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Bottom Line Up Front

In the twenty-first century, the role of data in the global economy has grown at an unprecedented pace. However,
despite data fuelling many recent technological advances, its regulation has mostly mimicked traditional trade

rules (which rely heavily on the accurate measurement of the physical flow of goods) while lacking effective tools to
implement those rules. Nevertheless, some initiatives have emerged to collect data and identify proxies, informing
more rigorous potential measurement avenues, such as collaboration with internet service providers or the expansion
of existing trade statistical frameworks for the data era. Domestically, the case of Chinese data markets highlights a
potential smaller-scale solution for measuring and regulating trade in data.

Key Points

« The creation of the modern trade environment is the result of more than a century of work. Trade in data only partially
benefits from this work, and initiatives must continue to allow for this transition from a goods-based system to an intangible
commercial environment.

« Current reporting and analysis of the trade in data relies heavily on proxy variables and antiquated data sources. Reliability
and accuracy vary greatly for each country, and statistics are almost non-existent for the Global South.

« Data marketplaces mirror many characteristics of exchanges. As shown by China, government-proximate or closely
regulated marketplaces appear to provide a solid avenue for facilitating trade in data while achieving policy goals.

Recommendations

« Develop an international data measurement scheme: Establish an international standard for measuring data flows
and data industries, akin to the existing Harmonized System (HS) and the extended balance of payments services
(EBOPS) classification systems. This standard should disaggregate trade of data into industries and uses, provide
metrics for both quantity (bytes) and value (dollars), and mandate reporting of cross-border transactions — even if the
data itself does not cross borders.

« Approach data as a neo-financial product: Recognize the similarity between the trade of data and the trade of
financial instruments, and establish data marketplace authorities to do the following:

- Build public regulatory capacity incrementally: Control and regulate the exchange of data — particularly
across international borders — by designing consumer safeguards, developing lists of allowed and prohibited
instruments, and building government capacity for audits.

- Ensure appropriate burden sharing: Develop reporting standards, akin to financial regulatory fillings, that
require transparent disclosure on the scale of exchanges and source of data.

For full versions of DPH working papers, please visit cigionline.org/digital-policy-hub/working-papers/.
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Introduction

In the twenty-first century, the role of data in the global economy has grown at an
unprecedented pace due to the rise of the digital economy (Organisation for Economic
Co-operation and Development [OECD] 2022). However, despite fuelling many recent
technological advances, regulation has mostly mimicked traditional trade rules (which
rely heavily on the accurate measurement of the physical flow of goods) while lacking
effective measurement tools to implement those rules (Blais-Savoie 2026). This lacuna
restrains the ability of states to implement and evaluate the enforcement of their

own policies. Thus, this working paper will draw a parallel between this moment and
twentieth-century initiatives to first develop international trade standards, then explore
current approaches that utilize existing data sources to measure the data economy,
underlining the scale and the growing prominence of this challenge. It will then suggest
a path forward inspired by historical successes in traditional trade and contemporary
achievements in utilizing centralized data markets, akin to financial exchanges.

Before tackling the policy section of this working paper, it is imperative to specify its
scope. The world of data is expansive, spanning from a car’s mileage history to military
reconnaissance drone video. To present high-level trade policy recommendations, this
working paper purposefully narrows this scope by treating all data subjects as generally
fungible, and by examining privacy-sensitive data concerns.* It focuses on data with a
clear commercial purpose, akin to the definition of intangible assets in the International
Accounting Standard 38.

History of Trade Measures

Before proposing a new paradigm for trade measurement, it is imperative to understand
the trajectory that led to the current trade measurement framework. It allows for the
establishment of a common foundation of both understanding and purpose, as well as
the contextualization of the tremendous amount of work required to develop a global
measurement framework.

Coordinated calls for the creation of an international trade measurement system started
as early as the second half of the nineteenth century, during a series of commercial and
statistical conferences held throughout Europe. However, notably due to the complexity
of agreeing on the numerous standards in existence as well as the parallel creation of
“minimum lists”* and conversion tables (Friedenberg 1968), it took until 1937 for a draft
proposal to be distributed by the then League of Nations and until 1959 for the “Brussels
Tariff Nomenclature” to come into force. This first nomenclature only included codes

for classifying goods, not services or standardized measurements of those goods; these
were only formalized as part of the 1988 HS (World Customs Organization 2018). The

1 See e.g. Regulation (EU) 2016/679 of the European Parliament and of the Council of 27 April 2016 on the protection of
natural persons with regard to the processing of personal data and on the free movement of such data, and repealing
Directive 95/46/EC (General Data Protection Regulation), OJ, L 119/1, art 9.

2 See www.ifrs.org/issued-standards/list-of-standards/ias-38-intangible-assets/.

3 The “minimum lists” refer to the minimum level of precision that countries would be asked to report for trade statistics
comparability (Committee of Statistical Experts 1938, appendix).
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creation of this system was necessary to allow for the collection of statistics, but it also
facilitated the negotiation of trade agreements, the control of dangerous products and
the implementation of rules of origin (ibid.). Since the creation of these measures, the
value of global trade has grown more than 400-fold,* more than twice the growth of

the previous 200 years (Dedinger and Girard 2017). To note, this period also coincided
with the establishment of the modern international liberal order through the creation of
major international finance organizations, such as the World Bank and the International
Monetary Fund, as well as open trade policies facilitated by the General Agreement on
Tariffs and Trade and the WTO. Which of these two is most responsible for this growth
matters little in this case — their success was interlinked and neither exist for data.
Underlining this interlinking and dichotomy is key as, for comparison, the value of
trade in data-driven services is estimated to have grown by more than 6,000-fold in the
last 25 years (World Bank 2021, 238). Therefore, the growth of the data economy is the
consequence of a completely different context: one with little governance and limited
measurements. In this case, the lack of rules — rather than the removal of previously
existing rules — allowed for uncontrolled growth. However, as was learned throughout
the late twentieth century’s rapid growth of global trade, some barriers are necessary to
ensure safety and stability (for example, regarding radioactive materials® or drugs®). Most
explicit to the contrasting context, this growth figure comes from estimates drawn from
proxy variables, making it practically impossible to discriminate accurately between
types of digital trade. The current measurement paradigm relies on existing categories
for traditional trade and services as well as catchall “other” classifications. It makes
policy enforcement of digital trade impractical — at best — and of trade in data nearly
impossible. Governments presently have very limited ability to assess the type of data
crossing their borders, its source or its destination. This makes targeted trade controls
unimplementable, international negotiations approximate and regulatory design
presumptuous.

Emerging Challenges for
Measuring Trade in Data

The problem of accurately measuring international trade in data is further complicated
by data’s ineffable value and geographically agnostic commercial use. On the first
point, the actual value of data depends on a myriad of extrinsic and unrelated factors
that cannot be determined by the seller and depend on the buyer. For example, a buyer
might have access to other data sets that can be linked to amplify any particular data
point’s value. On the second point, data can be used by a company located in one
country without the original data set ever moving. For example, a Canadian company
might procure a storage server in Europe, purchase a data set from Asia and then sell
areport in South America. The data never entered Canada or South America — it only
travelled from Asia to Europe — but its output clearly landed in South America, with the
value being captured in Canada.

4 See www.wto.org/english/res_e/statis_e/trade_evolution_e/evolution_trade_wto_e.htm.
5 See www.iaea.org/about/overview/history.

6 See www.unodc.org/unodc/en/about-unodc/index.html.
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Valuing Data

Data does not need to cross borders to be used internationally, and the majority of

its value is not inherent to itself but rather comes from its relationship to other data.
This is because the commercial value of data is generally “inference”: the creation of a
secondary, transformed product that retains no — or very little — trace of the original
resource (traceability is judicially contentious; see Reuters 2025). This challenge also
greatly complicates the implementation of modern economic policies such as value-
added taxes and, more importantly, supply-chain monitoring. Some economic literature
has explored this pricing challenge and acknowledged its unique nature (Mohan,
Bharathy and Jalan 2026; Lyu et al. 2025). More specifically, in a literature review,

Jiayao Zhang et al. (2024, section 7) identified “arbitrage freeness” — the ability to infer
additional data from a data set — as the most commonly used variable for modelling
data prices. Alternatively, Jun Hao et al. (2025) identified metadata and other “alternative
data” as important variables for accurately pricing data sets. This research supports

the hypothesis that much of a data set’s commercial value is not intrinsic to the data
points. Furthermore, while less quantitative, the literature on privacy — emerging out
of the 2001 USA PATRIOT Act (also known as the Uniting and Strengthening America by
Providing Appropriate Tools Required to Intercept and Obstruct Terrorism Act)” and the
infamous “Taste, Ties, and Time” data set® — has extensively studied the risks associated
with inference (King and Forder 2016; Paterson and McDonagh 2018; Dempsey and

Flint 2004; du Pin Calmon and Fawaz 2012). Notably, Alicia Solow-Niederman (2022)
recently proposed that the advent of machine learning has evolved the data economy
into an “inference economy.” This is because the “generative” in “generative artificial
intelligence” (AI) represents the epitome of inference: a general-purpose model is
trained on a data set and then used to create wholly different data. In such cases, the
existence of the data itself is of governance interest, not its use, content or meaning. This
underlines the policy importance of measuring trade in data beyond mere commercial
interests.

The State of Trade in Data
Monitoring

High-profile scandals in the last decade — for example, Cambridge Analytica or, more
recently, Palantir’s collaboration with US Immigration and Customs Enforcement

(The Guardian 2018; Funk 2019) — have mobilized public opinion, but the lack of a
comprehensive understanding of the scale of the data economy has greatly restrained
government’s ability to implement sustainable solutions. These challenges are only
amplified by the emergence of generative Al that both requires unprecedented
quantities of data (Villalobos et al. 2022; Sevilla et al. 2024) and introduces new avenues
for data collection (Gomez Ortega et al. 2025; Alzamil et al. 2025; King et al. 2025).
Generative AI has also highlighted the importance of inference for monetizing data:

7 The USA PATRIOT Act, enacted after September 11, was one of the first to expand government’s use of data on its own
citizens for national security purposes. The 2001 attacks also, more generally, led to a greater use of data in intelligence,
as revealed in the 2010s by Edward Snowden (Gellman 2013).

8 A high-profile study developed a supposedly anonymous “Taste, Ties, and Time” data set of students and jobs outcomes
that was fully “de-anonymized” by an independent researcher within days of its publication. The data collected was
publicly available, but consent for collection was not obtained, raising concerns over privacy (Lewis et al. 2008;

Zimmer 2008; Parry 2011).
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As with traditional goods, the bulk of the value lies not in the resource (for example,
ore, data) but in the transformed product (for example, semiconductors, large language
models).

“Measuring” Data

Data can be measured from two angles: value (in dollars) and size (in bytes). At a high
level, these two measures provide different policy-making evidence: the first informs
economic and tax policy — by measuring economic contributions; the second informs
privacy policy and infrastructure needs — by underlining the scale of information
collection. There is inevitably some overlap: More valuable data could signal more
comprehensive private profiles, while very large data sets could indicate greater levels of
market capture. Understanding these distinct measurements is key to understanding the
data economy and, in turn, designing informed policy.

Broadband Data

The International Telecommunication Union (ITU) maintains an extensive database of
broadband statistics. These have been used to estimate the scale of flows but lack any
information on the value or purpose of these flows (OECD 2022). Figure 1 shows
international bandwidth usage (the amount of data crossing borders), underlining an
increasingly exponential growth in the last few years, likely fuelled by the emergence of
general-purpose Al (Villalobos et al. 2022; Sevilla et al. 2024). This approach benefits from
the already extensive relationship between governments and “tier 1” internet service
providers (Winther 2006). These companies already have some capacity to collect some
disaggregated measures of the type of data flowing through their networks, but concerns
over privacy have historically restrained these initiatives (Ohm 2009).

Figure 1: International Bandwidth Usage (World, 2000-2023)
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Source: Author, with data from ITU DataHub (https://datahub.itu.int/data/?i=242).

Note: Missing data estimated through regression; 14 countries with less than five years of data omitted, accounting for less than
0.1 percent of yearly bandwidth.
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Nevertheless, for better or for worse, expectations of privacy have changed since the
earlier days of the internet; this avenue might hold potential for trade monitoring,
especially if safeguards are put in place to, for example, restrict the collection of data
originating from non-commercial IP addresses (for example, households).

Trade in Services and Value
Added

The OECD has been actively working to price international data transfers, identifying
“value-added trade” as a useful proxy and EBOPS classification code 9.3.2 (other
information services) as mostly representing the value of reported commercial data
transfers (OECD 2022). However, due to its reliance on proxies and border declarations,
this approach provides only a partial portrait: The HS code likely overestimates the value
of reported cross-border data transfers due to its representation of all uncategorized
assets, while both indicators fail to account for international transactions where data
remains geographically static. Nevertheless, these metrics allow for an overview of the
scale of the industry and its rapid growth.

Figure 2 showcases a perfect example of the impact of poor monitoring of international
trade in data. The WTO, the OECD and the United Nations all host databases of trade
data, none of which provide comprehensive, code-level global data. Even for countries
with data, accuracy is mixed. The European Union has been at the forefront of this
policy space, heavily funding research and spearheading measurement efforts (notably
through the Digital Decade Policy Programme 2030°). The United States has been less
interested in this area of research and, thus, despite other metrics suggesting it accounts
for a much greater segment of the data economy, its contribution is underreported in
trade statistics. This lack of information has major implications for the country’s ability
to regulate its data flows: Despite the American government, particularly the Trump
administration, having actively raised concerns over critical data flowing to China, few
policy actions have taken place (Harrell 2025).

9 Decision (EU) 2022/2481 of the European Parliament and of the Council of 14 December 2022 Establishing the Digital
Decade Policy Programme 2030, OJ, L 323, online: <http://data.europa.eu/eli/dec/2022/2481/oj>.
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Figure 2: Proxies for Measuring Trade in Data (World, European Union and United States, 2010-2024)
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Source: Author, with data from OECD Data Explorer (international trade in services, https://data-explorer.oecd.org/s/473; trade in
value added, https://data-explorer.oecd.org/s/474).

Data Markets

Finally, a — so far untapped by governments — source of statistics on the data economy

is data marketplaces. The Western market is relatively concentrated: The major
platforms hold a very large share of the market, allowing a relatively small sample to
provide a solid overview of the overall scale (Azcoitia, Iordanou and Laoutaris 2021,
Table 1). However, these data marketplaces remain relatively niche. While reviews

on the role of Western exchanges remain limited, in China, where the space is likely
much more developed due to the central role given to markets by the government, it
has been estimated that they only account for five percent of the country’s total data
commerce (China Academy of Information and Communications Technology 2024). As
for providing measurement estimates, this approach currently has two principal flaws:
Data can be present on multiple platforms, inflating the total value measured; and it
does not account for direct transactions between businesses or internal transactions
within conglomerates or multinational corporations. Compounding the measurement
challenge, private data marketplaces make extensive use of cryptocurrencies to
facilitate transactions and generally appear to favour decentralized data storage
infrastructure, in which the data is either never stored on the marketplaces’ servers or

is heavily fragmented — possibly across borders (Azcoitia and Laoutaris 2022). However,

these challenges are all but solved by the establishment of government-regulated
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marketplaces. This approach has been used by China and mirrors the current approach
of Western governments in regulating exchanges. Indeed, data markets simultaneously
act as commodity exchanges and retailers: They sell the primary input to be transformed,
as well as the refined commodity (Arthur 2013; The Economist 2017; Medhora 2018).

However, by operating in a new market and navigating these two roles, the data
exchange industry has evaded regulation. Traditional exchanges, such as stock and
commodity markets, already have regulatory authorities tasked with minimizing fraud
and protecting investors® (Goshen and Parchomovsky 2006), as well as precise reporting
requirements that could easily be extended to data markets" (Canadian Securities
Administrators 2016; U.S. Securities and Exchange Commission 2021). Similarly, rules

for e-commerce,? although more novel, are starting to take shape to ensure accurate
taxation and protection of consumers (Anggadol 2023). The challenges faced by financial
regulators — speed and financial capacity — make them a perfect parallel. Despite
some criticism, particularly in the wake of the 2008 global financial crisis (Guynn 2010;
Bernanke 2009), these agencies have managed to follow the rapid advancements in the
world of finance: from algorithmic trading to ever more innovative securities, as well

as crypto and alternative currencies. They have also managed to regulate despite the
immense financial capacity gap between themselves and the regulated industry. These
strengths come from their independence from politics, certainly, but also from their
ability to coalesce domain expertise and their emphasis on self-reporting guidelines,
moving much of the implementation burden to the private sector.

Looking at the Chinese approach, in 2022, as part of the “Twenty Data Measures (£
—+2§),” the country inaugurated a state-run data marketplace ecosystem (Guo 2026).
These markets are managed by arms-length, state-owned enterprises and regulated

by a central market authority. In creating this system, China had two clear and explicit
goals: increasing governance of exchanges and enhancing the availability of data,
particularly government data, for smaller companies and researchers (He and Arcesati
2024; The State Council 2022). Through this system, despite slow uptake, China has
managed to grow its data market transactions by almost 50 percent annually (Shanghai
Data Exchange 2024) while reforming data privacy and encryption standards. This
case exemplifies the route proposed in this working paper for regulating the trade of
data while working within the existing private infrastructure. By mirroring an existing
regulatory framework, it could minimize pushback and simplify design.

10 See www.cftc.gov/IndustryOversight/MarketSurveillance/CFTCMarketSurveillanceProgram/index.htm;
www.sec.gov/about/mission.

11 Ibid.

12 See www.canada.ca/en/revenue-agency/services/tax/businesses/topics/e-commerce/e-commerce.html.
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Conclusion

In sum, despite rapid growth and increasingly frequent scandals, the international
sale of data remains a poorly measured sector with limited policy. Some attempts have
been made by international organizations to collect data and identify proxies of the
sector, providing some valuable avenues for future measurement, such as increased
collaboration with internet service providers or the expansion of the existing trade
statistical frameworks for the digital era. Finally, the case of Chinese data markets
highlights a potential smaller-scale, domestic solution to regulating trade in data.

Recommendations

» Develop an international data measurement scheme: Establish an international
standard for measuring data flows and data industries, akin to the existing HS and
EBOPS systems. This standard should disaggregate trade of data into industries and
uses; provide metrics for both quantity (bytes) and value (dollars); and mandate
reporting of cross-border transactions, even if the data itself does not cross borders.

« Approach data as a neo-financial product: Recognize the similarity between the
trade of data and the trade of financial instruments, and establish data marketplace
authorities to do the following:

- Build public regulatory capacity incrementally: Control and regulate the
exchange of data — particularly across international borders — by designing
consumer safeguards, developing lists of allowed and prohibited instruments, and
building government capacity for audits.

- Ensure appropriate burden sharing: Develop reporting standards, akin to
financial regulatory fillings, that require transparent reporting on the scale of

exchanges and the source of data.
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