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1. Introduction

We live in an increasingly digital world. The Internet and digitalization are fun-
damentally changing the way people, firms and governments interact, both within
and across national borders. Though definitions vary and data is incomplete,
economists concur that digital trade has revolutionized the global economy and
will continue to do so for the foreseeable future. In 2018, digitally deliverable ser-
vices comprised 50 percent of overall global services exports, and estimates place
the digital share of global GDP between five and 16 percent (UNCTAD, 2019).
The consequences and opportunities posed by the rapid expansion of digital com-
merce are felt by individual consumers, by small firms as well as large ones, and
by economic superpowers as well as emerging and developing economies (see, e.g.,
Castro and McQuinn, 2015).
In this paper I consider the implications of digital trade for the design of

the World Trade Organization (WTO), an institution whose main features were
negotiated and implemented while the Internet was still in its infancy.1 Does the
importance of digital trade today imply that the approach taken by the WTO to
global trade rules is fundamentally out of date?
Certainly digital trade has made possible new forms of trade protection. The

US International Trade Commission (USITC, 2014) offers a partial inventory:

Localization requirements, market access limits, data privacy and protec-
tion requirements, intellectual property rights infringement, uncertain le-
gal liability rules, censorship, and customs measures in other countries all
present obstacles to international digital trade. (p 14)

And in light of these novel forms of trade protection and the ubiquitous nature of
digitalization in the global economy, a recent OECD Trade Policy paper argues
that countries need to take a more “holistic”approach to market openness as a
result of the rise of digital trade, stating:2

Today, a simple digital trade transaction rests on a series of trade-related
factors that enable or support the transaction. For instance, the ability to

1This is not to say that WTO members have only recently become aware of the disruptive
potential of the Internet for global trade rules. Soon after the WTO’s creation in 1995, the
member governments agreed to convene a “Work Programme on Electronic Commerce”(WTO
1998), and an initial study of electronic commerce and the role of the WTO was issued in 1998
(Bacchetta, et al, 1998). See WTO (2018) for an updated WTO report on digital trade.

2This argument is made widely. See, for example, Ahmed (2019) and Ciuriak (2019).
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order an e-book depends on access to a retailer’s website. This in turn
depends on the regulatory environment which determines the conditions
under which the retailer can establish the webpage as well as on the cost for
the consumer of accessing the Internet —a cost which, in turn, is affected by
the regulatory environment in the telecommunications sector. The purchase
of the e-book will also be affected by other factors, such as the ability to
pay electronically and the tariff and non-tariff barriers faced by the physical
device used to read the e-book.

A barrier on one of these linked transactions will affect the need or
the ability to undertake the other transactions. This means that market
openness needs to be approached more holistically, taking into consider-
ation the full range of measures that affect the ability to undertake any
particular transaction. For instance, Internet access may be a necessary
but not suffi cient condition for digitally enabled trade in goods to flourish.
If logistics services in the receiving (or delivering) country are costly due to
service trade restrictions, or if goods are held up at the border by cumber-
some procedures, then the benefits of the digital transformation may not
materialise. (Casalini et al, 2019, p. 5).

The WTO has been slow to take up this challenge, and as a result many WTO
members have moved away from multilateral efforts to update trade rules for the
digital era, and are pursuing these goals in “deep integration”regional and mega-
regional agreements instead (Wu, 2017). Whether these agreements can or should
be seen as a model for the WTO’s approach to digital trade is an open question.
In short, with digitalization permeating so deeply into modern life, it is tempt-

ing to conclude that the world is now truly “flat,”that everything has changed.3

But for the specific task of designing an effective trade agreement, can we be sure
that everything is now different?
To evaluate the need for a re-design of the WTO in response to the new real-

ities of the digital world economy, I adopt a basic premise from the literature on
the economics of trade agreements: namely, that the design of a trade agreement
should reflect its purpose, where by purpose I mean the “problem”that the agree-
ment is supposed to “solve”so that countries can eliminate international policy
ineffi ciencies and enjoy the mutual benefits from implementation of internation-

3Friedman’s (2005) early pronouncement of the death of distance and that the world is now
flat gave rise to critiques by economists (see e.g., Leamer, 2007) arguing that in fact distance
was alive and well in the trade data (see, e.g., Disdier and Head, 2008).
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ally effi cient policies.4 From this perspective, I ask: Does digital trade change
the purpose of a trade agreement? The answer to this question can illuminate
the nature of the challenge that digital trade poses for the WTO and the world
trading system.
I first present a simple partial equilibriummodel of trade between two countries

in a pre-digital world. I review what the theoretical literature on the economics
of trade agreements has to say about the purpose of a trade agreement in this
setting, considering both trade in goods and trade in services; and I describe how
this purpose can be seen to be reflected in the broad design features of both the
General Agreement on Tariffs and Trade (GATT) and the General Agreement
on Trade in Services (GATS), the WTO agreements that govern international
trade in goods and services respectively. I then introduce digital trade into the
model world economy and revisit the purpose of a trade agreement, to investigate
whether the problem for the agreement to solve has changed. It is from this
perspective that I evaluate whether the rise of digital trade warrants changes in
the design of the WTO.
For my analysis, I follow the WTO and define digital trade as “the produc-

tion, distribution, marketing, sale or delivery of goods and services by electronic
means.”5 A key question is how to parsimoniously introduce digital trade into a
model world economy. At its core, digitalization impacts the economy through
its impact on transaction costs. Surveying the literature on digital economics,
Goldfarb and Tucker (2019) observe:

Understanding the effects of digital technology does not require funda-
mentally new economic theory. However, it requires a different emphasis.
Studying digital economics starts with the question of “what is different?”
What is easier to do when information is represented by bits rather than
atoms? Digital technology often means that costs may no longer constrain
economic actions. Therefore, digital economics explores how standard eco-
nomic models change as certain costs fall substantially and perhaps ap-
proach zero. (p 3)

Goldfarb and Tucker emphasize five kinds of costs that can be substantially low-
ered in the presence of digitalization: (i) search costs; (ii) replication costs; (iii)

4For a recent review of the literature based on this premise, see Bagwell and Staiger (2016).
5There are a variety of working definitions of digital trade that have been proposed in the

literature (see Meltzer, 2019, for a recent discussion), but for my purposes the WTO definition
seems appropriate.
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transportation costs; (iv) tracking costs; and (v) verification costs. They continue:

Search costs are lower in digital environments, enlarging the potential
scope and quality of search. Digital goods can be replicated at zero cost,
meaning they are often non-rival. The role of geographic distance changes
as the cost of transportation for digital goods and information is approxi-
mately zero. Digital technologies make it easy to track any one individual’s
behavior. Last, digital verification can make it easier to certify the rep-
utation and trustworthiness of any one individual, firm, or organization
in the digital economy. Each of these cost changes draws on a different
set of well-established economic models, primarily search, non-rival goods,
transportation cost, price discrimination, and reputation models. (pp 3-4)

A thorough analysis of the impacts of digital trade on the purpose of trade agree-
ments would build from this taxonomy of cost implications, and would consider
those impacts in each of a set of economic models that could appropriately micro-
found the implications of reductions in each kind of cost.6

Rather than working with a modeling framework that captures the micro-
foundations of how digitalization can impact any of these particular costs, I take
a reduced-form approach and simply assume that digitalization reduces the costs
of international trade, and that in choosing their digital trade policies govern-
ments weigh the trade-cost reducing impacts that a more open digital environment
may bring against any possible non-pecuniary externalities associated with issues
of privacy, national security, law enforcement and the like that may accompany
such a policy. Admittedly, this approach misses many of the issues surveyed by
Goldfarb and Tucker (2019), especially as these issues relate to the impact of dig-
italization on replication costs, tracking costs and verification costs. My intent is
to capture important impacts of digitalization on transportation costs and search
costs with this modeling approach, and leave other dimensions of the impacts of
digitalization on trade to future research.
My approach to capturing the impacts of digitization on trade is similar to

that of Freund and Weinhold (2004), who model the impact of the Internet on
trade in goods by assuming that it reduces the fixed costs of entering a particular
market. It is also in the spirit of the trade literature that interprets the impact
that distance has on trade as reflecting search and information frictions (see, for

6See McCalman (2021) for an early paper that develops an explicit model of search and social
media to consider the role of trade agreements in a digital world.
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example, Allen, 2014, and Head and Mayer, 2014), and that views such frictions
as diminished by the Internet and online markets (see, for example, Lendle et al,
2016, for trade in goods, and Blum and Goldfarb, 2006, for trade in services).7

My findings suggest that the WTO is perhaps better designed to deal with
digital trade than is commonly believed. I show that where the non-pecuniary
externalities associated with digital openness are purely local, the purpose of
a trade agreement for both goods trade and trade in services is unchanged by
the advent of the digital world. As I demonstrate, this implies that the exist-
ing “shallow-integration”features of GATT can in principle be applied to digital
policies impacting goods trade in such a world; and while GATS is currently struc-
tured as a deep-integration agreement, a feature that Staiger and Sykes (2021)
argue can account for its relative lack of success as compared to GATT, I show
that a GATT-like shallow-integration approach to trade in services along the lines
proposed by Staiger and Sykes could in principle be applied to digital policies
impacting services trade as well. I also show that where the non-pecuniary exter-
nalities associated with digital openness cross international borders, the purpose
of a trade agreement is more complex. But I argue that even in this case there
may be an approach to integration for goods and services trade in a digital world
that lies somewhere between the WTO’s shallow integration approach and a fully
deep approach where countries negotiate directly over all aspects of digital policy.
The rest of the paper proceeds as follows. Section 2 covers definitional issues

associated with digital trade and proposes a taxonomy that I use in the analytical
sections of the paper. Section 3 describes the novel features of the policy environ-
ment that arise with digital trade. Sections 4 and 5 present the analytical results
regarding the impacts of digital trade on the purpose of a trade agreement for
trade in goods and trade in services, respectively, while section 6 considers the
implications of these results for the design of the WTO. Section 7 concludes.

7Blum and Goldfarb (2006) distinguish between “taste-dependent” and “non-taste-
dependent” services, and show that distance does not reduce demand for non-taste-dependent
services that are web-based, consistent with the notion that digitalization has reduced distance-
related trade costs for such services to zero. Blum and Goldfarb also find that taste-dependent
services continue to exhibit falling demand with distant even when they are web-based, and
interpret this finding as reflecting regional differences in taste.

5



2. What is Digital Trade?

As mentioned in the Introduction, while a variety of definitions of digital trade
have been proposed in the literature, for the analysis below I follow the WTO
and define digital trade to mean “the production, distribution, marketing, sale
or delivery of goods and services by electronic means.”8 Still, the potential chal-
lenges that digital trade poses for the WTO and the world trading system are
well-illustrated by considering the struggle to define and classify digital trade.
For example, in describing the electronic commerce that comprises the WTO’s
definition of digital trade, Bacchetta et al (1998) distinguish among three stages
in electronic transactions, any of which may occur on an arms-length or within-
firm basis: the searching stage, the ordering and payment stage, and the delivery
stage. Bacchetta et al elaborate on these stages as follows:

The searching stage is where suppliers and consumers interact in the
first instance. This stage may or may not lead to an actual transaction.
The second stage entails ordering and payment for the good or service,
typically through the electronic transmittal of credit card or bank account
information. The third stage is delivery. Only those transactions that can
be concluded through electronic delivery of digitalized information may be
carried through entirely on the Internet. Electronic commerce via the Inter-
net must end at the second stage for purchases which cannot be delivered
electronically, including physical goods like flowers or bicycles, and services
that can only be supplied if the supplier and consumer are in physical prox-
imity, like haircuts, tourism and construction. It is the expanded scope
for the third stage of electronic commerce transactions – that of taking
electronic delivery of the purchase – which is perhaps the most notable
contribution of Internet technology and the most challenging aspect from a
policy perspective. (p 1)

Meltzer (2013) notes the breadth of impact on trade that is implied by the three
stages of electronic transactions identified by Bacchetta et al:

8Throughout this paper I use the term “digital trade” in the same way that the WTO
uses the term “electronic commerce," or “e-commerce.” The definition of digital trade that
I quote in the text is the definition of e-commerce adopted by the WTO’s Work Pro-
gramme on Electronic Commerce. This definition can be found on the WTO webpage at
https://www.wto.org/english/thewto_e/minist_e/mc11_e/briefing_notes_e/bfecom_e.htm.
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As these three stages demonstrate, the Internet allows for international
trade in electronic goods and services and cross-border data flows also have
important indirect effects on international trade. For instance, advertising
on search engines such as Google and Bing bring together overseas buyers
and sellers and is often how consumers learn of the goods and services avail-
able in other countries. Advertising is therefore often a necessary precursor
to the online transaction that leads to international trade. The ability
for researchers in different countries to share data and collaborate can de-
termine whether an international services trade occurs. The Internet and
cross-border flow of data is also crucial for other services that support and
enable international trade, such as VoIP - internet based communications
through sites such as Skype and email. Cross-border data flows are also
necessary for the financial transfer to complete the transaction. (p 11)

Classifying digital trade The expanded scope for electronic delivery of the
purchase emphasized by Bacchetta et al (1998) raises several issues of particular
concern for the WTO. First, there is the issue of whether the transaction involves
a good or a service. This issue arises, for example, when considering a good that is
delivered from a foreign source via digital instructions for additive manufacturing
(“3-D printing”) in a domestic location. This issue is consequential because of
the different structure and level of market access commitments in GATT (which
applies to traded goods) and GATS (which applies to traded services), a difference
that reflects in part the different policy instruments available to governments for
influencing trade flows across the goods and services sectors (see Staiger, 2018,
and Staiger and Sykes, 2021).
Second, if the transaction is determined to involve a service, there is the issue

of by what mode the service is being delivered. GATS distinguishes among four
modes of trade. “Mode 1”trade involves the cross-border sale of a service from the
exporting country to a consumer in the importing country, while “mode 2”involves
the consumption of a service in the exporting country by a national of another
importing country. “Mode 3” trade involves the establishment of a commercial
presence in the importing nation by a foreign service provider. And “mode 4”
trade occurs when a foreign supplier not only establishes a commercial presence
in the importing nation, but also employs foreign nationals in its operations.
Because WTO member governments have typically scheduled different levels of
market access commitments across the various modes of trade, the assignment of
services to these modes is consequential.
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The issues raised by Bacchetta et al (1998) have been debated ever since.
Here is how Azmeh, Foster and Echavarri (2020) characterize one way in which
this debate is playing out today:

Historically, the international trade regime has paid more attention to
mode 1, reflecting the fact that it is easier to regulate and the most common
form of delivery. As such, states impose rules on products exported to their
markets, including tariffs and standards, but have fewer restrictions on their
citizens traveling abroad to consume services and buy goods (including
bringing these goods home in a small scale). In the GATS agreement,
states tend to provide less restrictive market access on consumption abroad
in comparison to cross-border delivery.

Digital trade predominantly defined under mode 1 would provide states
with higher ability to determine which digital goods and services a consumer
might access. Thus, they might have the ability to control the conditions,
standards, and regulations that providers of those digital goods and services
have to follow. The challenge facing policy makers here is operational– how
to expand the application of existing rules into these new types of trade
flows, including small scale trade through digital platforms.

In contrast, thinking of digital trade as mode 2 entails that through the
internet the ability to travel abroad and consume have expanded from a
relatively small percentage of the population (with access to passports and
financial means) into every citizen with internet access. Consumers visiting
foreign websites to purchase goods and services is akin to them traveling
abroad physically. In such an understanding of digital trade, the role of the
state in shaping market access and the standards and regulations, at least
using traditional tools, becomes limited. ... (p 676)

A taxonomy For the purposes of my formal analysis below, I need to partition
the kinds of digital trades described above into “digital trade in goods”and “dig-
ital trade in services.”To this end I will say that trade is “digital” if it involves
digital elements in any of the three stages of search, order and payment, or de-
livery, as described by Bacchetta et al (1998). And I will define a transaction as
involving a “good”(“service”) if at the moment of consumption that transaction
is a good (service) as traditionally defined, i.e., as defined in the pre-digital world.9

9That said, it should be noted that the exact boundary between goods and services is nowhere
defined in the WTO (see Smith and Woods, 2005).
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Thus, for my purposes, an Internet search, order and payment that results
in the physical delivery of a book from a foreign publisher would be classified
as digital trade in a good. And the cross-border transmission of instructions for
3-D printing of a wallet will be classified as digital trade of a good (because it is
a wallet at the moment of consumption), while the cross-border purchase of an
e-book will be classified as digital trade of a service (because at the moment of
consumption the purchaser is not acquiring the book, but rather the licence to
read it). And some transactions, such as the importation of a car with Internet
connectivity, may involve digital trade in both a good and a service.
Where it is relevant below, I will adopt an analogous approach to identifying

modes of supply within services: if a service was classified as mode X in the pre-
digital world, then the digital service continues to be classified as mode X. Thus, if
in the pre-digital world a domestic citizen would have traveled abroad and taken
an in-person foreign cooking class but in the digital world stays at home and
enrolls in the cooking class provided virtually from the foreign country over the
Internet, I will continue to classify this in the digital world as trade in a mode-2
service, just as it would have been classified in the pre-digital world.
What about truly “new”goods or services that did not exist in the pre-digital

world? For the purposes of my taxonomy these goods and services could be treated
like any new good in GATT or new service in GATS, that is, initially placed in
the “other”category of the internationally standardized Harmonized System (HS)
used by the WTO to classify goods and services.10

Importantly, in the formal analysis to follow I will assume that digitalization
does not itself alter the feasibility of imposing a tariff on the trade in question: if a
tariff can be imposed on the physical importation of a wallet, then I am assuming
it is also feasible to impose the tariff on the imported wallet when it is delivered
by the cross-border transmission of instructions for 3-D printing. In section 6 I
consider the possibility that this assumption does not hold, and in light of my
analytical findings I propose there a possible modification to the classification
of digital trade in goods and services that takes a functional approach to the
classification question.

10Though see Bacchetta et al (1998, p 51) for a discussion of possible issues with this approach
when it comes to new services, and see WTO (2018, pp 168-170) for a review of WTO disputes
that centered on the legal question of what qualifies as a “new”good or service.
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3. What are the Policies that Impact Digital Trade?

I noted in the Introduction that I will take a reduced-form approach to modeling
the impacts of digitalization on international trade. In particular and as noted
there, in the analytical sections that follow I will simply assume that digitalization
reduces the costs of international trade, and that in choosing their digital trade
policies governments weigh the trade-cost reducing impacts that a more open
digital environment may bring against any possible non-pecuniary externalities
that may arise with such a policy. But what are these digital policies? In this
section I describe briefly the kinds of underlying policies that I attempt to capture
with my reduced form modeling approach.

Tariffs Tariffs are the most straightforward policy available to governments for
restricting trade, and in principle tariffs could constitute a central policy instru-
ment for at least some kinds of digital trade, just as they have for trade in goods
historically. But even here the impact of digitalization would be felt, as the small
order sizes that the Internet has enabled might necessitate changes in the de min-
imis values below which customs duties do not apply (see, for example, USITC,
2013, p 5-23). More importantly, WTO members agreed in 1998 to a moratorium
on customs duties applied to “electronic transmissions of digital products and ser-
vices,”and this moratorium has been renewed every two years ever since.11 That
said, the issue of exactly what kinds of digital trade this moratorium applies to,
and whether the moratorium should be renewed, strengthened to a permanent
commitment, or abandoned has been a growing source of contention among WTO
members as the importance of digital trade has grown (see Azmeh, Foster and
Echavarri, 2020). The future role of tariffs as a policy for restricting digital trade
is therefore uncertain.

Regulatory barriers to digital trade Be that as it may, the more novel and
contentious policies that impact digital trade involve a variety of regulatory issues.
As a general matter there are of course many regulations that have a restrictive
impact on international trade and yet serve a legitimate public policy purpose,
making the distinction between “protection”and “protectionism”often diffi cult
to draw; the regulatory issues that arise with digital trade are no exception in this
regard. But in the digital sphere many of the regulatory issues are still quite novel

11The 2019 renewal of the WTO moratorium on customs duties applied to electronic trans-
missions can be found at https://www.wto.org/english/news_e/news19_e/gc_10dec19_e.htm.
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and lie at the center of concerns over highly sensitive questions regarding privacy,
law enforcement and national security, where shared norms of best practice and
reasonable behavior are not yet fully developed or broadly accepted. Indeed, as
Aaronson (2018) notes:

Many allegations of digital protectionism are concerns about different ap-
proaches to regulating the data flows that underpin the internet within
national borders. Although the United States and the EU are trying to
create shared rules, the two trade giants have also been the most vociferous
in describing other countries’approaches as ‘protectionist’. (p 3)

Nevertheless, there are some clear regulatory policy areas with respect to dig-
ital trade where disciplines in the context of trade agreements are likely to be
relevant. Azmeh, Foster and Echavarri (2020, pp 677-678) provide a useful dis-
cussion in this regard (see also Meltzer, 2013). They offer as illustration three
examples of such policies: internet filtering to block cross-border access to certain
websites, data localization, and source-code transfer requirements. As they note:

Access to websites, digital tools, and services located on foreign servers
is a prerequisite to access digital goods and services provided by firms, in-
cluding both digitally delivered products and physically delivered products.
As such, engineering the structure of the internet to block such cross-border
access is a very effective way of controlling digital trade.

... Data localization policy is used to control trade flows and access to
foreign digital products. Data localization includes a number of policies
that demand that data (or certain categories of data) generated within a
state are subject to additional rules, typically rules requiring the storage
of data domestically. Such a policy raises the cost of global firms serving
a market by demanding that foreign digital firms build or purchase do-
mestic data storage capacities. Through such a policy, data localization
could strengthen the position of domestic firms and strengthen local digital
ecosystems.

... Often as part of security requirements, a number of states adopt
policies that seek to mandate technology transfer through policies such as
source code transfer requirements. Such conditions can have major eco-
nomic implications, as most companies will consider access to their source
code a red line (due to the risks of losing key intellectual property), leading
to this requirement serving as a market access restriction. Parallel policies
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are also emerging in regard to mandating firms to reveal encryption keys
and algorithms. This can be a major issue for companies, as it could lead to
blocking market access if they refuse to comply or to jeopardizing data se-
curity and the trust of customers if they do. (Azmeh, Foster and Echavarri,
2020, pp 677-678).

The reduced form approach to modeling the impacts of digitalization on inter-
national trade that I introduce in the sections below cannot, of course, do justice
to these subtle and complex policy issues, but neither is that my intent. Instead,
motivated by these kinds of digital trade policies and the issues that they raise,
my intent is simply to represent in a simple and tractable model some of the
basic tradeoffs that governments must confront when making their digital policy
choices, namely, tradeoffs between the lower trade costs that will obtain with a
more open digital policy environment and the various non-trade issues that will
arise.
With this in mind, I now turn to developing a pair of benchmark models that

can help to illuminate the purpose of trade agreements in a pre-digital and digital
world. I begin in the next section by considering the case of digital trade in goods.

4. Digital Trade in Goods12

In this section I focus on the case of digital trade in goods. I will think of an open
digital policy environment as contributing to lower trade costs but also possibly
generating an externality (e.g., related to privacy issues or concerns about national
security) that may have both local and cross-border dimensions. I first develop
the benchmark model for trade in goods at a general level that incorporates both
the pre-digital world and the digital world as special cases. I then consider the
purpose of a trade agreement in each special case of this benchmark model.

4.1. A Benchmark trade-in-goods model

I consider a simple partial equilibrium setting, in which a home country imports
a competitively produced good from the foreign country, and I let I ∈ [0,∞) and
I∗ ∈ [0,∞) denote respectively the home and foreign digital (“Internet”) policies,
with I = 0 (I∗ = 0) corresponding to the absence of a workable Internet in the

12The material in this section is a slightly adapted and reinterpreted version of the material
in section 4.1.1 of Staiger (2019).
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home (foreign) country, and with a higher level of I (I∗) corresponding to a more
open digital policy environment in the home (foreign) country. I assume that
these policies, which I take to represent the kinds of regulatory barriers to digital
trade described in section 3, jointly determine the effi ciency of trade transactions
between the two countries, and in particular that the per-unit (specific) trade cost
for exports from foreign to home, ι, can be represented by the function ι(I, I∗),
where ι(0, 0) is non-prohibitive and with ι(I, I∗) decreasing and convex in both
its arguments and non-negative for all I and I∗.13 To fix ideas, the good under
consideration could be a wallet, and the openness of digital policies in each country
could determine the effi cacy of digital search including the possibility of targeted
adds, the functioning of digital payment systems, and the feasibility of digital
delivery through 3D printing.
With the import tariff set by the home government (and expressed in specific

terms) denoted by τ , and the export tax set by the foreign government (and
expressed in specific terms) denoted by τ ∗, the arbitrage relationship between the
home-country price of this good (P ) and the foreign-country price of the good
(P ∗) that must hold as long as strictly positive trade occurs is given by

P = P ∗ + ι(I, I∗) + τ + τ ∗. (4.1)

I define the foreign world price and the home world price by Pw∗ ≡ P ∗ + τ ∗ and
Pw ≡ P − τ , respectively. The foreign and home world prices are measures of the
foreign- and home-country terms of trade —the foreign terms of trade improves
when Pw∗ rises, and the home terms of trade improves when Pw falls —and through
(4.1) they are related by Pw − Pw∗ = ι(I, I∗). A drop in trade costs ι brings Pw

and Pw∗ closer together, and when ι = 0 the home and foreign world prices are
equated.
I denote the home and foreign demands for the product under consideration

by D(P ) and D∗(P ∗), and I assume that these demand functions are decreas-
ing in their arguments; and for simplicity I assume that the product is supplied
only by the foreign country, and denote foreign supply by the increasing function

13Rather than reducing the per-unit costs of trade, a more realistic assumption might be that
the Internet reduces the fixed cost of entering a particular market, as in Freund and Weinhold
(2004). Incorporating such an assumption would require the use of a more involved model of
(firm-level) trade than the simple (industry-level) model I adopt here, but I suspect that my
results would extend to that setting (see for example Bagwell and Lee, 2020, who show that the
purpose of a trade agreement is unchanged by the introduction of heterogeneous firms).
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S∗(P ∗).14 Using the pricing relationship (4.1), and denoting foreign export supply
by E∗(P ∗) ≡ S∗(P ∗)−D∗(P ∗) and home import demand by M(P ) ≡ D(P ), the
market clearing condition may be written as

M(P ∗ + ι(I, I∗) + τ + τ ∗) = E∗(P ∗),

yielding the market clearing foreign price P̂ ∗(ι(I, I∗) + τ + τ ∗) from which the
market clearing home price and foreign and home world prices also follow:

P̂ (ι(I, I∗) + τ + τ ∗) ≡ P̂ ∗(ι(I, I∗) + τ + τ ∗) + ι(I, I∗) + τ + τ ∗

P̂w∗(ι(I, I∗) + τ , τ ∗) ≡ P̂ ∗(ι(I, I∗) + τ + τ ∗) + τ ∗

P̂w(ι(I, I∗) + τ ∗, τ) ≡ P̂ (ι(I, I∗) + τ + τ ∗)− τ .

As is standard, the world prices depend on the levels of both τ and τ ∗, but the
home and foreign prices depend only on the sum τ+τ ∗ (and on the digital policies
I and I∗).
With the market clearing price expressions above, the terms-of-trade impacts

of policy choices can now be assessed. Regarding the terms-of-trade impacts of
trade taxes, direct calculations yield (with a prime denoting the derivative of the
function with respect to its argument):

∂P̂w

∂τ
=

∂P̂w∗

∂τ
=

M ′

E∗′ −M ′ < 0

∂P̂w∗

∂τ ∗
=

∂P̂w

∂τ ∗
=

E∗′

E∗′ −M ′ > 0.

As expected, an increase in the home-country tariff improves the home terms of
trade and worsens the foreign terms of trade, while an increase in the foreign-
country tariff has the opposite impact, improving the foreign terms of trade and
worsening the home terms of trade. These familiar terms-of-trade effects of tariff
intervention provide the basis for the ineffi cient Prisoners’Dilemma situation that
according to the terms-of-trade theory of trade agreements arises in the absence
of a trade agreement.15

14Here and throughout I will I assume that supply curves are unaffected by digital policy, but
none of the conclusions I emphasize below depend on this assumption.
15See Johnson (1953-54) and Bagwell and Staiger (1999, 2002). I follow Bagwell and Staiger’s

terminology in referring to theories of trade agreements in which the terms-of-trade effects of
policies play a central role in determining the purpose of trade agreements as “terms-of-trade”
theories. Staiger (forthcoming) provides a recent assessment of this theory.
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The terms-of-trade impacts of digital openness (increases in I and I∗) are more
novel.16 The terms-of-trade impacts of a more open home-country digital policy
are given by

∂P̂w

∂ι

∂ι

∂I
=

E∗′

E∗′ −M ′ ×
∂ι

∂I
< 0 (4.2)

∂P̂w∗

∂ι

∂ι

∂I
=

M ′

E∗′ −M ′ ×
∂ι

∂I
> 0,

while for a more open foreign-country digital policy these impacts are given by

∂P̂w∗

∂ι

∂ι

∂I∗
=

M ′

E∗′ −M ′ ×
∂ι

∂I∗
> 0 (4.3)

∂P̂w

∂ι

∂ι

∂I∗
=

E∗′

E∗′ −M ′ ×
∂ι

∂I∗
< 0.

Evidently, an open home-country digital policy improves the home-country terms
of trade while at the same time improving the terms of trade of the foreign country,
and similarly for an open foreign-country digital policy.
This “win-win”prospect for open digital policies makes it tempting to con-

clude that the terms-of-trade theory cannot explain why countries would need an
international agreement to encourage open digital policies at all. But as I will
demonstrate below, this is not correct. Intuitively, the key is to note from the
derivative expressions in (4.2) and (4.3) above that each country’s digital open-
ness imparts a positive terms-of-trade externality on the other country, providing
a possible reason for under-investment in digital openness from an international
perspective when countries are guided only by their unilateral interests (i.e., in
the absence of an international agreement that covers digital trade policies), and
therefore a possible role for a trade agreement that encourages digital openness.
I now define the welfare functions for the home and foreign countries. I ab-

stract from political economy/distributional motives, though the results I report
below are easily generalized to include such motives.17 But I allow an open dig-
ital environment in a country to generate a non-pecuniary externality, possibly
relating to privacy issues (of the kind highlighted, for example, in Acemoglu et

16Staiger (2019) makes the same point about investments in trade facilitation more generally.
17See Bagwell and Staiger (1999, 2002) on the wide variety of government objectives that can

be incorporated into the terms-of-trade theory of trade agreements without altering the theory’s
prediction about the purpose of a trade agreement.
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al, forthcoming) or to national security concerns (as, for example, have been ex-
pressed by the United States in the context of the Chinese telecommunications
maker Huawei). I assume that this externality takes an “eyesore”form that does
not itself affect production and is not internalized by individual consumers and
hence does not affect demands, but that detracts in a separable way from aggre-
gate welfare. Moreover, I assume that this externality may have both a local and
a cross-border component, with the local component increasing in own-digital
openness and the cross-border component increasing in the digital openness of
one’s trading partner. For example, more digital openness in the home country
(higher I) might create a digital environment where malicious software could more
easily be downloaded to the devices of home-country citizens; and this malicious
software might (or might not) then negatively impact foreign citizens as well.
Formally, I denote by c(I) and c∗(I∗) the local externality generated in the

home and foreign country by the respective levels of digital openness I and I∗,
with c(0) = 0 and c∗(0) = 0 and with c and c∗ increasing and convex in their
respective arguments; and I let the parameter θ ∈ [0, 1] govern the degree of
cross-border spillovers, so that the externality from the digital policies I and I∗

reduces home-country welfare by the amount [c(I) + θc∗(I∗)] and reduces foreign-
country welfare by the amount [c∗(I∗) + θc(I)].
With no home-country production, home welfare is then given by the sum

of consumer surplus plus tariff revenue minus the cost of the externality from
digital openness. Letting CS denote home-country consumer surplus and using
τ = P − Pw, home welfare is given by

W = CS(P̂ (ι(I, I∗) + τ + τ ∗))

+[P̂ (ι(I, I∗) + τ + τ ∗)− P̂w(ι(I, I∗) + τ ∗, τ)]×M(P̂ (ι(I, I∗) + τ + τ ∗))

−[c(I) + θc∗(I∗)]

≡ W (I, I∗, P̂ (ι(I, I∗) + τ + τ ∗), P̂w(ι(I, I∗) + τ ∗, τ)).

Taking account of production in the foreign country and with PS∗ denoting foreign
producer surplus, foreign welfare is similarly defined as the sum of consumer and
producer surplus plus export tax revenue minus the cost of the externality from
digital openness, or

W ∗ = CS∗(P̂ ∗(ι(I, I∗) + τ + τ ∗)) + PS∗(P̂ ∗(ι(I, I∗) + τ + τ ∗))

+[P̂w∗(ι(I, I∗) + τ , τ ∗)− P̂ ∗(ι(I, I∗) + τ + τ ∗)]× E∗(P̂ ∗(ι(I, I∗) + τ + τ ∗))

−[c∗(I∗) + θc(I)]

≡ W ∗(I∗, I, P̂ ∗(ι(I, I∗) + τ + τ ∗), P̂w∗(ι(I, I∗) + τ , τ ∗)).
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Finally, the sum of home and foreign welfare, which I refer to as “world welfare”
and denote by Ww, is given by

Ww = CS(P̂ (ι(I, I∗) + τ + τ ∗)) + CS∗(P̂ ∗(ι(I, I∗) + τ + τ ∗)) + PS∗(P̂ ∗(ι(I, I∗) + τ + τ ∗))

+[P̂ (ι(I, I∗) + τ + τ ∗)− P̂ ∗(ι(I, I∗) + τ + τ ∗)− ι(I, I∗)]× E∗(P̂ ∗(ι(I, I∗) + τ + τ ∗))

−[c(I) + θc∗(I∗)]− [c∗(I∗) + θc(I)]

≡ Ww(I, I∗, P̂ (ι(I, I∗) + τ + τ ∗), P̂ ∗(ι(I, I∗) + τ + τ ∗)).

Notice that while home and foreign welfare each depend on their respective world
prices and hence on the levels of both τ and τ ∗, world welfare is independent of
world prices —because movements in these prices only serve to redistribute surplus
between the home and foreign country —and hence world welfare depends only
on the sum of home and foreign tariffs τ + τ ∗ (in addition to the digital openness
levels I and I∗).

4.2. The purpose of GATT in a pre-digital world

I will think of the pre-digital world as corresponding to a special case of the
benchmark trade-in-goods model described above in which

I ≡ 0 ≡ I∗ (4.4)

and there is no workable Internet in either country. In this pre-digital world, the
benchmark model is very simple and the purpose of a trade agreement is trans-
parent and familiar. Nevertheless, it is useful to review the steps in determining
the purpose of a trade agreement in this setting, so that a comparison with the
digital world can be drawn.
Under (4.4), trade costs are exogenous and given by ι(0, 0) ≡ ῑ, and with

no workable Internet anywhere in the world we also have an absence of digital
externalities c(0) = c∗(0) = 0. Hence, in the pre-digital world, the only policy
choice to be made by each country is its tariff choice, and the country and world
welfare levels as functions of these policy choices are given by

W = CS(P̂ (̄ι+ τ + τ ∗))

+[P̂ (̄ι+ τ + τ ∗)− P̂w (̄ι+ τ ∗, τ)]×M(P̂ (̄ι+ τ + τ ∗))

≡ W (P̂ (̄ι+ τ + τ ∗), P̂w (̄ι+ τ ∗, τ)),

W ∗ = CS∗(P̂ ∗(̄ι+ τ + τ ∗)) + PS∗(P̂ ∗(̄ι+ τ + τ ∗))

+[P̂w∗(̄ι+ τ , τ ∗)− P̂ ∗(̄ι+ τ + τ ∗)]× E∗(P̂ ∗(̄ι+ τ + τ ∗))

≡ W ∗(P̂ ∗(̄ι+ τ + τ ∗), P̂w∗(̄ι+ τ , τ ∗)), and
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Ww = CS(P̂ (̄ι+ τ + τ ∗)) + CS∗(P̂ ∗(̄ι+ τ + τ ∗)) + PS∗(P̂ ∗(̄ι+ τ + τ ∗))

+[P̂ (̄ι+ τ + τ ∗)− P̂ ∗(̄ι+ τ + τ ∗)− ῑ]× E∗(P̂ ∗(̄ι+ τ + τ ∗))

≡ Ww (̄ι, P̂ (̄ι+ τ + τ ∗), P̂ ∗(̄ι+ τ + τ ∗)).

Effi cient Policies I define effi cient policies as those that maximize world welfare
(and thereby implicitly assume that lump sum transfers are available to distrib-
ute surplus across the two countries as desired). As noted above, world welfare
depends on the sum of the home and foreign tariffs, τ + τ ∗. The first-order condi-
tions that define the sum of effi cient tariffs, ∂Ww/∂[τ + τ ∗] = 0, can be simplified
to yield18

[τ + τ ∗]× ∂E∗

∂P ∗
∂P̂ ∗

∂[τ + τ ∗]
= 0

which immediately implies
τ e + τ ∗e = 0 (4.5)

where a superscript “e”denotes effi cient policies. Hence, as should come as no
surprise in this perfectly competitive setting, there is no effi ciency role for tariffs.

Nash Policies Next consider the Nash policies adopted by the two countries in
the absence of a trade agreement. The first-order condition for the home country
that defines its best-response level of τ is given by

∂W

∂τ
= −M(P̂ )

∂P̂

∂τ
+ τ

∂E∗

∂P ∗
∂P̂ ∗

∂τ
+M(P̂ ) = 0. (4.6)

Similarly, the first-order condition for the foreign country that defines its best-
response level of τ ∗ is given by

∂W ∗

∂τ ∗
= −E∗(P̂ ∗)∂P̂

∗

∂τ ∗
+ τ ∗

∂M

∂P

∂P̂

∂τ ∗
+ E∗(P̂ ∗) = 0. (4.7)

The Nash policies, which I denote by τN and τ ∗N , satisfy the two first-order
conditions in (4.6) and (4.7) simultaneously. It follows that the Nash tariffs are
characterized by

τN =
P̂w∗N

ηE∗N
and τ ∗N =

P̂wN

ηMN , (4.8)

18I assume here and throughout that second-order conditions hold.
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with ηE
∗N
the elasticity of foreign export supply evaluated at Nash policies and

ηM
N
the elasticity of home import demand (defined positively) evaluated at Nash

policies, and where P̂w∗N and P̂wN are evaluated at Nash policies. The Nash
tariffs in (4.8) represent the usual inverse-trade-elasticity formulae for the Johnson
(1953-54) optimal tariff.

The purpose of a trade agreement Hence, as has been know since Johnson
(1953-54) and as a comparison of (4.8) with (4.5) confirms, when countries have
market power in the international markets on which they trade and therefore face
finite trade elasticities from abroad, Nash tariffs are too high and Nash trade vol-
umes are too low; and the purpose of a trade agreement in settings such as this is
to eliminate the beggar-thy-neighbor incentives that each country has to manip-
ulate the terms-of-trade with its unilateral tariff choice, and thereby to enjoy the
mutual benefits from the expanded trade volumes that come from implementation
of internationally effi cient policies.19

Moreover, while for simplicity I have adopted a model where there are no
non-tariff policy choices to be made in the pre-digital world, Bagwell and Staiger
(2001) establish that the purpose of a trade agreement is unchanged when do-
mestic policies are added to the picture. Specifically, allowing governments to
choose domestic (e.g., labor or environmental) standards as well as tariffs, and
defining “market access” to reflect the position of a country’s import demand
curve, Bagwell and Staiger show that in the absence of international negotiations
governments would set their tariffs ineffi ciently high to reduce market access to
ineffi ciently low levels but would choose their domestic standards effi ciently given
these levels of market access: the only problem would be a market-access prob-
lem, the same problem whose solution lies at the core of the purpose of a trade
agreement in the simple model above.20

The design of GATT As Bagwell and Staiger (2001) observe, these findings
can illuminate the logic of GATT’s design. According to these findings, a trade

19Broda, Limao and Weinstein (2008) provided the first systematic evidence that countries
possess market power on world markets and use it in setting their non-cooperative tariffs. See
Bagwell, Bown and Staiger (2016) for a recent review of the terms-of-trade theory of trade
agreements and the empirical literature on its main tenets.
20See Bagwell and Staiger (2002) for further development of this definition of market access

and its link to the terms-of-trade theory, and to the “conditions of competition for trade”that
defines market access in the WTO.
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agreement might focus on lowering tariffs as a means of expanding market access
and trade volumes to effi cient levels, while putting in place various “market access
preservation rules”that apply to non-tariff (e.g., behind-the-border) policies and
prevent governments from back-sliding on the market access commitments implied
by their negotiated tariff bindings with new protective non-tariff measures. In
principle, a trade agreement designed in this way would be capable of bringing
countries to the effi ciency frontier. At a broad level, this logic fits nicely with the
basic structure of GATT’s shallow integration approach.21

Bagwell and Staiger (1999, 2001, 2002, 2016) show that these findings extend
to a variety of economic settings and diverse government policy preferences. I
consider next whether they hold in a world of digital trade in goods.

4.3. The purpose of GATT in a digital world

In a world of digital trade in goods, the benchmark model of section 4.1 applies.
As I did when considering the pre-digital world, below I first characterize effi cient
policies, then characterize Nash policies, and then consider the purpose of a trade
agreement covering goods trade in a digital world. It is useful to consider two
possibilities for the digital world, one where the non-pecuniary externality associ-
ated with digital openness is purely local and does not spill over across borders,
and the other where this externality has both local and cross-border components.

4.3.1. A purely local non-pecuniary externality from digital openness

I consider first the case of a purely local non-pecuniary externality from digital
openness. To this end, I now impose for the remainder of this section the following

No cross-border non-pecuniary externality: θ ≡ 0, (Assumption 1)

and I record the country and world welfare levels in a digital world under As-
sumption 1:

W = CS(P̂ (ι(I, I∗) + τ + τ ∗))

+[P̂ (ι(I, I∗) + τ + τ ∗)− P̂w(ι(I, I∗) + τ ∗, τ)]×M(P̂ (ι(I, I∗) + τ + τ ∗))− c(I)

≡ W (I, P̂ (ι(I, I∗) + τ + τ ∗), P̂w(ι(I, I∗) + τ ∗, τ)).

21According to this approach, countries use their tariff negotiations to make market access
commitments and the central role of GATT Articles is then to provide the accompanying “market
access preservation rules.”This role of GATT Articles is reflected, for example, in Petersmann’s
(1997, p. 136) observation that “...the function of most GATT rules (such as Articles I-III and
XI) is to establish conditions of competition and to protect trading opportunities...”.
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W ∗ = CS∗(P̂ ∗(ι(I, I∗) + τ + τ ∗)) + PS∗(P̂ ∗(ι(I, I∗) + τ + τ ∗))

+[P̂w∗(ι(I, I∗) + τ , τ ∗)− P̂ ∗(ι(I, I∗) + τ + τ ∗)]× E∗(P̂ ∗(ι(I, I∗) + τ + τ ∗))− c∗(I∗)
≡ W ∗(I∗, P̂ ∗(ι(I, I∗) + τ + τ ∗), P̂w∗(ι(I, I∗) + τ , τ ∗)).

Ww = CS(P̂ (ι(I, I∗) + τ + τ ∗)) + CS∗(P̂ ∗(ι(I, I∗) + τ + τ ∗)) + PS∗(P̂ ∗(ι(I, I∗) + τ + τ ∗))

+[P̂ (ι(I, I∗) + τ + τ ∗)− P̂ ∗(ι(I, I∗) + τ + τ ∗)− ι(I, I∗)]× E∗(P̂ ∗(ι(I, I∗) + τ + τ ∗))

−c(I)− c∗(I∗)
≡ Ww(I, I∗, P̂ (ι(I, I∗) + τ + τ ∗), P̂ ∗(ι(I, I∗) + τ + τ ∗)).

Effi cient Policies As before, I define effi cient policies as those that maximize
world welfare. In the digital world, world welfare depends on the sum of the home
and foreign tariffs, τ +τ ∗, and on the degree of home and foreign digital openness,
I and I∗. As before, the first-order conditions that define the sum of effi cient
tariffs, ∂Ww/∂[τ + τ ∗] = 0, can be simplified to yield

[τ + τ ∗]× ∂E∗

∂P ∗
∂P̂ ∗

∂[τ + τ ∗]
= 0

which immediately implies
τ e + τ ∗e = 0. (4.9)

Hence, again there is no effi ciency role for tariff intervention, and this is true inde-
pendent of the degree of digital openness in each country (and hence independent
of trade costs ι).
Consider next the effi cient level of home and foreign digital openness, denoted

by Ie and I∗e respectively. The first-order condition that defines Ie can be ma-
nipulated to yield

{[τ + τ ∗]× ∂E∗

∂P ∗
∂P̂ ∗

∂[τ + τ ∗]
− E∗} ∂ι

∂I
= c′(Ie)

which, evaluated at the effi cient tariffs τ e + τ ∗e, simplifies to

M e × [− ∂ι
∂I

] = c′(Ie) (4.10)

where M e denotes home import volume evaluated at effi cient policies and where
in writing (4.10) I have used the market clearing conditionM = E∗. In words, the
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effi cient level of home-country digital openness Ie equates the marginal benefit of
the last unit of digital opening allowed by the home country (the marginal savings
in total trade costsM e·[− ∂ι

∂I
]) with the marginal cost to the home country owing to

the impact of this additional digital opening on the local non-pecuniary externality
that is associated with the home country’s digital openness (c′(·)). The effi cient
level of digital openness for the foreign country, I∗e, is similarly characterized:

M e × [− ∂ι

∂I∗
] = c∗′(I∗e). (4.11)

Notice from (4.10) and (4.11) that, if home-country and foreign-country digital
openness enter symmetrically into the trade cost function ι(I, I∗), then the effi cient
digital policies will differ across countries to the extent that the (local) externalities
from digital openness differ in the two countries. Hence, the functions c(·) and
c∗(·) play a role analogous to the difference across countries in their “preferences”
for labor or environmental standards entertained by Bagwell and Staiger (2001).22

Nash Policies Next consider the Nash policies adopted by the two countries in
the absence of a trade agreement. The first-order conditions for the home country
that define its best-response levels of τ and I are given by

∂W

∂τ
= −M(P̂ )

∂P̂

∂τ
+ τ

∂E∗

∂P ∗
∂P̂ ∗

∂τ
+M(P̂ ) = 0 (4.12)

∂W

∂I
= [−M(P̂ )

∂P̂

∂ι
+ τ

∂E∗

∂P ∗
∂P̂ ∗

∂ι
]
∂ι

∂I
− c′(·) = 0.

Similarly, the first-order conditions for the foreign country that define its best-
response levels of τ ∗ and I∗ are given by

∂W ∗

∂τ ∗
= −E∗(P̂ ∗)∂P̂

∗

∂τ ∗
+ τ ∗

∂M

∂P

∂P̂

∂τ ∗
+ E∗(P̂ ∗) = 0 (4.13)

∂W ∗

∂I∗
= [−E∗(P̂ ∗)∂P̂

∗

∂ι∗
+ τ ∗

∂M

∂P

∂P̂

∂ι∗
]
∂ι∗

∂I∗
− c∗′(·) = 0.

22In this regard, my modeling of digital openness therefore resonates with the position of
Goldfarb and Trefler (2019), who argue that a country’s choice of privacy policy in the context
of Artificial Intelligence technologies raises issues analogous to those associated with the national
choice of labor and environmental standards. However, in contrast to Goldfarb and Trefler and
to Bagwell and Staiger (2001), I focus here on the impact of digital openness on trade costs.
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The Nash policies, which I denote by τN , IN , τ ∗N and I∗N , satisfy the four first-
order conditions in (4.12) and (4.13) simultaneously.
Now notice from the pricing relationships above that ∂P̂

∂τ
= ∂P̂

∂ι
and ∂P̂ ∗

∂τ
= ∂P̂ ∗

∂ι

and that ∂P̂ ∗

∂τ∗ = ∂P̂ ∗

∂ι∗ and
∂P̂
∂τ∗ = ∂P̂

∂ι∗ . Using this, substituting the top first-order
condition in (4.12) into the bottom first-order condition in (4.12), and simplifying
the top condition in (4.12) further, and performing the analogous steps for the
first order conditions in (4.13), it follows that the Nash tariffs are characterized
by

τN =
P̂w∗N

ηE∗N
and τ ∗N =

P̂wN

ηMN , (4.14)

while the Nash digital policies satisfy

MN × [− ∂ι
∂I

] = c′(IN) and MN × [− ∂ι

∂I∗
] = c∗′(I∗N), (4.15)

where, as before, ηE
∗N
is the elasticity of foreign export supply evaluated at Nash

policies and ηM
N
is the elasticity of home import demand (defined positively)

evaluated at Nash policies, and where P̂w∗N , P̂wN andMN denote their respective
previously-defined magnitudes evaluated at Nash policies. The Nash tariffs in
(4.14) again represent the usual Johnson optimal tariff; and the Nash digital
openness levels described by (4.15) equate the marginal benefit of further digital
openness with its marginal cost, just as described previously in the context of
effi cient policy choices.

The purpose of a trade agreement What is the difference between the prob-
lem for GATT to solve in the digital world and the insuffi cient-market-access
problem that I characterized in the pre-digital world of the previous section? As
in the pre-digital world, Nash tariffs in the digital world are ineffi ciently high, as
a comparison between (4.14) and (4.9) confirms. And in the digital world, the
degree of digital openness as reflected in the levels of I and I∗ is too low in the
Nash equilibrium relative to the effi cient level, as can be confirmed from a com-
parison of (4.15) and (4.10)-(4.11) and noting that MN < M e implies IN < Ie

and I∗N < I∗e.23

But notice that given the Nash level of trade volume MN , the expressions
in (4.15) that implicitly define IN and I∗N are identical to the expressions in
(4.10)-(4.11) that implicitly define Ie and I∗e. This is the same structure that

23This follows from the convexity of c(·) and c∗(·).
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Bagwell and Staiger (2001) exploited to demonstrate that the only problem for
a trade agreement to solve is the insuffi cient-market-access problem, the same
problem that I characterized in the pre-digital world of the previous section. And
it implies that the purpose of a trade agreement is unchanged by the introduction
of digital trade in goods. Specifically, in both the pre-digital and digital worlds,
the purpose of GATT is to reduce tariffs and thereby expand market access to
effi cient levels.

The design of GATT in a digital world If design reflects purpose, then the
common purpose of GATT across the pre-digital and digital worlds that I have
just described suggests that in principle there is no reason for the design of GATT
to change in the presence of digital trade in goods. To see what this implies for
the design of GATT in a digital world, I now describe how the logic of shallow
integration —the same logic that Bagwell and Staiger (2001) showed would hold
when governments can chose both tariffs and domestic standards —continues to
apply in the digital world I have modeled here.
A first observation is that an agreement to set tariffs at free trade will not by

itself achieve the effi ciency frontier, because as is easily shown such an agreement
would induce each country to reduce its digital openness as a second-best means
of manipulating its terms of trade once the agreement constrains its tariffs away
from such behavior. One approach, then, is for governments to negotiate over both
tariffs and their digital policies to ensure that the conditions for effi ciency in (4.9)
and (4.10)-(4.11) are met. But as noted above, this deep-integration approach is
not the approach that GATT has traditionally taken. Instead, GATT’s shallow-
integration approach can in principle work in a digital world as follows.
Beginning from the Nash policies characterized by (4.14)-(4.15), suppose that

governments negotiate over tariffs and agree to a pair of tariffs τ̃ and τ̃ ∗ that
satisfy the condition

M(P̂ (ι(IN , I∗N) + τ̃ + τ̃ ∗)) = M e. (4.16)

According to (4.16), in this first step countries would agree to a pair of tariffs
that deliver the effi cient level of market access and hence import volume in light
of their existing non-cooperative digital policies IN and I∗N . Given that the
non-cooperative digital policies are less open than effi cient digital policies, (4.16)
implies that the tariffs that governments would agree to in their negotiation would
be below the effi cient free-trade levels.
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Then, subsequent to these tariff negotiations, suppose that each government is
allowed to set/adjust its digital policy unilaterally, but that governments are sub-
ject to a “market access preservation rule”of the following form: if a government
alters its digital policy from the Nash level, it must also adjust its tariff to pre-
serve the market access level implied by its original negotiated tariff commitment.
Since policy adjustments by one country which preserve market access also pre-
serve the equilibrium trade volume, policy adjustments for the home government
that satisfy the market access preservation rule are defined by

dτ

dI
|dM=0 =

−∂P̂
∂ι

∂ι
∂I

∂P̂
∂τ

> 0 (4.17)

with an analogous condition holding for the foreign government, and with the
inequality in (4.17) following from the signs of price derivatives reported above
and implying that the home government must lower (can raise) its tariff if it
reduces (increases) its digital openness subsequent to tariff negotiations with the
foreign country, and similarly for the foreign government.
Subject to this market access preservation rule, what digital policy will the

home government choose? Its unilateral choice will satisfy the first-order condition

∂W

∂I
+
∂W

∂τ

dτ

dI
|dM=0 = 0

which implies

[−M e∂P̂

∂ι
+ τ

∂E∗

∂P ∗
∂P̂ ∗

∂ι
]
∂ι

∂I
− c′(·) + [−M e∂P̂

∂τ
+ τ

∂E∗

∂P ∗
∂P̂ ∗

∂τ
+M e]×

−∂P̂
∂ι

∂ι
∂I

∂P̂
∂τ

= 0.

But using the price derivatives reported above, this first-order condition simplifies
to

M e × [− ∂ι
∂I

] = c′(Ie),

the condition for the effi cient home-country digital policy reported in (4.10).
Hence, with the market access preservation rule preventing the home-country

government from manipulating the terms of trade with its choice of digital policy,
the home-country government would choose to liberalize its digital policy to the
effi cient level Ie while at the same time raising its tariff from τ̃ to its effi cient
level so as to preserve the (effi cient) level of market access that was implied by its
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tariff negotiations. An analogous argument applies for the foreign-country unilat-
eral choice of digital policy. Evidently, by following GATT’s shallow-integration
approach (see note 21), governments can ensure that the conditions for effi ciency
in (4.9) and (4.10)-(4.11) are met.
At a conceptual level, the arguments above imply that, despite the fact that

digitalization has indisputably permeated deeply into the modern world, there is
no more (or less) reason to take a “holistic”(i.e., deep) approach to liberalization
in the digital world than there was in the pre-digital world. At a more practical
level, these arguments do not so much mean that no degree of deep integration is
necessary in a digital world as they provide a potentially useful guardrail that can
help delineate the “depth” that deep trade agreements should go in the digital
world: according to these results, just as in the pre-digital world there is no reason
to go deeper in a trade agreement for the world of digital trade in goods than
what is required to ensure that property rights over negotiated market access are
reasonably secure. I will return to these considerations in section 6 when I discuss
in more detail the implications of digital trade for the design of the WTO.

4.3.2. A cross-border non-pecuniary externality from digital openness

In the previous section I maintained Assumption 1 in order to abstract from the
possibility that an open digital policy might lead to cross-border non-pecuniary
externalities. I now relax Assumption 1, and allow the non-pecuniary externalities
associated with digital trade to cross borders.
Notice that the presence of cross-border non-pecuniary externalities does not

alter the Nash policy choices of the two governments, which will still be char-
acterized by (4.14)-(4.15), because with θ > 0 the only difference in a country’s
welfare function is that its welfare is now reduced directly (for given prices) when
its trading partner’s digital policy is more open, and this is a policy choice that a
country has no say in under noncooperative Nash choices. But with θ > 0, the ef-
ficient policy choices will now be different than they were under Assumption 1. In
particular, it is direct to show that while the effi cient tariffs are still characterized
by (4.9), the effi cient levels of digital openness are now characterized by

M e × [− ∂ι
∂I

] = [1 + θ]× c′(Ie) (4.18)

for the home-country government and by

M e × [− ∂ι

∂I∗
] = [1 + θ]× c∗′(I∗e) (4.19)
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for the foreign-country government. As is intuitive and as a comparison of (4.18)-
(4.19) with (4.10)-(4.11) confirms, effi ciency requires a less-open digital policy for
each country when digital openness imposes cross-border (negative) externalities
on trading partners.24 And this implies in turn that the effi cient trade volume
will also be lower.
What does this mean for the purpose of a trade agreement? In fact, as I now

demonstrate, when digital trade in goods generates cross-border non-pecuniary
externalities, the purpose of a trade agreement is no longer simply to solve the
insuffi cient-market-access problem that I characterized in the pre-digital world.
Rather, there are now two problems to solve: the cross-border non-pecuniary
externality must be addressed; and conditional on addressing this first problem,
the insuffi cient market access problem familiar from the pre-digital world must
also be addressed.
To see that the problem is now more complex, suppose first that countries

attempted the same shallow-integration approach that I described in the previous
section, where Assumption 1 held. By negotiating to the appropriate tariffs,
governments could position their market access at the effi cient level appropriate
for the case where Assumption 1 is violated and θ > 0. But the problem is
that under the subsequent unilateral policy adjustments subject to the market
access preservation rule, governments would choose levels of digital openness I
and I∗ that satisfied (4.10)-(4.11), not the conditions for effi ciency (4.18)-(4.19)
that are relevant when θ > 0. This implies that the GATT’s shallow approach to
integration is no longer appropriate for a world of digital trade in goods if that
trade generates significant cross-border non-pecuniary externalities.
Notice, though, that even in this case there may be an approach to integration

suggested by the discussion above that lies somewhere between shallow integration
on the one hand, and on the other hand fully deep integration where countries
negotiate over all aspects of digital policy that enter into I and I∗ in addition to
their tariffs. This is because if countries could focus on just those aspects of their
digital openness that are generating the cross—border non-pecuniary externalities
and address those externalities with limited negotiations, then, from that point
forward, we would be back in the world of the previous section where Assumption 1
applies and where achieving the effi ciency frontier with GATT’s shallow approach
to integration is possible.25 I explore this possibility further in section 6.

24Again this follows from the convexity of c(·) and c∗(·).
25While the existence of a cross-border non-pecuniary externality that I analyze here therefore

does change the purpose of a trade agreement, it does so in a way that suggests the possibility
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5. Digital Trade in Services26

In this section I focus on the case of digital trade in services. As in the previous
section, I will think of an open digital policy environment as contributing to lower
trade costs but also possibly generating an externality that may have both local
and cross-border dimensions. Mirroring the structure of the previous section, I
first develop a benchmark model for services trade at a general level that incor-
porates both the pre-digital world and the digital world as special cases. I then
consider the purpose of a trade agreement in each special case of this benchmark
model.

5.1. A benchmark trade-in-services model

I follow Staiger and Sykes (2021) and focus on mode 3 services trade in order to
reflect the emphasis of GATS commitments. A good illustrative example might
be trade in construction services. In the pre-digital world, a foreign construction
company opens a branch offi ce in the home-country market and takes on local road
construction projects, thereby providing mode 3 exports of construction services
to the home country. In the digital world, all that is still true, but the foreign
company advertises its construction services on its foreign website where orders are
placed and where electronic payments are also made, and it digitally communicates
with the home-country branch offi ce over initial orders and any change orders that
arise during the course of construction; and the openness of digital policies in each
country can impact the functioning of each of these digital tasks.
As Staiger and Sykes (2021) observe, the approach to market access liberaliza-

tion taken by GATS is strikingly at odds with the shallow-integration approach
taken by GATT, and is instead more aptly described as a deep-integration ap-
proach, whereby the negotiated change or removal of domestic regulations and
other non-tariff barriers to trade in service sectors is seen as the primary method
of expanding market access. And while mode 3 services trade has several defining
characteristics, including (i) the need for foreign capital to locate in the importing
country and establish a commercial presence, (ii) the frequent existence of market
failures that offer a legitimate purpose for domestic regulations, and (iii) a lack of

of addressing the various problems in separable ways as I have just described, and in this sense
is very different from the complications raised by “offshoring” and highlighted by Antras and
Staiger (2012a, 2012b), where the nature of the pecuniary externality is itself altered. I return
to this point in the Conclusion.
26The material in this section builds heavily on section 4 of Staiger and Sykes (2021).
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readily available tariff-like instruments that can be applied to such trade, Staiger
and Sykes establish that the key feature of mode 3 services trade that according
to the terms-of-trade theory can account for the distinct design features of GATS
relative to GATT is characteristic (iii), the lack of a readily available tariff-like
instrument that can be applied to mode 3 services trade. Here I adopt this “miss-
ing tariff instrument” perspective on GATS and extend the partial equilibrium
model of mode 3 services trade put forward by Staiger and Sykes to allow for the
possibility of digital trade in services.
I focus on the policy choices of the home—country government, and to this

end I assume that the service under consideration is demanded only in the home
country. I represent this demand with the general downward-sloping demand
curve D(P ) where D is a decreasing function and P is the consumer price of this
service in the home-country market. The service must be produced in the home
country, where it is consumed (mode 3). Moreover, to reflect the fact that market
imperfections in the service sector are common, I assume that the consumption
of this service generates a negative (“eyesore”) externality that detracts from
aggregate national welfare in the home country (the externality does not cross
borders).27 This externality is separate from any externality that might arise
with open digital policies, and I will assume that it exists in both the pre-digital
and digital world. To fix ideas the externality could be thought of as reflecting
the noise or dust levels associated with construction services. The important
role of this market imperfection is to introduce a legitimate public policy role for
regulatory standards in the home-country service sector; the exact nature of the
market imperfection is not crucial.
The home-country government can impose a regulatory standard s which spec-

ifies as a condition of entry into the home-country service market a (maximum)
level of the externality φ(s) generated per unit of the service provided, and in
principle a different standard may be applied to home-country and foreign service
providers. I denote by r and ρ the particular standards imposed on home and
foreign service providers respectively, with φ(r) and φ(ρ) the associated per-unit
externality levels generated by consumption of the services provided by home and
foreign service providers under their respective standards.28 I assume that φ is

27As the service must be consumed where it is produced, it is immaterial whether the exter-
nality arises from the process of production or from the act of consuming the service: for ease
of reference I assume it is consumption that generates the externality.
28My assumption here that the externality is incurred per-unit of the service demanded seems

natural (e.g., for the noise levels associated with construction services), but differs from my
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a decreasing and convex function. A nondiscriminatory standard would satisfy
r ≥ ρ, while r < ρ would indicate that the home-country government has im-
posed a discriminatory standard on foreign service providers in the home-country
market. Many policy interventions in the service sector take the form of entry
restrictions, some implicit (licensing or certification requirements for entry) and
some explicit (numerical quotas on numbers of service suppliers that may enter),
and this modeling of regulatory standards can be thought of as a shorthand for
such policy interventions.
To meet the standard s, service providers must incur a per-unit compliance

cost, which includes both the cost of actually meeting the standard as well as the
cost of establishing conformity with the standard. These costs, of course, are not
immutable. And while it is natural that governments would be inclined toward
design features of regulatory standards which favor local service providers and
lead to higher costs of compliance for foreign service providers (see e.g., Copeland
and Mattoo, 2008), it is also possible that government investment in the effi cient
design and implementation of a given standard could help to bring down these
extra costs of compliance for foreign suppliers.
This possibility can be captured in a simple way as follows. I represent the

compliance cost for home-country service firms facing standard s with the function
κ(s), where κ is increasing and convex in s. And I then assume that by investing
L ≥ 0 at a cost of c0 · L in the design and implementation of the standard s,
the home-country government can achieve a compliance cost for foreign service
providers facing standard s equal to κ∗(s, L) ≡ κ(s) +λ(L), where λ is decreasing
and convex in L with λ(L = 0) ≡ λ̄ > 0 and λ(∞) ≥ 0. Hence, if the home-country
government adopts the regulatory standard level s and chooses not to invest to
reduce the cost of compliance for foreign service providers, then κ∗(s, L = 0) =
κ(s) + λ̄ > κ(s) and the cost of regulatory compliance to the standard level s
in the home-country market will be greater for foreign than for home-country
service providers. And by making investments in regulatory design, the cost of
foreign compliance can be lowered toward the cost of home-country compliance.
I assume that for any regulatory standards r and ρ, the quantity of services
supplied by home-country and foreign service providers is then given respectively
by the general upward-sloping supply curves Sh(qh − κ(r)) for qh ≥ κ(r) and
Sf (qf −κ∗(ρ, L)) for qf ≥ κ∗(ρ, L), with Sh and Sf increasing functions and where

assumption about the form of the externality associated with digital openness, which I have
assumed is independent of the amount of digital trade. As will become clear below, the findings
I emphasize do not hinge on either of these assumptions.
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qh and qf are the respective prices received in the home-country market by the
home-country and foreign service providers.
I noted above that as a practical matter there is a “missing tariff instrument”

when it comes to mode 3 services trade. At one level this is true by definition:
import tariffs and export taxes are by definition not available in the context of
mode 3 services trade, given that such trade does not cross international borders.
Of course, in principle governments could have other fiscal instruments at their
disposal that can mimic tariffs, such as a discriminatory sales tax imposed on
foreign service providers at the point of sale of the mode 3 service. Following
Staiger and Sykes (2021), I will ultimately assume that as a practical matter such
policies are not available to governments due to the prohibitively high transaction
costs that would be associated with their use. But for purposes of developing the
benchmark model it is useful to abstract from these transaction-cost considera-
tions and assume that such tariff-like instruments are available. For simplicity I
will refer to the discriminatory sales tax imposed on foreign service providers as a
“tariff,”and denote the home-country and foreign tariffs by τ and τ ∗, respectively,
each expressed in specific terms. Finally, in addition to its standards policies and
tariff, I assume that the home-country government can levy a nondiscriminatory
sales tax t on home-country and foreign service providers alike (tax if positive and
subsidy if negative), expressed in specific terms.29

As in the benchmark model of section 4, I assume that trade costs can be
impacted by the digital policies of each country, which I again represent by the
function ι(I, I∗), where ι(0, 0) is non-prohibitive and with ι(I, I∗) decreasing and
convex in both its arguments and non-negative for all I and I∗. In the context of
mode 3 services trade, I have in mind that these trade costs could include the cost
of search to find a service provider (e.g., a web search versus a physical search),
or the costs of delivery of the service (e.g., concentrating the logistics associated
with the provision of the service in the foreign offi ce or requiring these logistics
to be performed on site in the home country); and as before, the digital policies
I and I∗ are taken to represent the kinds of regulatory barriers to digital trade
described in section 3.30

29In light of the fact that any mode 3 service that is consumed in the domestic market must
also be produced there, production taxes are equivalent to sales/consumption taxes in this
setting. Therefore, while for simplicity I refer to these taxes as sales taxes, thinking of them as
production taxes would be equally valid and leave unchanged the analysis to follow.
30For mode 3 services, where a commercial presence in the importing country must be es-

tablished, it is still the case that the restrictive digital policies of each country could raise the
cost of trade as I have assumed here. For example, data localization requirements can raise the
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I restrict attention to taxes and trade costs that are set at non-prohibitive
levels. Hence, the price paid by home-country consumers and the prices received
by home-country and foreign service providers must satisfy

qh + t = P = qf + ι(I, I∗) + τ + τ ∗ + t. (5.1)

Note that services sell in the home country at the same price P regardless of the
standard to which they are produced, reflecting the fact that individual consumers
do not differentiate across units of the service on the basis of the magnitude of
the externality φ that it generates when it is consumed.
The market-clearing condition D(P ) = Sh(qh − κ(r)) + Sf (qf − κ∗(ρ, L)) de-

termines equilibrium in this market. Using the pricing relationships in (5.1), this
condition can be used to determine the market-clearing price received by foreign
service providers

q̂f = q̂f (

(−)︷ ︸︸ ︷
ι(I, I∗) + τ + τ ∗,

(−)
t ,

(+)
r ,

(+)
ρ ,

(−)
L )

from which the market clearing price paid by home-market consumers and received
by home-country service providers also follow:

P̂ = q̂f (ι(I, I
∗) + τ + τ ∗, t, r, ρ, L) + ι(I, I∗) + τ + τ ∗ + t

≡ P̂ (

(+)︷ ︸︸ ︷
ι(I, I∗) + τ + τ ∗,

(+)

t ,
(+)
r ,

(+)
ρ ,

(−)
L )

q̂h = q̂f (ι(I, I
∗) + τ + τ ∗, t, r, ρ, L) + ι(I, I∗) + τ + τ ∗,

≡ q̂h(

(+)︷ ︸︸ ︷
ι(I, I∗) + τ + τ ∗,

(−)
t ,

(+)
r ,

(+)
ρ ,

(−)
L ).

The derivative properties of the price functions are all intuitive and follow from
the assumed properties of the demand and supply functions.
As I did in section 4, I can also define the foreign world price and the home

world price of the mode 3 service by Pw∗ ≡ qf+τ ∗ and Pw ≡ P−τ−t, respectively.
As before, the foreign and home world prices are related by Pw − Pw∗ = ι(I, I∗),

costs of trade by eliminating the option of cloud storage and thereby forcing a mode 3 service
provider to invest in costly cyber security for its local data (see, for example, the discussion
in Goldfarb and Trefler, 2019, and the reports listed in the Google Public Policy Blog posting
https://publicpolicy.googleblog.com/2015/02/the-impacts-of-data-localization-on.html).
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as can be confirmed with (5.1). A drop in trade costs ι brings Pw and Pw∗ closer
together, and when ι = 0 the home and foreign world prices are equated. The
market-clearing home and foreign world prices are given by

P̂w = q̂f (ι(I, I
∗) + τ + τ ∗, t, r, ρ, L) + ι(I, I∗) + τ ∗ (5.2)

≡ P̂w(

(+)︷ ︸︸ ︷
ι(I, I∗) + τ ∗,

(−)
τ ,

(−)
t ,

(+)
r ,

(+)
ρ ,

(−)
L )

P̂w∗ = q̂f (ι(I, I
∗) + τ + τ ∗, t, r, ρ, L) + τ ∗

≡ P̂w∗(

(−)︷ ︸︸ ︷
ι(I, I∗) + τ ,

(+)

τ ∗ ,
(−)
t ,

(+)
r ,

(+)
ρ ,

(−)
L ).

Following Staiger and Sykes (2011, 2021), it is also useful to define the market-
clearing world prices of the foreign-produced unregulated (“raw”) service —prior to
bringing it into compliance with the prevailing home-country regulatory standard
—and the associated foreign producer price of the unregulated service, by

P̂w
0 ≡ P̂w − κ∗(ρ, L) = P̂w

0 (

(+)︷ ︸︸ ︷
ι(I, I∗) + τ ∗,

(−)
τ ,

(−)
t ,

(+)
r ,

(−)
ρ ,

(+)

L ), (5.3)

P̂w∗
0 ≡ P̂w∗ − κ∗(ρ, L) = P̂w∗

0 (

(−)︷ ︸︸ ︷
ι(I, I∗) + τ ,

(+)

τ ∗ ,
(−)
t ,

(+)
r ,

(−)
ρ ,

(+)

L ),

q̂0f ≡ q̂f − κ∗(ρ, L) = q̂0f (

(−)︷ ︸︸ ︷
ι(I, I∗) + τ + τ ∗,

(−)
t ,

(+)
r ,

(−)
ρ ,

(+)

L ).

Notice that for any ρ and L there is a one-to-one correspondence between the
world prices in (5.2) and the raw world prices in (5.3). But as Staiger and Sykes
observe and as the top two lines of (5.3) confirm, it is the raw world prices that
reveal the nature of terms-of-trade manipulation in this setting and which are
most helpful for interpreting non-cooperative Nash policy choices. In particular,
while both P̂w and P̂w

0 are decreasing in τ and both P̂
w∗ and P̂w∗

0 are increasing
in τ ∗ reflecting the terms-of-trade improvement associated with an increase in
one’s own tariff as expected, and while both world price measures also exhibit the
expected impact of trade costs ι, it is only the raw world prices P̂w

0 and P̂
w∗
0 that

fall when the standard on foreign service providers ρ is raised, reflecting the ability
of the home-country government to pass some of the cost of the higher standard
on to foreign service providers, the essence of terms-of-trade manipulation in this
regulatory setting. An analogous statement holds for the impact of L: as P̂w

0 and

33



P̂w∗
0 reveal, when the home-country government invests more in lowering the cost
of compliance for foreign service providers, foreign service providers capture part
of the gains from this investment. For this reason I will follow Staiger and Sykes
and use the raw world prices P̂w

0 and P̂
w∗
0 as the measures of each country’s terms

of trade.
Finally, as before I allow an open digital environment in a country to generate

a non-pecuniary externality that takes an “eyesore”form. And as before, I assume
that this externality may have both a local and a cross-border component, with
the local component increasing in own-digital openness and the cross-border com-
ponent increasing in the digital openness of one’s trading partner. Home-country
welfare is then given by the sum of consumer surplus for mode 3 services plus the
producer surplus generated by home-country service providers plus tax revenue
net of the cost of investment in the design and implementation of the standard,
minus the cost of the eyesore externality generated by mode 3 service consump-
tion and any externality associated with digital openness. And foreign-country
welfare is the sum of the producer surplus generated by foreign-country service
providers operating in the home-country market plus trade tax revenue, minus
the cost of any externality associated with digital openness. And as before, it is
straightforward to show that world welfare (the sum of home and foreign welfare)
is independent of world prices.

5.2. The purpose of GATS in a pre-digital world

As I did with the benchmark trade-in-goods model, I will think of the pre-digital
world as corresponding to a special case of the benchmark trade-in-services model
described above in which

I ≡ 0 ≡ I∗ (5.4)

and there is no workable Internet in either country. As noted above, I will also
assume that tariffs are unavailable to governments in the context of mode 3 services
trade. But before imposing this instrument restriction, I first describe the effi cient
and Nash policy choices in the pre-digital world of mode 3 services when tariff-like
instruments on mode 3 services trade are assumed to be available, as I assumed
in developing the benchmark model above. In this setting, I demonstrate two
points: first, I show that tariffs are not in fact needed to achieve effi ciency; and
second, I show that tariffs are the only policies that are distorted in the Nash
equilibrium, just as was the case in the pre-digital world of the benchmark trade-
in-goods model. With these results, I confirm a central finding of Staiger and

34



Sykes (2021) for the pre-digital world, namely, that the underlying purpose of a
trade agreement is the same for both trade in goods and trade in mode 3 services.
This is an important property of the pre-digital world, and in the next section I
will ask whether it is preserved in the digital world.

The purpose of a trade agreement To proceed, I first record the policy
choices that maximize world welfare in the pre-digital benchmark trade-in-services
model:

τ e + τ ∗e = 0 (5.5)

te = φ(re)

[−φ′(re)]− κ′(re) = 0 = [−φ′(ρe)]− κ′(ρe)
Sef × [−λ′(Le)]− c0 = 0.

The interpretation of the effi cient policies characterized in (5.5) is intuitive. From
the third line of (5.5), the standards for both home-country and foreign service
providers are chosen to equate the marginal benefit of a slightly higher standard in
terms of per-unit externality reduction ([−φ′(re)] and [−φ′(ρe)]) with the increase
in marginal cost of service production from the slightly higher standard (κ′(re)
and κ′(ρe)): given the symmetric technologies across service providers in terms of
both the externality that their services generate for a given standard (φ(s)) and
the sensitivity of the cost of compliance to changes in the standard (κ(s)), there is
no effi ciency reason to impose discriminatory standards across home-country and
foreign service providers, and the third line of (5.5) implies re = ρe. With these
effi cient standards in place, the effi cient sales tax (te) is then simply the Pigouvian
tax that internalizes the remaining externality generated by the home-country and
foreign service providers in the home-country market (φ(re)), as the second line
of (5.5) indicates. And it is effi cient to invest in the design and implementation
of the standard as it relates to foreign service providers to the point where the
marginal benefit of such investment (the reduction in the total costs incurred by
foreign service providers in meeting the standard, Sef × [−λ′(Le)]) is equal to the
marginal cost of the investment (c0), as the bottom line of (5.5) reflects. Notice
that while the effi cient standard applied to both home-country and foreign service
providers is the same, the effi cient investment in reducing the cost of compliance
for foreign service providers leaves these providers with a higher regulatory cost
than that faced by home-country service providers. Finally, as indicated by the
top line of (5.5), with these effi cient interventions in place there is no role for
tariffs in the set of effi cient policy interventions.
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I next turn to the noncooperative Nash policies that each government would
choose unilaterally to maximize its own welfare. Straightforward calculations
reveal that the Nash policies are given by:

τN =
P̂w∗N

ηE∗N
and τ ∗N =

P̂wN

ηMN (5.6)

tN = φ(rN)

[−φ′(rN)]− κ′(rN) = 0 = [−φ′(ρN)]− κ′(ρN)

SNf × [−λ′(LN)]− c0 = 0,

where I use the notation ηE
∗N
to refer to the elasticity of foreign export supply (i.e.,

the elasticity of mode 3 supply of foreign service providers in the home-country
market) evaluated at Nash policies, and I use the notation ηM

N
to refer to the

elasticity of home import demand defined positively (i.e., the elasticity of home-
country demand for mode 3 services supplied by foreign service providers, defined
positively) evaluated at Nash policies. Evidently, as a comparison of (5.5) and
(5.6) confirms, only the tariffs on mode 3 services trade are ineffi cient in the Nash
equilibrium of the pre-digital world, and they take the familiar Johnson optimal
tariff form: conditional on Nash trade volumes, all other Nash policy choices are
effi cient. This confirms a central finding of Staiger and Sykes (2021) for the pre-
digital world, namely, that despite a number of salient differences between goods
and services, the underlying purpose of a trade agreement in the context of mode
3 services trade is the same as the purpose of a trade agreement over goods trade:
in both cases, that purpose is to reduce tariffs and expand market access and
trade volumes to effi cient levels.

The design of GATS Having established for the pre-digital world that the
purpose of a trade agreement is the same across goods and (mode 3) services, the
design of GATS seems puzzling. After all, if (5.6) describes the starting point
from which governments considered the design of a trade-in-services agreement,
the strategy of borrowing heavily from the design features of GATT—and therefore
focusing market access negotiations on a single policy instrument while putting in
place various rules to prevent governments from back-sliding on the market access
commitments implied by their negotiated bindings with new protective behind-
the-border measures —seems like an obvious and natural way to proceed. What,
then, explains the striking difference between GATT and GATS that I noted at
the outset of this section? I now illustrate the key elements of the “missing tariff
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instrument” interpretation of this difference put forward by Staiger and Sykes
(2021).
To this end, I introduce the following assumption, eliminating each govern-

ment’s ability to impose tariffs on mode 3 services trade:

No tariffs on mode 3 services trade: τ = τ ∗ ≡ 0. (Assumption 2)

Assumption 2 can be rationalized in practical terms on the grounds of the pro-
hibitively high transaction costs that would be associated with the policy instru-
ments τ and τ ∗ given that in the context of mode 3 services trade they represent
discriminatory sales taxes on foreign mode 3 service providers administrated at
the point of sale.
As (5.5) confirms, Assumption 2 does not alter the effi cient setting of non-tariff

policies in this environment, because tariffs are not part of the effi cient policy
package. But the absence of a tariff for purposes of terms-of-trade manipulation
has a profound impact on the unilateral (Nash) non-tariff policy choices of the
home-country government, which are now given by the following:

tN − φ(rN) =

[
ΘN

S ′h + S ′f

]
> 0 (5.7)

[−φ′(rN)]− κ′(rN) =

[
ΘN

S ′h + S ′f

]
×
[
S ′h × κ′(rN)

SNh

]
> 0

[−φ′(ρN)]− κ′(ρN) =

[
−ΘN

S ′h + S ′f

]
×
[
S ′h × κ′(ρN)

SNf

]
< 0

SNf × [−λ′(LN)]− c0 =

[
ΘN

S ′h + S ′f

]
× S ′h × [−λ′(LN)] > 0,

where ΘN ≡ (SNf − S ′f × [φ(rN) − φ(ρN)]), and where under the unilaterally
optimal home-country policies ΘN > 0. As a comparison of (5.7) with (5.6)
confirms, without its tariff-equivalent policy instrument, the home-country gov-
ernment must turn to its other policies as second-best means to manipulate the
terms of trade. And as a comparison of (5.7) with (5.5) reveals, to this end
the government will set its nondiscriminatory sales tax above the Pigouvian level
(tN > φ(rN)), impose a lower-than-effi cient standard on home-country service
providers ([−φ′(rN)] > κ′(rN)) and a higher-than-effi cient standard on foreign ser-
vice providers ([−φ′(ρN)] < κ′(ρN)), and make smaller-than-effi cient compliance-
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cost-reducing investments in the design and implementation of the standard ap-
plied to foreign service providers (SNf × [−λ′(LN)] > c0). Each of these policy
distortions can be understood from examining their terms-of-trade implications
as recorded in (5.3).
In short, and as Staiger and Sykes (2021) argue, without a tariff to manipulate

its services terms of trade, an importing government will in the Nash equilibrium
tend to spread protective distortions widely across the policy instruments that it
does wield in the service sector, thereby “contaminating”many of its Nash poli-
cies with internationally ineffi cient terms-of-trade motives. And if (5.7) describes
the starting point from which governments would have considered the design of a
trade-in-services agreement, the strategy of borrowing heavily from the shallow-
integration design features of GATT no longer seems like an obvious and natural,
or even viable, way to proceed, so much so that it seems plausible that this
strategy may not have even occurred to GATS negotiators. Rather, with (5.7) as
their starting point and facing evident behind-the-border policy distortions spread
throughout the domestic service market, a decision to adopt a deep-integration
approach to services liberalization seems almost inevitable. From this perspec-
tive the lack of an effective tariff or tariff-equivalent policy instrument for (mode
3) service-sector intervention can go a long way in accounting for the striking
differences in the architecture of GATS and GATT.

A GATS redesign for the pre-digital world Nevertheless, as Staiger and
Sykes (2021) demonstrate, this does not mean that shallow integration is impos-
sible for services. Rather, Staiger and Sykes show that it is possible to exploit the
elements of the trade-in-goods problem that are shared with the trade-in-services
problem to devise a “two-step”path forward for liberalizing trade in services that
has much in common with the shallow-integration approach of GATT.
As Staiger and Sykes (2021) describe, in a first step governments would agree

to a set of blanket rules to apply to services along the lines of the GATT rules
that apply to goods, namely: (i) the national treatment (NT) rule, which prohibits
domestic regulatory and tax policies that discriminate against foreign trade; (ii)
the agreement on technical barriers to trade (TBT), which prohibits unnecessarily
trade restrictive regulatory choices; and (iii) the non-violation (NV) clause, which
protects the value of market access concessions from erosion due to subsequent and
unanticipated changes in non-contracted policies. Staiger and Sykes show that, in
ruling out discriminatory and unnecessarily trade restrictive regulatory choices,
such an agreement would induce governments to unilaterally remove protectionist
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elements from their standards and regulatory policies in the service sector and
divert them into a narrow set of fiscal —but not regulatory —measures, or per-
haps into a single preferred regulatory measure. And with international policy
ineffi ciencies concentrated in such a limited set of instruments, governments could
then in a second step use negotiations over these instruments to establish (in con-
cert with the NT, TBT and NV rules) the market access commitments in service
sectors needed to arrive at the effi ciency frontier, without the need to directly
negotiate over a wide range of domestic regulatory measures, much as GATT has
used negotiated commitments on tariffs in the goods sector. As Staiger and Sykes
argue, the possibility of pursuing shallow integration of services trade in this way
might allow countries to side-step the diffi cult sovereignty issues that arise with
deep integration efforts, and that may help explain the relative lack of GATS’s
success to date as compared to GATT.
As should be clear from the discussion above, the property of the pre-digital

world that underpins the possibility of a shallow-integration approach to liberal-
ization in the service sector is that the problem for a trade-in-services agreement
to solve is not so different from the problem that a trade-in-goods agreement must
solve. And the key step in establishing this property is to show that, absent the
missing tariff for mode 3 services —that is, when Assumption 2 is not imposed
— the two problems are the same. In the next section I consider whether this
property extends to a digital world.

5.3. The purpose of GATS in a digital world

In a world of digital trade in services, the benchmark model of section 5.1 ap-
plies. As I did when considering the pre-digital world, below I first characterize
effi cient policies, then characterize Nash policies, and then consider the purpose
of a trade agreement covering services trade in a digital world. Again I proceed
by considering two possibilities for the digital world, one where the non-pecuniary
externality associated with digital openness is purely local and does not spill over
across borders, and the other where this externality has both local and cross-
border components.

5.3.1. A purely local non-pecuniary externality from digital openness

I consider first the case of a purely local non-pecuniary externality from digital
openness, by imposing Assumption 1. For the reasons explained just above, in

39



what follows I assume that countries have access to tariffs on (mode 3) digital
services trade, and therefore I do not impose Assumption 2.
It is direct to calculate that for this case the effi cient policies when countries

engage in digital trade in services are characterized by

τ e + τ ∗e = 0 (5.8)

te = φ(re)

[−φ′(re)]− κ′(re) = 0 = [−φ′(ρe)]− κ′(ρe)
Sef × [−λ′(Le)]− c0 = 0

Sef × [− ∂ι
∂I

]− c′(Ie) = 0 = Sef × [− ∂ι

∂I∗
]− c∗′(I∗e).

Comparing (5.8) with (5.5), the only difference in effi cient trade-in-services policies
between the pre-digital and digital world involves the effi cient setting of the digital
policies I and I∗, which are absent from (5.5) and characterized in the last line
(5.8). The interpretation of the effi cient digital policies Ie and I∗e for the case of
digital trade in services and a purely local non-pecuniary externality is analogous
to the interpretation for the case of digital trade in goods.
What about the Nash policies for this case? The Nash policies when countries

engage in digital trade in services are characterized by

τN =
P̂w∗N

ηE∗N
and τ ∗N =

P̂wN

ηMN (5.9)

tN = φ(rN)

[−φ′(rN)]− κ′(rN) = 0 = [−φ′(ρN)]− κ′(ρN)

SNf × [−λ′(LN)]− c0 = 0

SNf × [− ∂ι
∂I

]− c′(IN) = 0 = SNf × [− ∂ι

∂I∗
]− c∗′(I∗N).

But as a comparison of (5.9) with (5.8) reveals, when countries have access to
a tariff-like policy instrument to apply to (mode 3) digital services trade and
when the non-pecuniary externality from digital openness is purely local, only the
tariffs on services trade are ineffi cient in the Nash equilibrium of the digital world,
and they take the familiar Johnson optimal tariff form: conditional on Nash trade
volumes, all other Nash policy choices are effi cient, just as in the pre-digital world.
I have therefore demonstrated with (5.8) and (5.9) that the key step in es-

tablishing the possibility of a shallow-integration approach to liberalization in the
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service sector in the pre-digital world extends to a digital world for the case of a
purely local non-pecuniary externality from digital openness; and from here it is
straightforward to show that the rest of the argument extends as well. Evidently,
then, in the digital world the possibility of a shallow-integration approach to lib-
eralization in the service sector remains, just as Staiger and Sykes (2021) describe
that possibility for the pre-digital world.

5.3.2. A cross-border non-pecuniary externality from digital openness

When the non-pecuniary externality from digital openness flows across borders,
Assumption 1, which I imposed in the previous section, no longer holds. And as
with the analysis of digital trade in goods from section 4, when Assumption 1 is
violated and θ > 0, the Nash choices of digital openness in the presence of digital
services trade are unaffected but the effi cient choices are now characterized by

Sef × [− ∂ι
∂I

] = [1 + θ]× c′(Ie) (5.10)

for the home-country government and by

Sef × [− ∂ι

∂I∗
] = [1 + θ]× c∗′(I∗e) (5.11)

for the foreign-country government.
With (5.10) and (5.11) exactly analogous to (4.18) and (4.19), it is clear that

all of the conclusions reached in section 4 for the case of digital trade in goods
in the presence of a cross-border non-pecuniary externality from digital openness
carry over to the case of digital trade in services. In particular, as I noted in
section 4, in the presence of a cross-border non-pecuniary externality from digital
openness there are now two problems to solve: the cross-border non-pecuniary
externality must be addressed; and conditional on addressing this first problem,
the insuffi cient market access problem familiar from the pre-digital world must
also be addressed. But as I also noted in section 4, even in this case there may
be an approach to integration that lies somewhere between shallow integration
on the one hand, and on the other hand fully deep integration where countries
negotiate over all aspects of digital policy that enter into I and I∗.

6. Digital Trade and the Design of the WTO

In this section I assess what the analysis presented in the previous sections means
for the design of the WTO in a world of digital trade. The main message comes
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in two parts.

Purely local non-pecuniary externalities First, if the non-pecuniary exter-
nalities associated with open digital policies are purely local, then the purpose
of a trade agreement in a digitalized world is to achieve an effi cient level of mar-
ket access expansion, the same purpose as in the pre-digital world. And for this
purpose a shallow-integration approach can in principle suffi ce.31

Of course, in the analysis above I have abstracted from a number of challenges
that a shallow approach to integration would confront in practice;32 and in reality
the line between shallow and deep integration is not as stark as my analysis makes
it out to be. At a more practical level, therefore, and as I emphasized earlier,
the message in this case is not so much that no degree of deep integration is
necessary in a digital world, but rather that the existing market access orientation
of the WTO can provide a potentially useful guardrail to delineate the “depth”
of integration that trade agreements should contemplate in the digital world:
according to the findings above, and just as in the pre-digital world, there is
no reason for a trade agreement in the world of digital trade to go deeper than
what is required to ensure that property rights over negotiated market access
are reasonably secure. The use of such a guardrail could help governments avoid
conflicts between globalization and national sovereignty that, according to the
analysis presented above, would be unnecessary.
Even in this case, the analysis above suggests that the rise of digital trade

could pose a challenge for the WTO, because it has the potential to disrupt the
market access implications of existing WTO commitments. For example, while
a good delivered via instructions for 3-D printing is still a good according to my
taxonomy, it may be that as a practical matter the tariff commitments negotiated
in the pre-digital world no longer afford the same degree of trade protection against
imports of that good that they once did; and it may also be that new digital
forms of protection become relevant which could undermine existing market access
commitments. But at least in principle, existing WTO rules are well designed to
handle these issues, because these issues are not new to the digital age. The first

31Interestingly, adopting a very different modeling approach that features monopoly platforms
and two-sided markets for platform services and focuses on the particular issue of privacy pro-
tection, McCalman (2021) comes to a similar conclusion that shallow integration may suffi ce for
issues related to digital trade.
32See Staiger and Sykes (2021) for a discussion of a number of these challenges in the context

of a shallow-integration approach to the liberalization of trade in services.
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of these issues could be handled under the various renegotiation clauses that exist
in the WTO, which are designed to allow WTO market access commitments to
function as “liability rules”that can be renegotiated without fear of hold up from
trading partners.33 And the second issue can in principle be addressed with the
existing WTO rules (e.g., NT, TBT, NV) that are designed to handle such issues
more broadly.
There is also an interesting further implication of the analysis above in the

case where the non-pecuniary externalities associated with open digital policies
are purely local: the existing moratorium on tariffs on electronic transmissions
might be complicating the task of shallow integration in a world of digital trade.
This is because, as the analysis above makes clear, it is only when constraints on
the use of tariffs on digital trade are introduced that the unilateral choices of non-
tariffbehind-the-border policies become distorted for protectionist terms-of-trade-
manipulation purposes. Viewed from this perspective, in the case where the non-
pecuniary externalities associated with open digital policies are purely local, the
suspension or termination of the moratorium on tariffs on electronic transmissions
should have the effect of inducing governments unilaterally to concentrate their
protective and internationally ineffi cient measures on such trade into tariffs; and
in inducing such “tariffi cation,” abandoning this moratorium might represent a
useful first step toward effective shallow integration in a digital world.
A final pair of observations that apply to this first case are also relevant.

First, even if the purpose of a trade agreement does not change with the rise
of digital trade, the blurring of the distinction between goods and services that
digitalization has caused and will increasingly cause in the future presents an
important challenge for the WTO in light of the dramatically different structure
of GATT and GATS. This challenge can be reduced if the design features of GATT
and GATS are brought closer together, since then the distinction between goods
and services becomes less consequential within the WTO framework. As I have
described above, in principle GATS could be redesigned to be more like GATT.
The advent of the digital age may make such a redesign all the more attractive.
At the same time, the analysis of the previous sections also suggests a second,

related observation: from a functional perspective, a new approach to the classifi-

33In the context of the WTO, renegotiations of market access commitments for goods are
handled through GATT Article XXVIII, while for services they are handled through GATS
Article XXI (see Hoda, 2001, on the history of renegotiations in GATT and the early WTO).
On the liability rule interpretation of WTO market access commitments, see Schwartz and Sykes
(2002), Pauwelyn (2008) and Maggi and Staiger (2015).
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cation of goods and services for the digital world might be attractive. Recall that
for the analysis above I have adopted a simple taxonomy that partitions digital
trade transactions into two groups: digital trade in goods, and digital trade in
services; and to develop this taxonomy I have defined a transaction as involving a
good (service) if at the moment of consumption that transaction is a good (service)
as traditionally defined. And as I noted, for the formal analysis I have assumed
that digitalization does not itself alter the feasibility of imposing a tariff on the
trade in question. My analysis, however, has confirmed for the digital world what
the analysis of Staiger and Sykes (2021) implied for the pre-digital world, namely,
that for the purposes of the design features of a trade agreement what functionally
distinguishes trade in goods from trade in services is whether or not a tariff can
be feasibly applied to that trade. This suggests the attractiveness of adopting a
simple alternative classification system for traded goods and services within the
context of the WTO: simply put, digital or otherwise, traded goods would refer
to transactions on which a tariff can feasibly be applied, and these transactions
would be covered under GATT; traded services would refer to transactions on
which a tariff cannot be applied, and these transactions would be governed under
GATS.34 Under this alternative classification, digitalization would change a good
into a service or vice versa if and only if it altered the feasibility of imposing tariffs
on the international transaction.

Cross-border non-pecuniary externalities The second part of the message
applies where the non-pecuniary externalities associated with open digital policies
cross international borders. As I have noted, in this case the purpose of a trade
agreement becomes more complex, as there are now two problems to solve: the
cross-border non-pecuniary externality must be addressed; and conditional on
addressing this first problem, the insuffi cient market access problem familiar from
the pre-digital world must also be addressed. But I also emphasized a further
point: even in this case, there may be an approach to integration for goods and
services trade in a digital world that lies somewhere between GATT’s shallow
integration approach on the one hand, and on the other hand fully deep integration

34This alternative classification adopts a functional perspective in the sense that it is based
on the answer to the question “Can a tariff be applied to the transaction?”; see Wille-
myns (2019) for a disussion of alternative functional and other approaches to the classifi-
cation of services in the WTO. It should also be noted that the alternative classification
I describe here would not necessarily conform to the principal of “technological neutrality”
that currently applies to GATS commitments (see the WTO Analytical Index Annex 1B at
https://www.wto.org/english/res_e/publications_e/ai17_e/gats_art1_jur.pdf.
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where countries negotiate over all aspects of digital policy. This is because if
countries could jointly focus on just those aspects of their digital openness that
are generating the cross—border non-pecuniary externalities and address those
externalities with limited negotiations, then, from that point forward, we would
be back in a world where there are no (unaddressed) cross-border non-pecuniary
externalities and where only local non-pecuniary externalities remain; and as the
analysis above confirms, that is a world where achieving the effi ciency frontier
with GATT’s shallow approach to integration is possible.
To illustrate this point, I now briefly describe the possibility of a middle ground

between shallow and deep integration in the context of the “data de-correlation”
scheme proposed by Acemoglu et al (forthcoming). Acemoglu et al consider a
situation in which users of a digital platform value privacy and impose negative
externalities on each other when they share their personal data with the platform,
provided that their data is correlated with other users so that the platform also
learns something about other users through this correlation. In such a situation,
individual-level data is underpriced and the market economy generates too much
data. As Acemoglu et al describe, data de-correlation represents one possible
solution to address this problem. De-correlation is a scheme for mediating (via a
trusted third party) data transactions in a way that reduces their correlation with
the data of other users —and in particular the correlation between the data of a
user who is not sharing her data with the data of others who have shared their
data —and thereby mitigates these externality-induced privacy concerns.35

In the context of the present discussion, we could think of WTO member
governments agreeing to a limited form of this proposal, tailored to address just the
correlation with the data of other international users —and hence addressing just
the cross-border non-pecuniary externality associated with these digital privacy
issues — and leaving the handling of correlation of users’ data within national
borders to the discretion of each national government. In this way, users of the
digital platform would retain private property rights over their own cross-border
data flows and thereby avoid the associated cross-border non-pecuniary externality
that would otherwise arise, and such property rights might be protected within
the WTO Agreement on Trade-Related Aspects of Intellectual Property Rights
(TRIPS); but whether or not users retained such rights over their own within-

35As Acemoglu et al (forthcoming) discuss, the de-correlation scheme that they propose is
different from procedures which anonymize data, because anonymization hides information about
the user who is sharing her data, while de-correlation only hides information about others who
are correlated with this user.
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country data flows would be a decision for each national government to make.

7. Conclusion

The design of a trade agreement should reflect its purpose. Does digital trade
change the purpose of a trade agreement? To explore this question in a formal
model, I have adopted a simple taxonomy of the ways in which digital trade can
arise and the policies that can be used to impact such trade. I have reviewed
what the theoretical literature on the economics of trade agreements has to say
about the purpose of a trade agreement covering both goods and services in a pre-
digital model world economy, and how this purpose can be seen to be reflected
in the broad design features of both GATT and GATS, the WTO agreements
that govern international trade in goods and services respectively. I have then
introduced digital trade into the model world economy and revisited the purpose
of a trade agreement; and from this perspective I have considered whether the rise
of digital trade warrants changes in the design of the WTO.
With digital policies, as with other behind-the-border measures, the fact that

regional and mega-regional agreements are delving deeply into efforts to negoti-
ate directly over such measures does not necessarily mean that the WTO should
follow suit, even if it could. Indeed my findings suggest that the WTO’s shal-
low approach to integration is perhaps better designed to deal with digital trade
than is commonly believed. I have shown that where non-pecuniary externali-
ties associated with digital openness exist but are purely local, the purpose of
a trade agreement for both goods trade and trade in services is unchanged by
the advent of the digital world. I have demonstrated that this implies that, in
such a world, the existing shallow-integration features that worked well for GATT
in the pre-digital world can in principle be applied to digital policies impacting
goods trade; and I have argued that a GATT-like shallow-integration approach to
trade in services which departs from the approach taken by GATS but is along
the lines proposed by Staiger and Sykes (2021) could in principle be applied to
digital policies impacting services trade as well. I have also shown that where the
non-pecuniary externalities associated with digital openness cross international
borders, the purpose of a trade agreement becomes more complex. But I have
demonstrated that even in this case there may be an approach to integration for
goods and services trade in a digital world that lies somewhere between GATT’s
shallow integration approach on the one hand, and on the other hand fully deep
integration where countries negotiate over all aspects of digital policy.
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I have taken a reduced-form approach to modeling the impact of digitalization
on the world economy, and in doing so I have abstracted from many important
features of digital trade and digital policies. If modeled, a number of these features
would introduce potentially important departures from the simple competitive in-
dustry environment that I have adopted for my formal analysis, and it is possible
that such departures could alter my findings. As I noted earlier, the terms-of-trade
theory of trade agreements has been shown to yield robust findings across a wide
range of market structures, and I suspect that my findings here will prove fairly
robust as well. Still, it is important to move beyond the reduced-form approach
I have adopted and investigate the impacts of digitalization on the purpose of a
trade agreement in micro-founded models of digital trade. In this regard, Antras
and Staiger (2012a, 2012b) have shown that the terms-of-trade theory does not
extend to “offshoring”settings with the characteristic that domestic and foreign
buyers exchange specialized inputs whose prices are determined by bilateral bar-
gaining and are not disciplined by industry-wide market clearing conditions.36 To
the extent that digital trade, and especially digital trade in services along a global
value chain, is thought to exhibit this characteristic, an important caveat to the
results I have derived here should be kept in mind. Extending the analysis to such
an environment is an important direction for future work.
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