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Abstract

This paper introduces the Bilateral Trade in Services (BiTS) database. It draws on a range
of sources to provide the broadest-possible, consistent coverage of bilateral services trade for
the period 1985-2023. The database covers bilateral trade across 12 major services categories,
9 of which are further disaggregated into 26 distinct subcategories, all harmonized under a
consistent BPM6 classification standard. While historical data is only available for some ad-
vanced economies and emerging markets, the bilateral flows contained in BiTS capture most
of global services trade from 2000 onwards. We illustrate the uses of this data through two re-
search applications. The first shows that "gravity forces" have become less powerful in explain-
ing services trade patterns over time, due to a shift in the composition of trade towards less
distance-sensitive services. The second documents that overall services trade remains resilient
to growing geopolitical fissures, but that modern services appear more sensitive to geopolitical
alignment than traditional services.
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1 Introduction

The importance of cross-border trade in services to the global economy is growing. As shown in
Figure 1, the value of services exports as percent of world GDP has more than doubled over the last
four decades, from just 3.2 percent in 1985 to 7.4 percent in 2023. While goods trade still accounts
for the bulk of international trade, services trade has expanded faster relative to world GDP. It
has also continued its advance since the Global Financial Crisis, defying the "slowbalization" or
deglobalization trends observed in goods trade (Baldwin et al., 2024).

Figure 1: World trade since 1985
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Note: Figure shows world exports of goods (left-hand axis) and world exports of services (right-hand axis), both
expressed as percentage of world GDP, from the IMF World Economic Outlook (WEO) database. Dashed lines
represent the respective linear trend based on data for 1985-2008, prior to the Global Financial Crisis (GFC).

There are several further reasons to pay attention to services trade. First, recent developments
in information and communications technology—accelerated by the pandemic—have made it
possible to trade services that were previously considered non-tradable, by "unbundling" ser-
vice delivery from physical presence (Baldwin, 2016). Second, services trade offers substantial
growth potential, especially for developing economies. In these countries, the services sector has
accounted for two-thirds of total growth over the last three decades, yet much of this expansion
has been domestically driven rather than export-led (World Bank, 2024).! Understanding frictions

1In addition to the direct income gains from the liberalization of services trade, there is evidence that such liberal-



that shape services trade may reveal new growth and diversification opportunities. Third, services
trade is relevant for the interpretation of trade (im)balances, which have become a prominent con-
cern for policy makers. Countries with a persistent trade deficit in goods, such as the United
States, often run surpluses in services (Boz et al., 2019). This pattern may reflect both comparative
advantages and asymmetries in trade barriers.>

Despite its growing importance, services trade remains under-researched, mainly because data
sources are scarce and disjoint, especially for bilateral (source-destination) service trade flows. The
Bilateral Trade in Services (BiTS) database aims to address this gap. It draws on a range of sources
to provide the broadest-possible, consistent coverage of bilateral services trade from 1985 to 2023.
The coverage includes both total bilateral flows and flows broken down by detailed service cate-
gories, which are harmonized to make them consistent with the sixth edition of the IMF Balance of
Payments and International Investment Position Manual (BPM6). Moreover, BiTS only contains
officially reported bilateral trade statistics, without estimated or interpolated values. This makes
it especially suitable for the estimation of gravity regressions of the kind commonly used in the
analysis of goods trade.

BiTS is assembled by combining data from four main sources: the OECD-WTO Balanced Trade
in Services (BaTIS) Database, the UNCTAD-WTO Trade in Services Database (henceforth "the
UNCTAD database" for brevity); UN Comtrade; and Eurostat. The data is carefully reconciled
and mapped into a common categorization of services-trade flows following BPM6. The result is
a database with significantly broader coverage of bilateral services trade across country pairs and
time than offered by any one of its component sources. In particular, it covers bilateral services
trade across 12 broad categories, 9 of which are further disaggregated into 26 distinct subcate-
gories, for up to 245 countries and geographic entities. For a subset of advanced economies, bilat-
eral services trade coverage extends back to 1985. For most major economies, the bilateral trade
values contained in BiTS cover virtually the entire value of their multilateral services exports and
imports from the early 2000s onwards.

BiTS complements a small set of existing databases available to researchers for the study of
services trade. By far the most important of these is BaTIS (OECD, 2025). BaTIS builds on a care-
fully curated collection of official bilateral services trade statistics, and we use it as the cornerstone
for the construction of BiTS. BiTS expands on it by filling some data gaps from other sources, and
by harmonizing data from these sources and from different editions of BaTIS under a single BPM6
standard. This delivers a unified database whose country and time coverage nests prominent
existing bilateral services trade datasets.> Compared with the ITPD-E dataset by Borchert et al.
(2021, 2022), which includes services trade flows from both BPM5 and BPM6 sources, BiTS offers

ization may have sizeable productivity spillovers for the manufacturing sector (Arnold et al., 2011; Fiorini et al., 2023).
2The globalization wave of the early 2000s disproportionately lowered trade barriers for goods relative services,
and some studies have suggested that this may have contributed to the persistent trade and current account deficits of
countries with a comparative advantage in services (Barattieri, 2014; Joy et al., 2018).
3Some of these datasets in turn revamp and extend the discontinued Trade in Services Database (TSD) by Francois
and Pindyuk (2013), which covered bilateral services flows up to 2010.



a single harmonized value of bilateral services trade per services category, origin-destination pair
and year. This eliminates the double-counting of services trade ows that arises when mixing data
under different BPM standards. 4

This companion paper describes the construction and properties of the BiTS database. It also
provides two illustrative research applications, involving the study of bilateral services trade.
While bilateral goods trade has been studied extensively, it is not obvious that insights from this
literature readily carry over to services, due to several unique features of services trade. First,
traded services span a highly diverse range of activities—including tourism, nance, licensing
and artistic creation. Since many of these activities involve the supply of non-storable intangi-
bles, their delivery has traditionally required proximity between the supplier and consumer ("the
proximity burden"; Hill, 1977). Second, services are typically more labor-intensive than manufac-
turing, which may affect the nature of trade costs and competitiveness, as well as the invoicing
currency choices of providers (Li and Meleshchuk, 2024). Third, unlike for goods, barriers to ser-
vices trade are non-tariff, behind-the-border and highly speci ¢ to the category of service activity
(Francois and Hoekman, 2010; Miroudot et al, 2013; Hoekman and Shepherd, 2019).

Our research applications are designed to highlight some notable differences between goods
and services trade. The rst shows that traditional "gravity forces"—such as economy size and
distance—are less powerful in explaining bilateral services trade than goods trade. We document
that services trade has become less gravity-bound over time, and that this primarily re ects a
compositional shift towards service categories that are less sensitive to geographic distance. The
second research application establishes that, unlike for goods, there is no evidence yet that geopo-
litical considerations are increasingly reshaping services trade. However, we nd that trade in
some fast-growing modern services is especially sensitive to geopolitical alignment. These appli-
cations illustrate that much remains to be learned about the drivers of services trade, and that BiTS
can be a useful resource in this endeavor.

The remainder of this paper is structured as follows. Section 2 described the construction of the
BiTS database. Section 3 gives an overview of the data coverage and its main properties. Section
4 details the ndings from our two research applications. Section 5 provides some concluding
remarks.

2 Constructing BITS

2.1 Data sources

The services trade data in BiTS is primarily sourced from the OECD-WTO Balanced Trade in Ser-
vices datasbase (BaTIS; OECD, 2025), and it is supplemented by data from UNCTAD-WTO, Euro-
stat, and UN Comtrade's historical records.

4Loungani et al. (2017) provide BPM6-harmonized data on multilateral exports and imports of different services
categories for the period 1970-2014, but no information on bilateraltrade patterns.



BaTIS offers a comprehensive and harmonized matrix of international trade in services statis-
tics. The current edition, aligned with BPM6 service category classi cations, covers 202 economies
and 26 service categories from 2005 to 2023. An earlier edition, based on BPM5, includes 191
economies and 11 service categories for the period 1995-2012. Due to differences in classi ca-
tion standards, the two editions are not directly compatible. BaTIS reports three types of bilateral
ows: reported, adjusted/imputed, and balanced. The latter two include model-based estimates
intended to improve coverage. Since our objective is to construct a database for empirical research
on bilateral services trade, we retain only the original reportedows and exclude the adjusted, im-
puted and balanced values.

To address gaps in time, country and category coverage and to facilitate harmonization under
the BPM6 standard, we supplemented BaTIS with additional sources. The UNCTAD database,
based on BPM6, spans 2005-2022, covering 226 economies and 106 service categories. Eurostat
data, based on BPM5, contributes observations for 1985-2003 across 66 economies and 85 cate-
gories. Finally, UN Comtrade provides data for 2000-2020, covering 244 economies and 101 ser-
vice categories, also under BPM5. These additional sources help extend BiTS' historical coverage
and increase its sectoral granularity.

Figure 2: Data Source

Note: The services trade data in BiTS is primarily sourced from the OECD-WTO Balanced Trade in Services
database (BaTIS; OECD, 2025), and it is supplemented by data from UNCTAD-WTO, Eurostat, and UN Com-
trade's historical records.



As described below, we use a novel concordance to convert the BPM5 datasets to align with
BPM6 standards. We then apply a hierarchical reconciliation procedure to merge and construct an
overarching dataset combining data from the two editions of BaTIS as well as UNCTAD, Eurostat
and Comtrade, as shown in Figure 2. This process results in a harmonized dataset of bilateral
service-sector trade ows reaching back to 1985, albeit with varying degrees of coverage.

2.2 Compilation method

Our process for data compilation is divided into four steps, which are illustrated in Figure 3.
First, we perform a hierarchical reconciliation of the trade ows in each individual source dataset
(A). Where available, we rely on exporter-reported trade values, but we use mirrored importer-
reported data in some cases, to maximize the coverage of bilateral trade values from each source
dataset (B). Second, we merge the individual datasets that follow the same BPM standard into
a single dataset each: BaEuCo for BPM5; and BaUN for BPM6 (C). Third, we use a novel con-
cordance table to convert the combined BPM5 dataset to the BPM6 classi cation (D). Finally, we
merge the two resulting BPM6 datasets into the single, nal BiTS database (C), and we perform a
geographical consistency check with respect to reported multilateral trade ows (E).

Figure 3: Data Compilation Flow

Note: A (hierarchical reconciliation), B (use of mirror ows), C (dataset merging), D (concordance of BPM5 to
BPMS6), E (geographical reconciliation for bilateral trade ows to/from "world").

2.2.1 Hierarchical reconciliation (A)

Given that the Extended Balance of Payments Services (EBOPS) employs a hierarchical class-
i cation—as detailed in Appendix Table A.1-we perform vertical hierarchical consistency checks



within each individual BPM5 and BPM6 source dataset, proceeding from the lowest (more disag-
gregated) to the highest (more aggregated) category levels.

Speci cally, for each reporter-partner-year ow, we check wether trade values at a given cate-
gory level are consistent with available data from its subcategories. Following standard practice
in similar datasets, we reconcile higher-level category values by replacing them with the sum of
lower-level components if one of the following conditions is met: 1) the higher-level category
value is missing; or 2) both higher- and lower-level data are available and the sum of the lower-
level value exceeds the reported value of the higher-level category.®

For example, consider the "travel" (SD) category—a second-level category in BPM6 that in-
cludes two third-level sub-categories: "business travel" (SDA) and "personal travel" (SDB). If the
travel value is missing for a given reporter-partner-year, but values for both subcategories are
available, we replace the missing value with the sum of subcategory values. If all three values
are available but the subcategories sum to more than the reported travel total, we also replace the
travel value with the sum of its subcategories. Otherwise, we leave the data unchanged.

This reconciliation is performed separately for each type of observed ow-reporter's exports
to and imports from the partner—and is applied at each category level in the individual source
datasets, starting from the most granular level of aggregation.

2.2.2 Use of mirrored ows (B)

In many cases, bilateral services trade ows are reported by both trading partners—that is, as ex-
ports by the source country and as imports by the destination. Although these values should be
identical in theory, discrepancies often arise in practice due to differences in data collection meth-
ods, reporting standards, classi cation systems, and the complicated structure of multinational
companies® This poses the question which reported value to use.

For goods trade, destination-reported imports are generally considered more reliable because
goods imports tend to create a tax record at customs. However, because services trade is not
subject to tariffs, such records are not typically generated. Instead, data on services exports is
typically gathered more consistently, through compulsory surveys administered by national sta-
tistical agencies or central banks, and are therefore considered more consistent and reliable. For
this reason, BITS prioritizes exporter-reported ows wherever available. To maximize data cov-
erage, we incorporate "mirrored" import data, but only when source-reported data on exports is
unavailable.

Special care is required to avoid inconsistencies when combining exporter-reported and mir-

5The same rules for hierarchical reconciliation were employed in the compilation of the Trade in Services Database
(Francois and Pindyuk, 2013), the International Trade and Production Database for Estimation (ITPD-E).

6For example, ONS (2020) analyzes U.K. services trade data asymmetries with selected partner countries for the
period 2016-18. It nds that the U.K.'s reported services exports to the U.S. were £23.5 billion higher than the U.S.-
reported services imports from the U.K. Meanwhile, the U.K.'s services imports from the U.S. were £19.9 billion lower
than the U.S.-reported services exports to the U.K.



rored data at different category levels for a given reporter-partner-year combination. To maintain
internal consistency, we apply the following rules. First, If a higher-level category is populated
with exporter-reported data, but all its subcategories are missing, we introduce mirrored values
for the subcategories—when available—but scale them proportionally to preserve the relationship
implied by the exporter-reported aggregate. / Second, when a category is already populated us-
ing mirrored data, we do not override or augment its subcategories with exporter-reported data.
That is, in moving down the category hierarchy, only one switch in ow type is permitted, from
exporter-reported to mirrored, but never the reverse. To support robustness analysis, we also pro-
vide a companion version of the BITS that is entirely based on exporter-reported bilateral trade
values without the use of mirrored ows.

2.2.3 Dataset merging (C)

Dataset merging occurs in the second step of our process (which creates a combined BPM5 and
BPM6 dataset from individual sources), and in the fourth step (which merges the concorded com-
bined BPM5 dataset with the combined BPM6 dataset). Merging datasets requires us to specify
two rules: one to prioritize among multiple data soruces reporting the same ow; and another to
reconcile data drawn from different sources at various levels of aggregation.

For the rst rule, we establish a hierarchy of preferred sources based on data quality and con-
sistency. BaTIS data are used wherever available, given their rigorous curation by the WTO. In the
absence of BaTIS data, we turn to UNCTAD-WTO, followed by Eurostat, and nally UN Comtrade
as the least preferred source. Accordingly, when reconciling the combined BPM6 dataset (BaUN),
composed exclusively of BaTlS and UNCTAD-WTO, with the BPMb5-based dataset
(BaEUCo0), we prioritize BaUN values whenever both are available for the same ow.

When a preferred source (e.g., BaTIS) provides a trade ow for a given reporter—partner—year
at an aggregate category level but lacks subcategory detail, we Il in the missing subcategories
from other lower-priority sources, following the hierarchy above. However, as with the use of
mirrored ows, doing so risks inconsistencies across category levels. To maintain hierarchical
consistency, we proportionally re-base the subcategory values from the lower-priority source to
align with the aggregate value from the preferred source. & Again, this ensures that bilateral trade
ows remain hierarchically consistent as laid out in Section 2.2.1. It also enables maximum use of

"For example, suppose country A reports travel service exports to country B of US$8 million but does not report
values for its subcategories (e.g., business and personal travel). Country B reports US$10 million in imports from A,
comprising US$2.5 million in business travel and US$7.5 million in personal travel. In this case, we use country A's
reported total of travel exports to B, and we allocate US$ (8 2.5/10=)2 million in business travel and US$ (8 7.5/10=)6
million in personal travel.

8For example, suppose preferred source 1 has country A export travel services to country B of US$8 million. How-
ever, source 1 contains no data on the subcategories of business travel and personal travel. For the same year, source 2
has country A export travel services to country B of US$10 million, US$2.5 million in business travel with no informa-
tion on personal travel. In this case, our approach imposes travel exports by country A to country B of US$8 million,
with US$ (8 2.5/10=)2 in business travel and a missing value for personal travel.



high-quality sources for aggregate values, while allowing less-preferred sources to inform disag-
gregation only when necessary

2.2.4 Concordance from BPM5 to BPM6 (D)

A key step in assembling BiTS is the conversion of bilateral services trade data reported under
the BPM5 (BaEUCo0) to BPM6 categories. For this, we employ a novel concordance table supplied
by the IMF's Statistics Department (Appendix Table A.2). We restrict our concordance to convert
BPM5 data into just three levels of BPM6 categories: aggregate services (S), broad services sub-
categories (SA, SB, SC,...), and their immediate subcategories (SC1, SC2,...). However, achieving
accurate concordance requires disaggregated BPM5 data to as many as ve levels, as some narrow
BPMS5 subcategories are reclassi ed under different broader categories in BPM6.°

We are able to match almost all destination categories in BPM6 with the appropriate origin
categories from BPM5. The only exceptions are "Manufacturing services" (SA), "Maintenance and
repair services" (SB), and "Financial intermediation services indirectly measures" (SG2). Conse-
guently, trade data is only available for these categories from 2005 onwards.

2.2.5 World totals trade ows (E)

In the nal consolidated BiTS dataset, we also conduct a geographical consistency check, similar
to the hierarchical checks described in Section 2.2.1.

Speci cally, many countries also report their bilateral exports to and imports from the world
(WLD). For our check, we compute countries' total value of bilateral exports and imports in each
category and year. Where the total is greater than a country's reported exports to/imports from
WLD, the reported WLD value is replaced with the corresponding sum total of bilateral ows.

2.2.6 Zero-valued ows and missing values

It is important to note that all zero-valued bilateral trade ows in BiTS are directly reported in the
corresponding original source datasets, not inferred or imputed. Users can therefore treat these
as "true zeroes". Meanwhile, missing values re ect cases where no information is available from
any source, based on the procedure described above. In some cases, it may be reasonable to infer
that a missing value represents a zero,'° but we leave it to users to make their own inferences as
appropriate.

9For example, "Postal and courier services", a subcategory of "Communications services" in BPM5, becomes a sub-
category of "Transport services" in BPM6.
19For example, suppose BiTS has country A export travel services to country B of US$8 million, with a missing
value for the subcategory business travel and US$8 million for the subcategory personal travel. In this case, it may be
reasonable to infer that the value for business travel is zero, but we do not override the missing value with zero.



2.3 Modes of services trade delivery

Trade services are highly heterogeneous, spanning a diverse set of activities delivered by different
modes. The General Agreement on Trade in Services (GATS) under the WTO categorizes the dif-
ferent ways in which services can be traded across borders: Mode 1—cross-border supply: services
are supplied across borders without the physical movement of the consumer or the provider (e.g.,
design services provided via the internet). Mode 2—consumption abroad: consumers or rms
travel to another country to consume services there (e.g., tourism). Mode 3—commercial pres-
ence: a foreign company establishes a physical presence, such as a branch, of ce, or subsidiary, in
another country to provide services (e.g., nancial services in Canada provided by a U.S.-based
bank). Mode 4—presence of natural persons: individuals travel to another country to provide ser-
vices in person (e.g., a UK-based consultant working on-site in South Africa).

Balance of Payments statistics capture only transactions via modes 1, 2 and 4. Consequently,
the BiTS database is limited to these three modes?!

3 Data coverage and description

3.1 Data coverage

BiTS contains bilateral services trade ows for up to 245 countries and geographic entities. The
data, reported in million US dollars, spans the period 1985-2023. It covers 12 broad service cat-
egories, nine of which are further divided into 26 subcategories, resulting in a total of 29 dis-
tinct service-sector categories, as listed in Appendix Table A.1. A “Data source” indicator is also
included to record the source of a particular bilateral trade- ow observation. Table 1 gives an
overview of all BiTS variables.

Data coverage in BiTS improves signi cantly over time. Figure 4 highlights changes in geo-
graphic coverage of the database between 1985 and 2023. In the early years, only a handful major
AEs (including the U.S., Germany and Japan) are covered. From the mid-1990s, all AEs are cov-
ered to some extent, while coverage of EMDESs begin to appear regularly. By 2010, the database
contains at least some bilateral trade data for over 200 countries and territories. Due to typical
reporting lags, coverage drops off somewhat in the nal two years, 2022 and 2023.

The inclusion of a country in the data does not generally imply that its entire matrix of bilateral
services-trade ows is available. Indeed, despite the attempts made to maximize coverage of
bilateral services trade in BiTS, the value of bilateral trade for most country pairs in any given year
is missing.'?> Among AEs, coverage of bilateral services trade is most comprehensive, with non-

11pata on Mode 3 services—those supplied through a commercial presence—are available from Foreign Af liates Statis-
tics (FATS) compiled by Eurostat. In principle, FATS and BiTS could be combined to offer a more comprehensive view
of bilateral services trade across all four modes.

12The discussion in the remainder of this section focuses on the availability of total bilateral services values (category
S), for which the share of missing values is signi cantly lower than for any individual services subcategory.



Table 1: Variables in BiTS

Note: Variables in BIiTS. In the breakdown of data sources "mixed" indicates values based on a combination of
exporter(origin)-reported and mirrored values, and/or a combination of different source datasets.

missing values for just under half of all possible bilateral trade ows from 2010 onwards (Figure

5: panel a). Between AEs and EMDEs, even post-2010 three quarters of all possible bilateral trade
ows are missing (Figure 5: panel b). Bilateral services trade values among EMDEs are almost
entirely missing (Figure 5: panel c) .

While the large number of missing bilateral trade values in BiTS may seem like a serious lim-
itation on the face of it, many of the values in question are likely to be either small or zero in
practice. To illustrate this, Figure 6 compares the value of countries' bilateral services exports
covered in BITS with the value of their multilateral services exports reported in the IMF's World
Economic Outlook (WEOQO) database. This gives a sense of the economic signi cance of the missing
bilateral ows. For the median country in BiTS, the value of multilateral services exports covered
hovers around 30 percent during the 1985-2000 period. It then rises to about 90 percent by 2010,
and remains at this level thereafter. The pattern is the same for total global services exports. This
con rms that, for most countries in BiTS, the value of missing bilateral services exports is small
towards the end of the period covered by the data. However, missing bilateral ows are a concern
in the earlier years, especially prior to 2000.

10



Figure 4: Number of countries and geographic entities in BiTS

Note: Number of countries and geographic entities for which at least some bilateral trade in total services (cat-
egory S) is covered by BiTS in a given year. AEs = Advanced Economies; EMDEs = Emerging and Developing
Economies; Other = non-country geographic entities (for simplicity referred to as “countries” in the text).

3.2 Data description

Figure 7 uses BITS data to visualize the structure of global services trade networks in 2019 (panel
b). It contrasts this with the patterns of bilateral trade in goods, drawn from the IMF's Direction

of Trade Statistics (DOTS; panel a). In each panel, economies that are more central to the trade
network are shown as larger nodes, and the thickness of the connecting lines re ects the intensity
of bilateral trade. 1* Colors indicate modularity groupings generated by the Louvain community
detection algorithm: countries in the same color cluster trade more intensively with each other
than would be expected by random chance.

In the goods trade network of Figure 7(a) larger economies—such as the U.S., China, Germany
and Japan—clearly represent the most important network nodes. Meanwhile, the modularity
clusters strongly re ect geography, with North America (blue), East and Southeast Asia (red), and
Europe (yellow) forming distinct trading blocks. This re ects the well-known forces of "gravity"
that shape the patterns of international trade, in which goods ows continue to play a dominant
role. Tinbergen (1962) rst documented that the variation in bilateral trade ows across country

13Note that the sizes of network nodes are comparable within each panel, but not across the two panels.

11



Figure 5: Share of missing and zero values in BITS

(a) AE-AE trade ows

(b) AE-EMDE trade ows

(c) EMDE-EMDE trade ows

Note: The number of country pairs described the maximum number of bilateral ows that could be observed in
any given year, given the BiTS country sample. The share of missing ows/zeroes captures the share of these for
which bilateral ows of total services (category S) are missing/zero in BiTS. AEs = Advanced Economies; EMDEs
= Emerging and Developing Economies.

12



Figure 6: Percent of countries' multilateral services exports covered

Note: Figure shows the percentage of multilateral services exports, taken from WEO, that is covered by the sum
of total bilateral services exports (category S) in BiTS, both for the median country and for the world as a whole.

pairs is well explained by an empirical model that uses economy size and geographic distance
as the main explanatory variables, and this nding remains central to the modern empirical and
theoretical literature on international trade (Head and Mayer, 2014; Costinot and Rodriguez-Clare,
2014).

By contrast, in the services trade network of Figure 7(b) gravity forces are less evident. While
some larger economies—such as the U.S. and Germany—are still central to the services trade net-
work, so are a number of smaller economies—such as the Netherlands and Ireland. Moreover,
in contrast with its outsized footprint in the goods trade network, China is only a minor node of
the services trade network. The role of geography is also less pronounced: one dominant cluster
(blue) includes advanced economies from both North American and Europe, while the other two
clusters contain a mix of smaller services traders from different regions.

One potential explanation is that overall services trade encompasses a variety of different eco-
nomic transactions, some of which may be less gravity-bound than others. The colorful lines in
Figure 8 illustrate the evolution in the share of overall services exports of major service categories,
based on BiTS data. Grey bars represent the percentage of overall bilateral services exports (cate-
gory S) in BiTS accounted for by the sum of bilateral exports across the major service subcategories.
The gure shows that transport and travel services used to account for the bulk of services ows.

13



Figure 7: The network of trade in goods and services

(a) Goods ows in 2019 (b) Services ows in 2019

Note: Bilateral goods trade data taken from the IMF Direction of Trade Statistics (DOTS). Bilateral services trade
data taken from BiTS. Charts drawn using the Louvain community detection algorithm. Size indicates the cen-
trality of an economy in the trade network. Thickness of connecting lines re ects the intensity of bilateral trade.
Color indicates membership of a trade cluster based on modularity, allowing for three distinct groupings.

Since these services categories re ect the physical movement of goods and people between coun-
tries, it is natural to think that they would share empirical regularities with the ows of goods.
However, the share of these categories in services trade has steadily declined over the last four
decades.

By contrast, modern service categories have grown rapidly. Other business services—including
activities such as R&D and management consulting—made up a negligible share in the late 1980s,
but have gradually risen to 25 percent by 2023. Financial and information services have also seen
signi cant increases in their shares since the early 2000s, respectively reaching 9 percent and 11
percent of global services trade by 2023. To the extent that these services are more "weightless”
than goods, transportation and travel, their growing importance could be causing the empirical
properties of services trade ows to deviate from the empirical properties of goods ows over
time. In Section 4.1, we explore this issue more formally, and provide some evidence consistent
with this explanation.
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Figure 8: Share of multilateral services exports covered in BiTS

Note: For each year, the gure shows the percentage of the value of total bilateral services exports in BiTS ac-
counted for by different subcategories (colorful lines) and the sum across these subcategories (grey bars).

4 Research applications

4.1 Gravity in services trade

In the rst of two research applications of the BiTS dataset, we show that economy size and ge-
ographic distance can explain a signi cant share of the variation in bilateral services trade ows
across country pairs. However, that share for services has declined over time and is substantially
lower than for goods in recent data. We document that declining power of "gravity forces" in ser-
vices trade in part re ects a declining distance elasticity of services trade. We further show that
most of the fall in the distance elasticity can be attributed to a structural shift in the composition
of services trade towards less distance-sensitive categories.

4.1.1 "Naive" Gravity in goods and services

The notion of a "gravity equation in international trade" refers to a model of bilateral interactions
in which size and distance enter multiplicatively, loosely analogous to Newton's law of universal
gravitation (Head and Mayer, 2014). The simplest manifestation of this is an empirical model of
the form:

Xod= expfa+ goln(Yo) + gqln(Yy) + bin(distyg)geoq, (1)
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where X,q is the dollar value of trade ows from origin country o to destination country din a
given year; Y, and Yy respectively represent measures of the market size of the origin and destina-
tion economy; dist,qis a measure of distance betweeno and d; and e,q is an error term. Empirical
speci cations of this type brought gravity modelling of trade ows to prominence due to their
ability to explain a large share of the variation in bilateral trade ows with few variables (Leamer
and Levinsohn, 1995). However, they have earned the moniker "naive gravity" because they lack
a foundation in formal theoretical models of international trade.

Figure 9: Role of market size and distance in services trade

Note: Bilateral services exports are taken from BiTS. Distance is the weighted average distance between the origin's and
destination's most populous cities. Origin GDP, destination GDP and distance are taken from the CEPII gravity database
(Conte et al, 2022). All data is for the year 2019

Figure 9 shows that a naive gravity equation such as (1) should be expected to have signi -
cant explanatory power for services trade. Using BiTS data for 2019, it documents that the log of
overall bilateral services exports is strongly positively correlated with the log geometric average
of origin and destination GDP, and strongly negatively correlated with the geographic distance
between them. However, we are interested in how this explanatory power compares between ser-
vices and goods. To this end, we estimate (1) for the year 2019 using BiTS for services and DOTS
data for goods. GDP is used to measure market size, and the weighted average kilometer distance
between the origin's and destination's most populous cities to measure distance, as provided by
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Table 2: Naive Gravity for Goods and Services

Note: Table shows output from estimating equation (1) for goods (column 1) and for services (column 2) using
data for the year 2019. Bilateral services exports are taken from BiTS. Bilateral goods exports are taken from
DOTS. Distance is the weighted average distance between the origin's and destination's most populous cities.
Origin GDP, destination GDP and distance are taken from the CEPII gravity database (Conte et al, 2022). Robust
standard errors in parentheses. *** p<0.01; ** p<0.05; * p<0.10.

the CEPII gravity database (Conte et al, 2022). We use Poisson Pseudo-Maximum Likelihood
(PPML) estimation, which allows us to incorporate zero-valued trade ows and to obtain consis-
tent parameter estimates in the presence of possible heteroskedasticity (Santos Silva and Tenreyro,
2006).

The full estimation outputs are reported in Table 2. We focus here on the R? of each of the two
regressions. TheR? for services is 0.49, which is high for such a simple regression with around
14,000 observations. Yet it is low relative to the R? for goods, which is 0.63. This suggests that
a naive gravity model explains bilateral services trade signi cantly less well than bilateral goods
trade in 2019. This nding is consistent with the observation in Section 3.2 that the services trade
network exhibits weaker "gravity" properties than the goods trade network.

Figure 10 highlights that this divergence is a relatively recent phenomenon. It reports the an-
nual R? from estimating equation (1) for both goods and services over the period 1985 to [2023].
Prior to 2007, the naive gravity t was broadly comparable across two sectors. There is some
downward trend in both—possibly due to increasing sample heterogeneity as data for more coun-
try pairs becomes available. However, since 2007, the goodsR? has been steady around 0.6, while
the t for services has continued declining despite a relatively stable number of observations. By
2023, the model explains only about 2/3 as much variation in services trade as it does for goods.
In the next subsection, we identify one culprit for the diminishing explanatory power of gravity
for services: the declining distance elasticity of services trade.
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Figure 10: Naive gravity t over time

Note: Lines show the R? from estimating equation (1) for goods (black dashed) and for services (blue solid) in each of
the years shown. Bars show the observations for the goods regressions (grey bars) and the services regressions (light
blue bars). Bilateral services exports are taken from BiTS. Bilateral goods exports are taken from DOTS. Distance is the
weighted average distance between the origin's and destination's most populous cities. Origin GDP, destination GDP
and distance are taken from the CEPII gravity database (Conte et al, 2022).

4.1.2 The diminishing distance elasticity of services trade

We now turn our attention to b, the elasticity of trade ows with respect to distance. As an im-
portant element of the gravity relationship, b has been the subject of extensive empirical studies—
generally using data on bilateral goods trade. These studies have obtained values in the general
vicinity of -1 (Head and Mayer, 2014), and a notable nding is its “puzzlingly” persistent over
time for goods despite major improvements in international transportation technologies (Anne-
Célia and Head, 2008).

To obtain estimates of b, we employ a less naive variant of equation (1):

Xod= exhW0+ Pgt bIn(distod)+ dxodghod, (2)

where W, and P 4 are exporter and importer xed effects; Xgq is a vector of country-pair-varying
control variables; and hyq is the error term. Equation (2) controls more extensively for country-
speci ¢ and bilateral trade drivers than equation (1). Speci cally, the inclusion of exporter and
importer xed effects controls for the so-called "multilateral resistance terms", identi ed in the-
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oretically microfounded gavity models (Anderson, 1979; Anderson and Van Wincoop, 2004). In
this sense, equation (2) approaches a structural gravity model.'#

We estimate equation (2) year by year with PPML, both for goods and services. In addition to
the xed effects, our control variables include standard controls from the CEPII gravity database:
dummy variables for common border, common of cial language, common legal origin, participa-
tion a regional trade agreement (RTA), and joint EU membership.

Figure 11: Estimated distance elasticities over time

Note: Markers show b from estimating equation (2) for goods (black) and for services (blue) for each of the years shown.
Vertical bars represent 90 percent con dence intervals. Bilateral services exports are taken from BiTS. Bilateral goods
exports are taken from DOTS. Distance is the weighted average distance between the origin's and destination's most
populous cities. Regressions control for importer and exporter xed effects, as well as contiguity, common language,
common legal origin, RTAs and EU membership, all taken from the CEPII gravity database (Conte et al, 2022).

Figure 11 plots the estimated distance elasticities for goods and services trade from 2000 on-
ward—a period when BiTS provides its broadest country coverage (see Section 3.1) and when
the ts of the naive gravity equations for goods and services appear to diverge. The distance
elasticity we obtain for goods is generally around -0.6, implying that a one percent increase in
distance between major cities of the origin and destination reduces the value of their goods ows

14Recent work has shown that a structural estimation of gravity models should include the full matrix of bilateral
expenditure ows—including domestic (origin-to-origin) trade ows (Fally, 2015; Yotov, 2022). Here, we do not include
domestic trade ows. Doing so would require us to compile data on services gross output compatible with BPM6
services categories for all countries and years in our sample. This exceeds the scope of our project.
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by about 0.6 percent. This is within the ballpark of typical estimates. ° In line with the “distance
puzzle”, there is no statistically signi cant time trend evident from these estimates. By contrast,
the distance elasticity for services appears to be shrinking over time. The average estimate for
the 2000-04 period was -0.62, suggesting that services trade responded somewhat more strongly
to distance during that period than goods trade. By the 2020-23 period, the average estimate had
declined to -0.50, a considerably smaller effect than in the early 2000s—and smaller in magnitude
than the corresponding average estimate for goods. The decline in the services distance elasticity
also aligns with the divergence of the goods and services gravity tin Figure 10.

There are broadly two reasons why the distance elasticity for services could have declined
over time. One is that technological changes—such as the rise of digital platforms, cloud comput-
ing, and remote delivery—may have made it easier to supply services between remote locations.
The second is that the composition of services trade ows has changed, as discussed in Section
3.2. If the rising services trade categories are less distance-sensitive than the traditionally traded
categories, this may have reduced the overall distance elasticity of services.

Appendix Table B.1 supports this compositional explanation by reporting category-speci c
distance elasticities for selected years, estimated using equation (2). The table shows sizable and
persistent differences across service categories. Speci cally, transport and travel services (SC and
SD), whose shares of services trade have been declining, are characterized by relatively strong
distance elasticities (-0.54 and -0.73 on average, respectively). Financial, information and other
business services (SG, Sl and SJ), whose shares have been rising, are characterized by relatively
weak distance elasticities, averaging -0.50, -0.37 and -0.35, respectively.

Our estimation approach allows us to explore the link between the aggregate and category-
level estimates of the services distance elasticity more formally. Breinlich et al.(2024) show that
when (i) gravity models are estimated with PPML, and (ii) regressors do not vary across differ-
ent levels of aggregation, the parameter estimates obtained from aggregate trade data should be
approximately equal to the weighted average of the estimates obtained with more disaggregated
data, with the weights equal to the share of disaggregated categories in the aggregate value of
trade.

Figure 12 veri es that this is the case in our setting. All bars show the distance elasticity
of aggregate services trade, averaged by period. The dark blue bars obtain this elasticity from
estimating equation (2) using aggregate bilateral services ows. The light blue bars with solid
border obtain it from estimating equation (2) at the two-letter category level, then aggregating
using categories' shares in aggregate bilateral services ows. As the gure shows, the two bars
are of approximately equal magnitude in each period—and both capture the declining trend in
services' sensitivity to distance.

To assess the role of composition, the gure also include a third set of bars (light blue with

15Head and Mayer (2014) document that the average estimated distance elasticity from across 159 papers using
structural gravity is —1.1 with a standard deviation of 0.41. Therefore, our estimates are on the low side of the typical
range, but within on standard deviation of the average.
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Figure 12: Services trade composition and the distance elasticity

Note: Bars show the distance elasticity of aggregate services trade, averaged by period. The estimates represented by
the rst set of bars (dark blue) are obtained from estimating equation (2) for aggregate bilateral services ows. The
estimates represented by the second set of bars (light blue bar with solid border) are obtained from estimating equation
(2) at the two-letter category level, than aggregating using categories' shares in aggregate services trade. The estimates
represented by the third set of bars (lighter blue with dashed border) are obtained the same way, but using 2000-04 shares
as aggregation weights.

dashed border), which are computed like the second set but holding the category weights xed at
their 2000-04 levels. This counterfactual exercise shows that if the composition of services trade
had remained unchanged, the decline in the aggregate distance elasticity would have been mod-
est. It suggests that the observed declining services distance elasticity, and by extension the weak-
ening of gravity forces in services trade, is primarily the result of the increasing prominence in
global trade of less distance-sensitive service categories.

4.2 Geoeconomic fragmentation in services?

The IMF has coined the term "geoeconomic fragmentation” to describe a geostrategically driven
reversal of cross-border economic integration (Aiyar et al, 2023). There is mounting evidence
that such geoeconomic fragmentation is underway. Historical evidence has long suggested that
the patterns of trade in goods are sensitive to bilateral geopolitical relationships (Pollins 1989a,b;
Keshk et al.2004; Martin et al. 2008). Correspondingly, recent studies have found that countries'
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goods imports and exports have begun to shift towards more aligned trading partners amid resur-
gent geopolitical tensions (Bosone and Stamato 2024; Gopinathet al.2024). A similar trend is evi-
dent in the cross-border ows of capital (Aiyar et al.2024; Catalanet al.2024). However, so far little
is known about the in uence geopolitics exerts on the patterns of trade in services. Our second
research application addresses this knowledge gap with a rst set of stylized facts.

4.2.1 Fragmentation in goods versus fragmentation in services

As a rst step, we once again take data on total bilateral goods trade from DOTS and data on total
bilateral services trade from BiTS. For each, we use PPML to estimate a panel regression of the
form:

Xodt= expfWot+ P gi + Dog+ gtIn(geqar) + dXodt9Xodt (3)

where Wqt, P 4t and Dyq respectively represent the full set of exporter-time, importer-time and
exporter-importer xed effects; geqq: is a time-varying measure of geopolitical distance between
exporter and importer; Xgqt is a vector of control variables; and Xqq: is the error term.

Equation (3) represents the many-period analogue of equation (2), and it has been used widely
to study over-time changes in bilateral trade patterns. In addition to controlling for multilateral
resistances by means of the exporter-time and importer-time xed effects, it controls for any time-
invariant trade drivers (such as distance) by means of the importer-exporter xed effects. Hence,
we only include country-pair-time-varying controls in ~ Xyq-—speci cally, dummy variables that
capture whether o and d are party to the same trade agreement or both EU member countries in
period t. We restrict our sample to 76 major economies, both because these economies have a more
complete matrix of available bilateral trade ows and because they account for the bulk of global
trade.’® We also average bilateral trade- ow data within three-year intervals in the 2004-2023
period (so t represents one such three-year interval).l’

We measure geopolitical distance gegq; using the ideal point distance between countries based
on their votes in the United Nations General Assembly—a measure of foreign policy disagreement
originating in the international relations literature (Bailey etal, 2017). Foreign policy disagreement
is expected to have a negative effect on bilateral trade ows, and we allow for this effect to vary
between three-year periods. Given the use of importer-exporter xed effects, g is identi ed from
within-country-pair, over-time changes in ideal point distance. If g is roughly constant across t,
and g;<0, it tells us that increasesn geopolitical distance are associated with declinesn bilateral
trade. If g¢ is decreasing with t, it tells us that increase#n geopolitical distance are associated with

16The 76 economies are the same as those covered by the OECD Inter-Country Input Output Database (OECD, 2023).

1"We average trade- ow data within three-year intervals to maximize the number of observations and to ensure our
estimates do not re ect uctuations in trade ows at business-cycle frequencies. The last two years in our analysis—
2022 and 2023-are averaged as the only two-year interval. None of our results would be materially different if we used
annual ows instead.
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stronger declines over timé

Figure 13 displays the main object of interest derived from our estimations—the time varying
coef cient on geopolitical distance, both from the goods-trade regression (left-hand panel) and
the services-trade regression (right-hand panel). The round markers represent the estimated coef-
cients, normalized by the standard deviation of ideal-point distances in the 2019-21 period, with
the vertical lines depicting the 95 percent con dence intervals. The full regressions results can be
found in Appendix Table C.1.

Figure 13: Trade effect of standard deviation increase in geopolitical distance, goods vs. services

Note: Markers show d; from estimating equation (3) for goods (left-hand panel) and for services (right-hand
panel) for each of the time periods shown. Vertical bars represent 95 percent con dence intervals. Bilateral goods
exports are taken from DOTS. Bilateral services exports are taken from BiTS. Geopolitical distance is measured
as the ideal point distance between countries estimated from UN General Assembly votes (Bailey et al, 2017).
Regressions include importer-time, exporter-time and exporter-importer xed effects, and control for RTAs/FTAs
and EU membership. RTA/FTA dummies are taken from the CEPII gravity database (Conte et al, 2022). Full
regressions results can be found in Appendix Table C.1.

The left-hand panel of Figure 13 replicates a nding previously documented in Bosone and
Stamato (2024). Prior to 2016, there was weak evidence that foreign policy disagreement acted
as a barrier to goods trade. During this period, a one standard deviation increase in ideal point
distance was associated with about a 2.5 percent decline in bilateral goods trade. Moreover, this
association was at most borderline statistically signi cant. However, since 2016, the effect has
guadrupled in strength and become unambiguously statistically signi cant. It is consistent with
other recent research highlighting that the in uence of geopolitics on the patterns of goods trade
has intensi ed.

By contrast, the right-hand panel in Figure 1 does not display a similar trend for services trade.

180ur estimation approach replicates the one pursued in Bosone and Stamato (2024) for goods only and, as we show
below, we obtain broadly similar ndings for goods.
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Instead it suggests that the in uence of foreign policy disagreement on services trade remains
much as it was for goods trade before 2016: a quantitatively weak negative association with lim-
ited statistical signi cance. This provides some cause for optimism. At least so far, there is no
clear evidence that international services trade is fragmenting along geopolitical ssures.

4.2.2 The role of geopolitical distance in traditional versus modern services

Next we estimate (3) by service category. We focus on the main traded service categories, and
impose g; = g for all t. As discussed in Section 3.2, services span a broad range of economic
activities. Our purpose here is to investigate whether cross-border exchange in some of these
activities is more sensitive to geopolitics than in others.

Figure 14 displays the coef cient of interest for the six most important service categories that
have dependably accounted for 90 percent of the value of international services trade since 1995.
The full regressions results can be found in Appendix Table C.2. The gure distinguishes be-
tween two main types of services: "traditional services" encompassing transportation and travel,
and "modern services" including all other service categories. *° It documents that the effect of for-
eign policy disagreement on trade is markedly different across service categories. There is little
evidence that ideal point distance reduces bilateral exports of traditional transport and travel ser-
vices. However, foreign policy disagreement appears to be a more powerful barrier to trade in
modern services.

Intellectual property and telecommunications services stand out with strong and statistically
signi cant negative effects of foreign policy disagreement on bilateral trade. This is not surpris-
ing. The category "(charges for) intellectual property” (SH) covers the return countries earn from
permitting the reproduction, redistribution and use of their intellectual property—including in-
dustrial processes and designs, and software. The category "telecommunications” (Sl) covers the
supply of telecommunications, computer and information services. Both therefore comprise some
sharing of knowledge and technologies that are either business sensitive or security critical. Their
supply to geopolitically distant trade partners may be directly limited by governments, or may be
deemed too risky by private rms. Overall, the nding that modern services trade appears to be
more sensitive to foreign policy alignments mirrors similar evidence from goods trade, showing
that foreign policy disagreement primarily acts as a barrier to trade in high-tech manufacturing
(Hakobyan et al, 2023).

As shown in Figure 8, modern services have been the most dynamic component of global
services trade for some time. The four modern services categories for which provide estimates
here made up just over 20 percent of the value of cross-border services ows in 1995. By 2023,
that share had risen to 58 percent. Our ndings inject a note of pessimism about the prospects for

1%We borrow this nomenclature from Baldwin et al. (2024), who use "modern services" to refer to all commercial
services other than maintenance/repair, transport and travel services (equivalent to the grouping of "Other commercial
services" in WTO services trade statistics.)

24



Figure 14: Trade effect of standard deviation increase in geopolitical distance, services categories

Note: Markers show gt = § from estimating equation (3) for the service categories shown during 2004-2023, cre-
ating three-year periods as described in Section 4.2.1. Bilateral services exports are taken from BiTS. Geopolitical
distance is measured as the ideal point distance between countries estimated from UN General Assembly votes
(Bailey et al, 2017). Regressions include importer-time, exporter-time and exporter-importer xed effects, and con-
trol for RTAs/FTAs and EU membership. RTA/FTA dummies are taken from the CEPII gravity database (Conte

et al, 2022). Full regressions results can be found in Appendix Table C.2.

modern services trade growth going forward. While technology may be removing old brakes on
such growth, growing geopolitical divisions could slam on a new set of brakes.

5 Summary and conclusions

This paper introduces the Bilateral Trade in Services (BiTS) database. BiTS compiles of cially re-
ported bilateral trade values for overall services trade and different service subcategories from a
range of available data sources. It reconciles these and harmonizes them under a single BPM6
standard. The resulting database covers bilateral services trade across 12 broad categories, 9 of
which are further disaggregated into 26 distinct subcategories, for up to 245 countries and geo-
graphic entities. For a subset of economies and service categories, trade coverage extends back to
1985. It is designed to facilitate empirical research on bilateral services trade that requires broad
country coverage, broad time coverage or both.

We provide two illustrative research applications that make use of BiTS coverage. The rst
documents that the explanatory power of gravity for services trade used to be comparable to that
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for goods, but has fallen over time and is how materially lower. We show that this primarily
re ects a shift in the composition of traded services towards service categories—such as nancial
and information services—that are less distance-sensitive. The second research application nds
that overall services trade does not (yet) re ect a growing role of geopolitics in international trade.
However, some modern services appear to be especially sensitive to trading partners geopolitical
alignments. Both these applications highlight that we should not expect services trade to exhibit
the same empirical regularities that have been established by an extensive literature studying
bilateral trade in goods.

Given recent improvements in information and communications technologies, and the remain-
ing scope for the expansion of cross-border services trade, services trade liberalization presents a
clear opportunity to promote economic growth and development. However, formulating policies
that realize the remaining gains from services trade requires a fuller understanding of the nature
of the frictions that currently inhibit it. BiTS provides a new resource for this type of analysis.
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Appendix

A BPMG6 services categories and BPM5-BPM6 concordance

Table A.1: BPM6 services categories in BiTS
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