
various data sets. That being said, in many countries this is a relatively trivial 
exercise, as the unit used is the same across all domains. Where the units 
are not the same, and where the challenges of reliable apportionment are 
onerous, it seems preferable to select the highest common denominator as 
the basis for the unit across all three domains, for example the enterprise. 9 

An additional complication with respect to the use of customs registers 
in compiling extended SUTs relates to the notion of exporting and import­
ing firms. In most countries, for example, a significant share (around half 
in many countries) of total imports and exports are made by distribution 
firms (wholesale and retailers). 

However, in constructing supply-use tables these firms are only shown as 
facilitators of imports and exports, in other words the conventional SUTs 
show the consumption of these imports by other consumers (e.g., firms, 
government, households, NPISH) and not by the distribution firms them­
selves, and they also (implicitly) show the exports as having originated in 
the actual producing sectors, with the contribution of the distribution sector 
only added as a distribution margin. 

If it can be established that the distribution firm is affiliated to an upstream 
producer , the import and export of the affiliated distribution firm should 
be allocated to its affiliated consuming or producing partner. If, however, 
these links cannot be made, and the size of overall exports of a particular 

9. By way of a small but relevant digression , it 's important to note that , partly because of 
the challenges presented by globalization , and notably those challenges related to intellectual 
property , the 2008 SNA research agenda includes an item to investigate whether the establish­
ment should remain the preferred unit for the construction of conventional supply-use tables. 
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Figure 8.5 Share of all firms (industry, 2014) that are exporters and importers 
Source: OECD Trade by Enterprise Characteristics. 

product by distributors make up a significant share of overall exports of 
that particular product, then considerable care is needed in interpretation 
or at least in terms of terminology. For example, countries should avoid, in 
these circumstances , referring to firms as being exporters and non-exporters 
and instead refer to firms as "direct exporters" or "highly export orientated" 
and "other. " The same principals should necessarily be applied for imports , 
especially because many firms "indirectly" import via distributors. 

An additional reason for advocating such precise terminology concerns 
scale. The shares of firms not engaged in trade are rarely insignificant 
(figure 8.5), and, moreover, a significant share of these firms exports either 
very little or indeed only a small percentage of their output. 

As such there is a risk that an aggregation of firms purely around the 
concept of whether they export or import may be too crude an approach 
to deliver a significant improvement in homogeneity or indeed to deliver 
meaningful improvements to policy relevant indicators , such as the import 
content of exports. 

A practical approach in this respect is to introduce a size threshold that 
further differentiates on the basis of the size of the firm or the share of out­
put that is actually exported (for example differentiating between firms that 
directly export 20 percent of output and less than 20 percent of output , or 
by only creating aggregations of significant large exporters in the country). 

One strength of this approach is that it can significantly reduce compila­
tion burdens that may arise when full linking and full disaggregation of 
activities is undertaken. For example, in most countries the top 100 export­
ing enterprises are responsible for around half of all exports (figure 8.6). 
Clearly some care will necessarily be needed in adopting this approach , 
as confidentiality issues quickly emerge the higher the threshold for inclu­
sion, but the point is to illustrate that it is possible to introduce significant 
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impro vement s in homogeneity throu gh lookin g at only a smaller groupin g 
of firm s, and indeed targeted act ivities. This is perhaps of import ant note for 
developing economies where compilation burd ens may rapidly become oner­
ous if meaningful thr esholds are not introdu ced. Ind eed, such an appro ach 
is likely to work particularly effectively in some developing economies where 
export s are oriented around only a handful of core activities and by a hand­
ful of key firm s. 

Anoth er reason such an appro ach is worth exploring is the high corr ela­
tion between direct imports and direct export s (figure 8. 7), which is perh aps 
not surpri sing given that this is one of the key defining features of GVCs and 
intern ational fragmentation of produ ction more genera lly. Thi s means that 
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or latest available year) 
Source: OECD Trade by Enterprise Characteri stics. 

a simpler approach that focuses on a core set of large exporters and activi­
ties is also likely to capture the desired homogeneity that would be obtained 
through additional aggregations of importers (moreover in most countries 
most exporters import , figure 8.8). 

The approaches used by China and Costa Rica are both examples of this 
modified "threshold" approach. In the case of China , the approach identifies 
categories of exporters that differentiate between firms that export under 
the processing regime, those that export but under the normal regime (both 
using administrative customs data that identify these firms), and other non­
exporting firms. Once identified , the firms are grouped within activities and 
their respective columns within SUTs can be compiled , using the same data 
(based on business surveys and other administrative sources) that are used 
to construct the estimates in conventional SUTs. Costa Rica 's approach is 
similar, except in this case the split is based on those firms operating (export­
ing from) FTZs . 

In both cases the approach ticks two important boxes. 

• The first reflects improved homogeneity. It is clear, for example, that pro­
cessing firms and firms operating from FTZs have very different degrees 
of global integration than other firms in the same activity. Almost by 
definition they have higher import content , reflecting in large part their 
duty-free nature. But they also differ in many other respects too. Pro­
cessing firms for example are often bywords for assemblers, and even 
if they are classified to the same activity as firms engaged in producing 
a good from start to finish, it's also clear that the production function 
(and so input-output relationships) will differ significantly. The same 
holds true for firms in FTZs, reflecting a number of factors , including 
processing, size, degrees of foreign ownership (and , so, access to higher 
technology , including intellectual property). But this also reflects costs. 
For example , all other things being equal , the cost structure of a firm 
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in an FTZ , at least with respect to the cost of imports , will by definition 
( as their imports are tariff free) be lower than for firms outside of FT Zs. 
Section 8.3 presents the results of these exercises and well illustrates the 
important difference they make to TiVA estimates. 

• The second reflects policy. It is clear for example that there is a particular 
policy and analytical interest in the role of processing firms in China. 
They have been important drivers of China's integration into GVCs, but 
their role has been evolving in the last 10 to 15 years , and policy mak­
ers are especially interested in motivating their graduation up the value 
chain to higher skilled activities. The same is true for firms operating 
from FTZs. Understanding , for example, their integration into GVCs is 
of particular interest (including in due course how value added gener­
ated by foreign owned affiliates is repatriated to parents overseas) , but so 
too is better understanding how they integrate , and therefore how they 
create upstream spillovers in the domestic economy , not least to assess 
to what extent FTZs may hinder this (reflecting in part the competitive 
disadvantages faced by potential domestic upstream providers who have 
to pay duties on any upstream imports they may require). 

8.2.2.2.2 Capitalizing on Structural Business Statistic s for a Size 
Class Dimension 

Another area of significant policy interest , but also a long-standing source 
of heterogeneity , relates to the size of firms. It is a well-known fact that 
larger firms are typically more capital intensive than smaller firms, and also 
that they are able to capitalize on economies of scale. But it is also true that 
these economies of scale also manifest themselves in a trade context. Larger 
firms for example are more readily able to accommodate any fixed costs 
(e.g., dealing with regulatory and administrative barriers) involved in inter­
national trade , and it is perhaps of no coincidence that in most countries a 
significantly smaller share of smaller firms is engaged in international trade 
than larger firms, certainly with respect to exports (figure 8.9). 

In practice it is a relatively trivial exercise to create breakdowns of activi­
ties into size class dimensions. Statistical business registers nearly always 
include these dimensions , and together with the activity code , they form 
one of the most important pillars (stratification variable) of survey sample 
design. However, considerable interest in respect of globalization concerns 
the degree of integration of the various categories of firms within GVCs. 
For those countries where survey or administrative sources reveal the share 
of output that can be exported , one relatively simple innovation is to include 
this information as an additional row in SUT. 

However, more can be done . 
One area that could be explored by countries concerns links at the detailed 

activity level with merchandise trade customs data. Such a matching exercise 
could for example reveal that exports of particular detailed six- or eight-digit 
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HS (Harmonized System) products are only produced by certain categories 
of firms that can be described as large, medium , or small and only forcer­
tain markets. Where more than one category of firm size is responsible for 
production , proportionality assumptions could be used. 10 This approach 
provides an ability to split the conventional export column in SUTs into 
categories of exporters (broken down by size class). It also provides an abil­
ity to create a further extension, as shown above, to include a breakdown 
by destination. This is of particular relevance as the evidence points clearly 
to smaller firms exporting disproportionately within neighboring countries 
(and with countries where trade agreements exist) compared to larger firms. 

One avenue that could greatly improve the quality of information on 
import s and exports broken down by size class is to link SBS data to cus­
toms registers, by adopting the same linking method s outlined above in 
section 8.2.2.2.1. Again, however, some care will be needed in compilation 
as exports and import s included in customs registers are often recorded as 
being conducted by distributors , but by combining detailed HS data , SBS 
data , and TEC-type statistics, the quality of thi s exercise could be greatly 
enhanced (including through the development of breakdowns that show the 
origin country of import s and the destination country of exports). 

8.2.2.2.3 Capitalizing on FD/ and FATs Data, for an 
Ownership Dimension 

Arguably one of the most useful dimen sions for constructing Extended 
SUTs concerns breakdown s by ownership structures - e.g., foreign-owned 

10. Although not perfect , not least because there is perhaps a higher probability that larger 
firms will account for a disproportionate share , when conducted at a relatively detailed product 
and indu stry level the impact of th e assumpti on is likely to be lessened. 
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Figure 8.10 Foreign-owned firms across economies (2011) 
Source: OECD Trade by Enterprise Characteristics. 

Note: Foreign-owned firms are defined according to FATS/AMNE 50 percent thresholds. 

affiliates (FA), domestic MNEs (DM) with affiliates abroad, and domestic 
firms (DF) with no foreign affiliates. 

It is clear that foreign-owned firms and multinationals , in general, shape 
GVCs. It is also clear that foreign-owned affiliates are responsible for con­
siderable shares of overall activity and in particular trade , despite their rela­
tively limited number (figure 8.10), with a much higher orientation toward 
international than their purely domestic counterparts. A focus on this small 
number of firms could therefore prove to be a very effective channel for 
developing extended supply-use tables. 

But a focus on ownership dimensions is also crucial for policy reasons. 
Thus far the TiVA database has been able to provide insights into GVC 
policy making by creating a narrative around trade. However, to fully under­
stand the nature of GVCs and indeed their drivers, it is important to create a 
trade-investment story. Multinationals (MNEs) have been important drivers 
of the growth in GVCs with estimates pointing to around three-quarters of 
total international trade being driven by the top 500 MNEs. 11 Moreover, the 
share of value added generated by foreign affiliates approaches around half 
of all business sector value added in some countries (figure 8.11 ). 

Value added essentially reflects two main components 12- (i) operating 
surplus (including mixed income) , or compensation for capital, and (ii) com­
pensation for employment. While the latter component largely reflects 
the direct benefits that accrue and "stick" within the economy through 

11. Source: Corpwatch.org. 
12. It also includes taxe s and subsidies on production. 



Accounting Frameworks for Global Value Chains 295 

Figure 8.11 Value added at factor cost of foreign affiliates-share of national 
total, 2014 (ISIC B-N, ex K) 
Source: OECD AMNE database. 

production , 13 the case is not so clear for the former where foreign affiliates 
are concerned. 

In perfect markets the operating surplus generated by foreign affiliates 
is equivalent to the return on produced "tangible " and "intangible " capi­
tal and also non-produced assets used in production. 14 While the national 
accounts of countries attribute the ownership of this capital to the affiliated 
enterprise, the ultimate beneficiary of the operating surplus is not necessar­
ily the affiliate but its parent. This has raised questions - often in emerging 
economies but also in developed economies - about the actual benefits of 
foreign MNEs to the host economy. Indeed , more recently it has begun to 
raise questions about the meaningfulness of GDP itself as a tool for macro­
ecomomic policy making. 

Particularly important in this regard are transactions in intangible assets: 
those recognized as produced in the System of National Accounts (such as 
research and development , software , etc.), non-produced (such as brands) , 
and also other knowledge-based capital (such as organizational capital , such 
as management competencies). 

Often, in international trade in services statistics, payments for the use of 
these produced and non-produced assets are recorded as purchases (inter­
mediate consumption) by one affiliated enterprise from another. But often 
they are not , and instead they are implicitly recorded under primary income 
payments (such as investment income , or reinvested earnings in the bal­
ance of payments). In the former case, the value added of the affiliate using 
the assets is lower, as the value added generated through ownership of the 

13. Not all labor compen sation will necessarily stick in the econom y; for example , for cross­
border worker s. 

14. Such as land and other intangible assets not recognized as intellectual property product s 
in the SNA. 
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asset appears on the accounts of the affiliate that owns it. In the latter case, 
however, the value added of the affiliate using the asset is higher (as there is 
no intermediate consumption) with the "ultimate" beneficiary (the owning 
affiliate) recording no value added but instead recieving primary income 
from the using affiliate. In both cases, however, the ultimate "income" gen­
erated by the asset ends up on the books of the owner. 15 Furthermore , the 
distinction between the two scenarios above is often clouded by (a) the abil­
ity of the statistical information system to record the flows and (b) transfer 
pricing and tax incentives of MNEs. So, while TiVA estimates consistently 
reflect the way these flows are recorded in a country 's national accounts and , 
so, accurately reflect the share of a country's recorded overall value added 
that is generated by its exports , they do not necessarily entirely reflect how 
countries truly benefit from GVCs , since part of the value added that is 
generated does not remain in the economy but is repatriated to parent enter­
prises. Indeed , in some countries where foreign affiliates generate significant 
value added and repatriate significant profits back to parent companies , the 
policy focus has switched from GDP to GNI , and indeed in some countries , 
such as Ireland , to new accounting concepts. 16 

This is not however an issue singularly related to knowledge-based assets. 
Transfer pricing is also prevalent in transactions related to goods. Moreo­
ever, notwithstanding these issues, significant income flows generated by 
an affiliate can be repatratied to parents via other means , for example as 
interest payments. 

Measuring these flows can provide an important narrative on the links 
between GVCs and foreign direct investment (as well as providing for estimates 
that overcome differences in statistical practices for recording trade related to 
knowledge-based assets). This requires more detailed data beyond the current 
purely industry-level information in the TiVA database. What is required are 
additional breakdowns of firms classified on the basis of their ownership. 

Statistical tools to create these breakdowns do currently exist in many 
countries , in particular those with good-quality FDI data and also those 
producing FATS data. Definitional issues are of course of relevance here. 
FDI data for example capture associate firms (where foreign parents hold 
between 10- 50 percent of the company 's capital) and subsidiaries (50 per­
cent and over) , while FATS data typically only capture subsidiaries. But , as 
before , the intention is not to be prescriptive , and countries are encouraged 
to develop breakdowns in line with national circumstances and data avail­
ability. Ideally, however, the breakdowns would follow either FDI or FATS 
definitions , as this would provide the basis for more coherent and integrated 
accounting frameworks. In addition , as shown in the section that follows, 

15. At least in theo ry, as even the very notion of the ultimate owner is a complex issue. 
16. http: //www.cso.ie /en/csola te st news/pre ssrelea ses/20 l 7p ressrelea ses/pre sssta tement 

macroeconomicrelea sesyear2 0 l 6andquarter 12017 /. 
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a breakdown by ownership structures would also provide an ideal basis for 
integrated and detailed balance of payments and national accounts. 

The United States (Bureau of Economic Analysis) has already begun 
to develop extended SUTs on the basis of FATS, with a three-way break­
down between foreign affiliates, domestic firms, and domestic firms with 
affiliates abroad. Mexico (National Institute of Statistics and Geography) 
has produced a hybrid variant of the US approach that incorporates the 
concept of global manufacturers 17 defined to include firms that: a) import 
the majority of their purchases (imports account for at least two-thirds of 
their export value); b) produce only for exports; and c) are controlled by a 
foreign owner. These global firms were responsible for 55 percent of total 
imported intermediate consumption and for 71 percent of gross exports 
of the Mexican manufacturing sector in 2008. Details from the results of 
these initiatives are presented in section 8.3. Costa Rica is also beginning to 
explore this extension. 18 

8.2.2.3 Extending the Core Production Accounts to the Distribution of 
Income Account and Other Macroeconomic Variables 

One of the fundamental drivers behind the development of extended 
supply-use tables is to provide the accounting framework for coherent and 
integrated international accounts. Currently, within the SNA and BPM6 
there is no requirement to provide an activity breakdown of core economic 
variables, such as primary income flows. Typically, these transactions, and 
in particular those relating to the distribution of income, are only compiled 
on the basis of SNA institutional sectors. This, to a large extent, reflects a 
current statistical reality concerning the way such data are compiled and, 
so, in some respects, the recommendations and discussion presented below 
are more about looking to the future than what can be done in the present. 
But through an articulation of a potential framework here it is hoped that 
countries will be motivated to begin to explore these extensions. 

One important reflection in this respect concerns the nature of the sta­
tistical unit. Although not impossible (through for example assumptions 
and estimations), it is clear it is likely to be more complicated to produce 
such extensions when the statistical unit used in constructing SUTs is the 
establishment as compared to the enterprise, as many of the transactions 
required for the distribution of income account are less readily available on 
an establishment basis. 

The extensions also include other macroeconomic variables less affected 
by the choice of statistical unit, and where the feasibility to develop more 
coherent accounts is higher. These extensions chiefly relate to employment 

17. http://www3.inegi.org.mx/sistemas/tabuladosbasicos/LeerArchivo.aspx?ct=44462& 
c=33654&s=est&f=4. 

18. See Saborio and Torres (2018). 
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variables, including headcounts of persons engaged, employees, hours 
worked, and information on occupations. 

Occupational data are a key tool to understanding globalization, provid­
ing, as they do, an easily interpretable link to skills and business function s, 
and, so, providing perhaps one of the most important data mechanisms to 
analyze heterogeneity across firms and the manner of their integration into 
GVCs. 

International fragmentation of production has significantly hampered 
the ability of conventional activity-based data to provide this view as firms 
grouped within certain activities may find themselves engaged in signifi­
cantly different tasks in the value chain, even if they are allocated to the 
same sector. Fabless firms for example that purchase material inputs for 
production by contractors will have a very different set of employees from 
those firms actually engaged in material production , but such heterogene­
ity is masked when looking at activity data alone. Occupational data can 
at least provide some scope to better understand these differences and their 
implication for growth and employment more generally. 

The potential to go further in this regard is significant. It is for example pos­
sible to consider additional extensions that partition workers on the basis of 
wage and salary cohorts, productivity cohorts, or indeed skills, which are also 
key to understanding the distributional impacts of globalization. However, 
it is also possible to develop these additional insights in an ad-hoc manner. 

The OECD's ANSKILL' 9 database for example provides information 
on employment and skill composition at the industry level. The database 
matches industry data at the two-digit level (currently classified according 
to ISIC Rev. 3) to occupations at the two-digit level (classified according to 
International Standard Classification of Occupations [ISCO]-88). It also 
includes an additional proxy for skills, in the form of data on the educational 
attainment of employees (classified on the basis of International Standard 
Classification of Education [ISCED]-97). 20 

Figure 8.12 presents an overview of the extensions envisaged. As before, it 
is important to note that not all items are necessarily needed : extensions, in 
this respect , should not be seen as an "all or nothing" choice. For example, 

19. For ANSKILL , the ISC0-88 occupation classification corresponds to high- , medium- , 
and low-skilled levels, as follows. Categories I (legislators , senior officials, managers) , 2 (pro­
fessionals) , and 3 (technician s and associate professionals) are regarded as high-skilled ; Cat­
egories 4 (clerks) , 5 (service workers and shop and market sale worker s), 6 (skilled agricultural 
and fishery workers) , and 7 (craft and related trade worke rs) are regarded as medium-skilled ; 
Categories 8 (plant and machine operators and assemblers) and 9 (elementary occupations) 
are regarded as low-skilled. 

20. The ISCED-9 7 educational classification maps to high- , medium- , and low-skill levels in 
ANSKILL as follows. Categories I (prima ry education) and 2 (lower secondary/second stage 
of basic education) are regarded as low-skilled; Categor ies 3 (upper secondary education) 
and 4 (post-secondary non-tertiary education) are regarded as medium-skilled ; Categories 5 
(first stage of tertiary education) and 6 (second stage of tertiary education) are regarded as 
high-skilled. 
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Figure 8.12 Property income and other macroeconomic extensions 

in the top half of figure 8.12, the intention is to develop a set of seamless 
accounts that take users from the production account through to the distri­
bution of income accounts. Doing this at the level of the total economy is 
needless to say non-trivial but , somewhat fortunately , as this is a key focus, 
it may be easier to do this for cross-border flows, especially with respect to 
reinvested earnings and perhaps debt interest. 

Of additional note in the set of extensions below are the items on "cur­
rent taxes on income and wealth" and CO2 emissions, which are both of 
significant policy interest. The former , in particular when the breakdown of 
activities is on the ba sis of ownership , is of note as there is a long-standing 
and growing intere st in understanding whether multinationals are able to 
generate significant advantages through fiscal optimization and where there 
are currently considerable information gaps. 

8.2.2.4 Breaking Down SUT Ro ws by Category of Producer 

Perhaps the most complicated feature of full-blown extended supply-use 
tables is breakdowns of rows (products) by origin producer. It is of course 
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relatively trivial to provide such a breakdown on the supply side, but doing 
so by category of consumer is significantly more complex , and the complex­
ity necessarily differs depending on the nature of the breakdown used for 
activities. 

For example, breakdowns by size class require that consumers are aware 
if they purchased their goods and or services from a small, medium , or 
large enterprise, and this information is rarely collected. In some countries 
some scope to do this is available from VAT21 data , but this requires a level 
of access to firm-level data that is not always forthcoming and entails a not 
insignificant compilation burden. 

For other breakdowns the scope is to some extent less (albeit still) compli­
cated. For example, for the extended supply-use tables produced by Mexico 
and China , global manufacturers (for Mexico) and processors (for China) 
produce no output for the domestic market and so the breakdowns by rows 
are relatively trivial , as the only items where output of these categories of 
firms is consumed concerns exports ( and marginally changes in inventories) . 

To a lesser extent, this is partially true for any breakdowns that focus on 
the exporting status of firms. Certainly , the higher the threshold used to 
determine "exporting firms," the easier the task. For example, if the thresh­
olds used to determine an "exporter " were 90 percent of total output , then, 
by design , very little of the output would necessarily have to be allocated 
to other domestic consumers . More generally, irrespective of the type of 
breakdown used , the higher the export intensity of a category of firms, the 
lower the impact of assumptions to allocate the residual (non-exported) 
output to domestic consumers . 

Regarding the allocation of residuals ( output minus exports) to remaining 
categories of users, how this is done will necessitate the use of some stylized 
assumption , not dissimilar to the classic proportionality assumption used in 
constructing import flow tables. Some refinements are, of course, possible, 
but these may create circularities that will be important to keep in mind when 
presenting results. For example, with regards to breakdowns by size class, 
one could assume that small firms in manufacturing predominantly sell 
goods and services to larger manufacturers , while their counterparts in cer­
tain service activities, such as accounting and legal sectors, predominantly 
sell to households. But these could ostensibly create self-selecting facts 
that point to better integration of manufacturing SMEs in domestic value 
chains than service SMEs ; hence the care needed when presenting results to 
users. 

The OECD has used a variety of such approaches in its work to develop 
information on the scale of integration of SMEs within GVCs,22 and also 
regarding the scale of integration of non-trading firms and purely domestic 

21. Chile , Co sta Rica , and Belgium have been exploring the use of such data. 
22. https: //ww w.oecd.org/trade /OECD-WBG-g20-g vc-report-20l5.pdf. 
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Figure 8.13 Full extended supply-use table 

firms.23 Similar approaches were also used in developing the OECD 's Trade 
and Investment Country Note series, which provide s highlight s on GVCs 
using the ownership dimension. 24 

For the US extended supply-use tables, ba sed on ownership breakdown s, 
the derivation of use relationships was derived using the quadratic pro­
gramming constrained optimization model adopted in Ma , Wang, and Zhu 
(2015). 

Although relatively easy to conceptualize without a diagram , figure 8.13 

23. h ttp://www.oecd.org/std/its/enterprises-in-gl obal-va lue-ch ains.h tm. 
24. http: //www .oecd.org/ investment /tr ade-inves tment- gvc .htm. 
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Figure 8.14 Trade in value added estimates for China, with (ICIO) and without 
(national) a breakdown for heterogeneity 
Source: OECD ICIO and Balan ce of payments database. 

presents , for exhaustiveness, a full extended SUT with the requisite product 
breakdown ( again with the two-category example used above). Note that no 
further breakdowns of import flow tables are required , in addition to those 
shown in figure 8.2. 

8.3 Results from Using Extended Supply-Use Tables 

As described above, a number of countries have already begun to develop 
extended SUTs using a variety of approaches. This section provides a sum­
mary of the results of those initiatives and their impact , in particular on 
trade in value added estimates. 

8.3.1 Results for China 

Incorporating an extended supply-use table has a significant impact on 
the quality of TiVA results for China. Figure 8.14, for example, reveals sig­
nificantly different movements in the trend of the foreign content of Chi­
na's exports over the last two decades when comparing estimates based on 
extended SUTs (referred to as ICIO) and pure national tables without a 
breakdown (referred to as national) . 

8.3.2 Results for Mexico 

Almost by definition the import content of Mexico's global manufactur­
ing firms is significantly higher than comparable firms in the same sector. 
This can have a significant difference on highly policy-relevant indicators , for 
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Source: Based on Mexico 's extended SUT. 
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Figure 8.16 Foreign content of US exports, %, 2011 (selected industries) 
Source: Based on the US Extended SUT. 

example, on measures of the US content of Mexico's export s (figure 8.15), 
where one-quarter of the expor ts by GM firm s in the mot or vehicle sector 
reflect upstream US contribution s, compared to around half that amount 
for non-GM firm s, a relation ship seen across most activities. 

8.3.3 Result s for the United States 

Result s for the United States also reveal significant differences between the 
foreign content of export s across categories of firms defined by ownership 
structur e. At the whole economy level, the foreign content of US export s by 
foreign-owned firm s is almost twice that of domestically owned non- MNEs. 
This partly reflects compositional effects, but the foreign cont ent is higher 
across nearly all activities (figure 8.16). 
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Figure 8.17 Foreign content of Costa Rica's exports, %, 2012 
Source: Prep ared with data from the Banco Central de Co sta Rica. 

8.3.4 Results for Costa Rica 

A similar picture of strong heterogeneity emerges for Costa Rica , with 
firms operating from free trade zones (referred to as RE in figure 8.17) dis­
playing a higher import content of exports than firms operating out side 
of FTZs (referred to as RD) across a range of important export activities. 

8.3.5 Results for Canada 

Results from a recent collaboration between the OECD and Statistics 
Canada revealed that the impact of compiling ESUT estimates for the 
business sector, accounting for either ownership or trading status , was an 
increase in the overall foreign value added content of Canada's exports of 
4 percentage points. Figure 8.18, which shows that foreign-owned firms are 
responsible for a lower share of exports in value added terms than in gross 
terms, highlights this higher propensity to import by foreign-owned firms 
and , of course , the importance of capturing improved firm heterogeneity 
in national SUTs. 

8.3.6 Results for Nordic Countries 

In a recent collaboration between five Nordic countries (Denmark , Fin­
land , Iceland , Norway , and Sweden) and the OECD , the OECD developed 
extended SUTs with three variants of firm breakdown: 

• By size class: micro, small , medium , and large, further broken down by 
whether the micro, small , and medium firms were independent or part 
of a larger enterprise group 

• By trading status: non-traders , two-way traders , importers , and 
exporters 

• By ownership status: non-MNEs , domestic MNEs , and foreign MNEs 
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Highlights from this collaboration are presented below as figures 8.19-
8.21. Figure 8.19 reveals the significant upstream integration of non-MNE s 
across all countries, compared to integration seen looking purely at gross 
trade relation ship s. Of particular note is the fact that in all countries bar 
Sweden this integration is primarily channelled via dome stic MNE s, but in 
Sweden the main link is through foreign-owned MNE s, in large part reflect-
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Figure 8.21 Jobs embodied in exports, % of total, 2013, by trading status 

ing scale. Figure 8.20 presents a similar picture , showing the higher integra­
tion of smaller firms in GVCs when seen in value added term s, through 
their upstream integration as suppliers to larger exporting firms. Figure 8.21 
present s information on job s sustained through integration in GVCs. A sig­
nificant insight from this presentation is the fact that even within firms that 
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have no direct exports , around one in six of all jobs in these firms are depen­
dent on foreign markets. 

It's important to note in this collaborative exercise that the results are 
unlikely to replicate those that are likely to materialize from national exer­
cises that mainstream the development of extended SUTs in the national 
statistical information system. The figures produced below, for example, nec­
essarily re-aggregate national data in line with the 34-industry classification 
used in OECD-WTO TiVA, but national compilers will be able to develop 
tables with greater granularity. 

8.4 Concluding Comments 

The statistical challenges of globalization are profound , and it has become 
increasingly clear in recent years that conventional approaches used to under­
stand how economies work can no longer rely solely on national statistics. 
Increasingly, in order to understand how economies work , and how to target 
and create industrial policies focusing on competitiveness , it is necessary to 
see the whole. National statistics build pictures based on interrelationships 
between producers and consumers and the rest of world. But these relation­
ships, particularly those with the rest of world, have become increasingly 
more complex , and , as such, there is an increasing need to consider global 
production within a global accounting framework. This implies a depar­
ture from the traditional role of international organizations as compilers 
of internationally comparable national statistics , such as national input­
output or supply-use tables. Instead , it requires that they bring together these 
national tables to create a global table. 

Although TiVA estimates have been able to shed important light on our 
understanding of international trade and its relation to activity and com­
petitiveness , in particular the importance of recognizing the importance 
of imports to exports , and , so, the hitherto hidden costs of protection­
ism as well as the benefits of trade liberalization , particularly in services, 
they do not reveal the full picture. With significant shares of exports being 
driven by foreign affiliates, Ti VA estimates ( through their current shortcom­
ings) have also revealed the importance of going beyond just value added 
toward income, in order to capture flows outside conventional international 
trade statistics , such as the repatriation of profits related to the use of non­
produced knowledge-based assets (e.g., brands) and , indeed , the repatria­
tion of profits related to the use of produced knowledge-based assets (e.g., 
software) that are (often incorrectly) not recorded as receipts from exports 
of services. 

The emergence of global value chains therefore also raises arguably pro­
found questions about the way national statistics are currently compiled. 
In the same way that international organizations increasingly need to 
think "national " in the way they present and compile their statistics, where 
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"national" reflects the single economic territory comprising the "world" or 
large parts of it , national statistics institutions need to think global. 

In other words, in the construction of national statistics , greater emphasis 
is needed on the role of the rest of world , both as a source of demand and 
supplier of demand but also with regards to the role of multinationals. This 
requires a rethink of the way that firms are currently aggregated within sta­
tistical information systems to move beyond the classic aggregation based 
almost exclusively on industrial classification systems toward more mean­
ingful aggregations that better reflect today's "global factory." 

Such considerations are also essential not only to better understand the way 
that global production is today organized but also to better understand how 
investment drives global value chains, and in particular how that very same 
investment can lead to difficulties in interpreting trade flows as well as GDP. 

Extended supply-use tables provide an effective tool to respond to these 
developments and growing needs. Increasing globalization of production 
raises challenging questions for national statistics. And fundamental and 
long-standing axioms regarding the nature of production and the way that 
statistics are necessarily compiled warrant a rethink. Certainly , the evidence 
suggests that long-standing assumptions concerning homogeneity of firms 
within industry classifications should be reviewed. The evidence also sug­
gests, particularly for those countries with FATS and TEC data , that an opti­
mal level of aggregation may be achievable without any significant increase 
in compilation of reporting burden. But , of course , such reconsiderations 
need also take into account constraints such as burdens and confidentiality. 

Supply-use tables have become the conventional route with which coher­
ent estimates of national accounts , trade , and production are now system­
atically compiled in many countries and lend themselves as being the ideal 
way in which to resolve these issues. Extended supply-use tables can play a 
similar role in responding to questions on globalization. 

Four final comments , providing a broader perspective , are worth making 
in this respect. 

The first concerns the quality of national supply-use tables. In many 
(most) countries , such tables are derived using a series of assumptions at 
least in some years, reflecting, in part , the often different periodic nature 
of the large number of data sets needed to construct SUTs. Many of these 
assumptions are based on some underlying view of stability and homogene­
ity in production functions. As shown , globalization is increasingly under­
mining the strength of these assumptions. Looking again at how homogene­
ity is likely to manifest itself across firms and creating SUTs based around 
these categorizations of firms can greatly help to mitigate these effects and 
strengthen these assumptions , which will remain necessary, perhaps indefi­
nitely, across most countries. As such, one important benefit of extended 
SUTs that should not be overlooked is their ability to improve the quality 
of the core accounts , and indeed GDP. In the same way, they are also ideally 
placed to be able to significantly improve the interpretability of the accounts , 
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in particular, when the accounts are affected by phenomena related to glo­
balization, such as relocations . 

The second comment concerns the potential momentum extended SUTs 
could provide to the development and improvement of statistical business 
surveys. The evidence shows that significant heterogeneity exists across all 
categories of firms, and that the conventional stratification variables used 
in survey sampling (typically activity and size) may be sub-optimal. It may 
for example be necessary to include additional, but readily available, strati­
fication variables, pertaining for example to ownership (e.g., part of a for­
eign MNE , domestic MNE , an enterprise group , exporter , non-exporter) in 
designing tomorrow's surveys. 

The third comes back to the issue of the statistical unit. The current 2008 
SNA preference for the establishment should not be a barrier to developing 
extended SUTs; if for example these can only be developed using a different 
statistical unit , then counties are strongly encouraged to consider doing so. 
There is an increasing recognition that the arguments for the current SNA 
preference for the establishment have been weakened because of the chang­
ing nature of production and indeed because of the changes made in the 
SNA itself regarding economic ownership. This is further recognized in the 
2008 SNA research agenda , where explicit references are made for the need 
to reconsider the establishment preference , taking into account the "basic 
source information " and changes in the underlying accounting principles of 
input-output tables, whose emphasis has moved from a physical perspective 
to an economic perspective. 

The fourth comment is that the proposals described here should not be 
seen as the end of the story. Additional challenges around globalization ­
for example , concerning digitalization - can also be tackled through an 
extended supply-use framework (Ahmad and Ribarsky 2018). Moreover , 
other modifications and extensions can be explored to better overcome some 
of the challenges presented by the constraints of the basic price concept in 
conventional supply-use tables, which can create difficulties in applications 
that look at the position of activities in GVCs (particularly distribution 
activities) (OECD 2019). And yet others can be explored. For example, dis­
aggregations of national data into sub-national components can inform the 
debate around whether globalization has played a role in geographies of 
discontent (i.e., significant inequalities within countries). 
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