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1 Introduction

1. BT Group plcis pleased to respond to the Competition and Market Authority’s
(CMA) call for information on digital mergers. As a leading provider of fixed,
mobile and TV services in the UK and in international markets, BT is an
established player in digital markets, and also interacts with other digital
players across a range of different services.

2. The CMA is seeking views on a range of issues associated with the assessment
of mergers in digital markets, including the key market features, the implication
for possible theories of harm and determining the counterfactual.

3. BT addressed many of these questions in our response to the Digital
Competition Expert Panel’s consultation.! Our response to that consultation
focused on the distinguishing characteristics of digital markets, potential
theories of harm and how the competition policy regime should be updated for
changes in these digital markets.

4, We also engaged Professor Robert Hahn to provide an economic perspective
on competition policy, focusing on why the regulatory environment should
promote dynamic efficiency rather than just static efficiency. Professor Hahn
argues that the fast-moving pace of digital markets means that regulators
should recognise the temporal limitations of competition policy, and ensure
their analysis is forward-looking to prevent any unintended consequences of
intervention.

5. Professor Hahn also notes that merger policy can be used as a tool to promote
more competition, and “policymakers may wish to take a more relaxed attitude
towards proposed mergers between firms that have the capability to become
competitors to incumbent firms within the digital ecosystem”.? Given the
overlap in topics between that consultation and the CMA’s call for information,
we have attached our report and Professor Hahn’s report to this response.

6. This response addresses the CMA’s specific question about theories of harm
that might arise when the target is active in a complementary market.

Theories of harm when target is active in a complementary market

7. For acquisitions where the target is active in a complementary or adjacent
market, the competition authority needs to consider theories of harm that do
not just affect the market in which the acquirer is active but also the one where
the target is active. An acquirer that operates in digital markets may be
uniquely positioned to leverage into adjacent markets. In these cases, the
competition authority should assess whether any such leveraging could lead to
consumer harm due to a significant lessening of competition.

8. We have identified three broad categories of harm a competition authority
must consider when a digital firm acquires a target in an adjacent market.

L https://www.gov.uk/government/consultations/digital-competition-expert-panel-call-for-evidence

2 Hahn, R (14 December 2018): “Competition policy for digital markets: An economic perspective”.
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Competition concerns arising from digital firms leveraging their power into adjacent
markets through acquisition

9. There is a long tradition in telecoms regulation of addressing risks to
competition which arise where market power is leveraged from one market to
another. The focus has been wholesale market power in (typically fixed)
telecoms markets being leveraged into retail markets through conduct such as
margin squeeze. Various ex post investigations (and ex ante regulators) have
considered this issue and put in place remedies to protect retail competition
and end consumers.

10. In the digital economy there are new sources of market power arising from
control over inputs, interfaces, platforms or essential information. Market
power in digital markets could also arise in situations where users on a
platform value other users being on the same platform creating a barrier for
users to switch away, for example on social media platforms. Where firms who
control these potential digital ‘bottlenecks’ expand into adjacent markets there
may be consequences for competition in these markets that should be
considered. Merger control provides an opportunity to do so where the
expansion occurs through acquisition.

11. A competition authority must assess whether there is loss of dynamic
competition. Digital markets often exhibit strong network effects, such that
firms compete for the market through innovation. Once a certain scale is
reached a digital firm may be able to earn supernormal profits which may be a
fair reward for innovation that is valued by consumers.

12. Such digital firms can then use these supernormal profits to fund entry into an
adjacent market, where that adjacent market could be one where there is
competition in the market. Where there is competition in the market,
competition authorities should consider the implications of a potential
distortion of competition where some firms can set prices below cost.

13. Over time fewer firms would be able to compete regardless of how efficient or
innovative they are in that market. This outcome may harm dynamic
competition and ultimately consumers, who may face higher prices and less
choice.

14. This strategy could be applied by large digital players in various ways, including
as a new entrant in that market or through an acquisition of an existing player.
In either case, the digital player may have the ability to undermine dynamic
competition in the market by cross-subsidising prices.

15. Competition authorities should consider this theory of harm when assessing
any merger between a digital firm and a target in an adjacent market. The
authority should determine whether ex post competition law is sufficient to
prevent such anticompetitive pricing, and if not, analyse whether the
acquisition should be prohibited under this theory of harm.

Scrutiny of transactions (involving large digital firms) which increase the likelihood of
tying or bundling where risks to competition outweigh customer benefits

16. As a leading provider of bundled services in telecommunications, we
understand that consumers often value the ability to purchase multiple services
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17.

18.

19.

20.

21.

through one bundle. Customers can benefit from lower prices, improved
product offerings as well as a more straightforward customer experience.

However, competition authorities have also looked at theories of harm related
to bundling — typically exclusionary abuse — as well as possible merger effects
related to the propensity of consumers to buy bundles. For example, the
acquisition of EE by BT (essentially a conglomerate merger) looked at incentives
for the merged entity to foreclose in one market in order to harm a rival
primarily active in a different product market given a growing propensity to
purchase fixed and mobile services in bundles. A detailed analysis of markets
and projected purchasing trends indicated a low risk of such conduct and the
transaction was cleared unconditionally.

Bundling may take different forms in the digital age. It will occur in different
dimensions of the digital value chain and in ways that may not be as obvious to
consumers as the explicitly marketed bundles that are commonplace in
communications. Bundling of applications with operating systems and handsets
is one such example (which has already attracted regulatory scrutiny). The
effects of these new forms of bundling should be considered (including as part
of merger assessments) on a case by case basis looking at both welfare-
enhancing as well as potential anti-competitive effects.

A particular issue in digital markets is that transactions may allow a digital
operator to widen a user base (potentially though bundling), with pay offs —
through two-sided market structures — which are not available to traditional
operators.

The Facebook/WhatsApp transaction, for example, is illustrative of a trend
whereby communications (voice, messaging and video) form part of broader
social networking platforms (a form of bundling). The synergies available by
using end-user data profiles across the entirety of the bundled services and
platforms gives the acquirer a stronger position in selling advertising and, in
turn, the ability to offer the bundled communication services on terms which
are very difficult for traditional operators to match (e.g. free messaging
services).

Existing firms who are not in a position to bundle services and platforms across
adjacent markets may be harmed and end customers may have less choice
than otherwise. A competition assessment would typically assess the ability of
rivals to respond and adapt to such a challenge. But a natural response of
telecommunications firms to such a strategy — to create its own two-sided
structure with revenue from infrastructure capacity charges funding free
services to end users — is limited by net neutrality restrictions. The restrictions
created by the net neutrality rules also allow large digital players to attack the
traditional sources of profit for telecoms operators whilst leaving them with the
significant network costs associated with gigabyte or high speed infrastructure.

Data may also be a source of strategic value that should be considered as part of

transactions involving large digital players

22.

A key feature of digital markets is the ability of large players to consolidate user
data across platforms which are developed (or acquired) and which offer a
variety of services in order to serve advertisers seeking to target these users
(and to optimise the experience of users). Through transactions, digital firms
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could increase their ability to leverage large datasets on users in a manner that
is not possible for existing competitors. The Apple/Shazam transaction, for
example, illustrates a digital merger where the acquirer, Apple, could see
commercial opportunities in using Shazam’s data to promote new music to its
own users.

23. Existing competitors face particularly high hurdles in competing against digital
firms with large datasets if such data is costly to acquire. Digital firms have, at
least in part, acquired data by developing innovative new platforms or services
that users’ value. As noted above, because these firms often operate in two-
sided markets, they can often provide users access to their platform at zero
price. By contrast, in the one-sided telecoms markets that BT operates in, BT
can usually only acquire data about customers by selling services with a
positive price. The nature of this one-sided market limits the scope and scale of
data telecoms operators can acquire.

24, Digital firms are therefore in a unique position to leverage their data to target
customers in adjacent markets and this has implications for competition where
they enter markets (such as telecommunications) in which incumbents cannot
compete effectively with this business strategy.

25. An acquisition of a player in an adjacent market can underpin data leveraging
by providing a ready-made dataset of customers in the adjacent market.
Competition authorities should consider potential distortions to competition
arising from data combinations when assessing such acquisitions.

26. We also note that the Digital Competition Expert Panel recommended that a
new Digital Markets Unit should consider remedies of data mobility and data
openness for firms that have strategic market status.? For firms that have
acquired large amounts of data about users in two-sided markets, the
competition authority might consider the interaction of any such policy with its
assessment of proposed acquisitions by such firms of targets in an adjacent
market and associated data leveraging opportunities.

Conclusions for revision of Merger Assessment Guidelines

27. We have described three broad categories of theories of harm that a
competition authority must take account of when assessing a merger or
acquisition of a digital firm and a firm in an adjacent market: (1) loss of dynamic
competition, (2) conglomerate effects of tying or bundling, and (3) exclusionary
effects of data combination.

28. In all three cases, the scale of the harm can be particularly large for acquisitions
by digital firms because of their own scale and spending power. 10 of the top
20 largest publicly listed companies in the world are technology or digital
services companies.* Apple alone has $237bn of cash reserves, and the likes of
Facebook, Amazon, Google and Apple have global R&D budgets of $55bn in
total as of December 2018.°> Their global scale allows them to enter into
adjacent markets rapidly through an acquisition, and whilst in many cases this

3 Digital Competition Expert Panel (March 2019): “Unlocking digital competition”, p5.
4 PwC (31 March 2018): “Global Top 100 companies by market capitalisation”, 31 March 2018 update.
5 Amazon Annual Report 2018, p25, Facebook 10-K for year ended December 31 2018, p43, Alphabet 10-K for

year ended December 31 2018, p33, Apple 10-K for year ended December 31 2018, p27, p30.
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may provide valuable disruption in these markets, in some cases it could lead
to consumer harm where they compete on unfair terms.

In the context of assessing a merger or acquisition, competition authorities
should request internal documents from the acquirer or merging parties to
determine their strategy for operating in the adjacent market. These internal
documents can demonstrate entry plans, what type of strategy will be adopted,
the price-setting approach and the expected commercial value associated with
the transaction (and key drivers). The competition authority can then make a
considered judgement about whether such strategies could harm consumers in
the adjacent market.

The competition authority also needs to ensure its market analysis during a
merger assessment is forward-looking so that it captures the rapid changes that
occur in digital markets. As described by Professor Hahn in the attached
report, a focus on static efficiency in digital markets could sacrifice much bigger
gains in terms of dynamic efficiency.

In the context of the Merger Assessment Guidelines, we believe the CMA
should update these guidelines to reflect the theories of harm we have
identified above and their application to digital markets. The CMA should set
out the potential theories of harm that might be relevant to mergers or
acquisition involving a digital firm, including the ones we have described in this
submission.

Finally, we note in the context of remedies, that the Guidelines might usefully
comment on possible remedies where the main asset acquired is data rather
than physical assets. Further detail may also be helpful on circumstances
where the competition authority might consider recommendations to other
bodies to remove (or relax) barriers to more effective competition by existing
players in adjacent market (for example if traditional telco regulation or net
neutrality rules were identified as an impediment to rivals responding to the
changed competitive dynamics brought about by the digital merger).
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Introduction

1. BT Group plcis pleased to respond to the Digital Competition Expert Panel’s
consultation into the state of competition in the digital economy. As a leading provider
of fixed, mobile and TV services in the UK and in international markets, BT is an
established player in digital markets, and also interacts with other digital players across
a range of different services.

2. We have requested Professor Robert Hahn to provide an economic perspective to
competition policy in digital markets.! His paper is provided alongside BT’s response, and
focuses on why the regulatory environment should promote dynamic efficiency, rather
than static efficiency alone and why careful consideration should be given to the
incentives that competition policy provides for investment and innovation.

3. Global technology firms have achieved faster growth than traditional
telecommunications companies in the past decade. Large tech firms, such as Google,
Facebook and Amazon have seen revenue growth of 94% in the past five years,?
compared to a decline of 1% for UK telecoms companies over the same period.> UK
telecoms companies have faced increasing competitive pressure in various parts of the
value chain, including from over-the-top (OTT) players, telecoms infrastructure investors
and content providers.

4. Existing regulation in telecoms markets will need to adapt to these changes in digital
competition. Ofcom continues to impose ex ante regulation in a number of the markets
that BT serves, some of which are increasingly being disrupted by technology
developments. We therefore welcome the Government’s review into how competition
regulation may need to adapt to take account of such changes in competition due to
growth of digital markets.

5. Whilst the central focus of the panel’s review is on how competition policy is suited to
addressing competition issues in digital markets, we believe this review cannot simply
review ex-post competition law application without also reviewing aspects of traditional
ex-ante regulation. Given the interlinkages between digital markets and adjacent
markets such as the telecoms sector and the degree of substitution between existing
and new technologies, the panel should ensure there is a consistency in the principles
applied to competition law with ex ante regulation. We understand this review is not
intended to evaluate ex ante regulation in detail, but we believe the panel should

1 Hahn, R (14 December 2018): “Competition policy for digital markets: An economic perspective”, A response
to the call for evidence on competition in the digital economy.

2 Between 2012 and 2017, total revenues of Amazon, Facebook and Google grew by 94%. Source: Amazon,
Facebook and Google 10-K filings for years ended 31 December 2012 to 13 December 2017.

3 Ofcom Communications Market Report 2018, Office for National Statistics. Note: Ofcom reported total
revenues for telecoms sector is adjusted from real to nominal terms using CPI for consistency with nominal
revenues for US technology firms.



undertake its review of competition policy in digital markets in the context that it is
partly ‘anchored’ in ex ante regulated network markets.

Global technology firms place competitive constraints in adjacent
markets

6. Global technology firms have achieved remarkable success in a relatively short period of
time. As of March 2018, 10 of the top 20 largest publicly listed companies in the world
were technology or digital services companies compared to only 2 out of 20 in March
2009.% The global technology sector has seen growth in value of 322% in the last nine
years, compared to 42% for the telecommunications sector.”

7. Part of the capital gain in the technology sector could be a justifiable reward for
innovation. The technology sector typically engages in high amounts of R&D, and earns
rewards by developing new products and services that consumers are quick to take up.
The rewards for investors in these sectors may be seen as compensation for the high risk
they often bear, because customer demand is typically highly uncertain (and innovative
products can themselves be disrupted in fast moving segments).

8. The success of these firms has implications for competitive conditions in adjacent
sectors. Companies earning high returns can use these funds (and customer
relationships) to leverage into adjacent markets.

9. BT has already observed such disruption by global technology firms in the markets in
which it currently operates:

. OTT players: Over-the-top content providers are providing services that are
substitutes for some of the services provided by BT. The growth of WhatsApp and
VolP services such as Skype have reduced demand for fixed and telecoms voice
and messaging services. In the UK, mobile call volumes per subscription declined
in 2017 for the first time in ten years and texts per subscription have declined
since 2012,° demonstrating the impact that OTT players have had on the market.
At the same time, global technology companies are providing TV content services,
including sports content in the UK, with new monetisation strategies.’

" Mobile services: Traditional mobile companies face disintermediation and margin
erosion by handset suppliers providing handsets and e-SIMs.2 For example,
Amazon sells mobile handsets online at low prices, potentially funded through
advertisements on the other side of the two-sided market that it operates in.
Amazon preloads handsets sold on its website with its own apps, such as Prime

4 PwC (31 March 2018): “Global Top 100 companies by market capitalisation”, 31 March 2018 update.

5 Ibid.

6 Ofcom Communications Market Report 2018, p54.

7 For example, Amazon has purchased UK football TV rights, entering a market previously only including Sky
and BT. Amazon can bundle its sport content with its Prime TV offering, thereby expanding its 4.3m
households in the UK. Source: The Guardian (3 May 2018): “Amazon Prime Video’s growth outpaces Netflix in
UK”.

81n its latest operating systems, Apple has introduced ‘e-SIMs’, which allow users to virtually move between
different mobile network carriers. Source: https://support.apple.com/en-gb/HT209044



https://support.apple.com/en-gb/HT209044

Video, channelling customers to its own services, creating a new competitive
challenge for traditional mobile operators.

. Fixed network infrastructure: Fixed network infrastructure has historically been
viewed as an input that affords operators with market power, and BT has been
designated with significant market power (SMP) in a number of fixed markets.
However, global technology companies have made forays into these markets.
Google rolled out Fibre-to-the-Premise infrastructure in a number of US cities,
including Atlanta, Nashville, Salt Lake City and Austin.® The prospect of entry by
digital disruptors prompted traditional telecoms operators to accelerate their own
fibre investment, demonstrating the ability of global technology firms to influence
the timing of telecoms operators’ investment decisions.

" IT services: Amazon has opened data centres in a number of European countries,
including the UK, principally to provide cloud computing services. Amazon Web
Services’ growth has been driven by virtualisation, enabling more flexible, scalable
and cost effective services than traditional services. As a result, Amazon Web
Services has become the market leader in cloud computing, with 33% revenue
market share in 2018, overtaking historical market leaders such as IBM, which
only has 8% market share.® BT Global Services has decided to partner with
Amazon Web Services to provide cloud computing. These partnership models may
become more prevalent given the position that Amazon Web Services has
achieved.

10. These examples of entry by digital disruptors are relatively new phenomena in telecoms
markets. Prior to the emergence of global technology companies, BT principally faced
competition in retail markets from other communications companies. In many
wholesale markets, BT has been and continues to be regulated by Ofcom because it has
been found to have SMP. However, whilst the rise of digital disruptors has often brought
positive outcomes for consumers, they have created new competitive pressures and
challenges for telecoms companies in both retail and potentially wholesale markets. In
order to promote fair competition, this should be reflected in the market analysis
undertaken by sectoral regulators and competition authorities.

Ex ante regulation in adjacent markets should be reassessed in light
of competitive pressure from digital players

11. In order to impose ex ante regulation in the telecommunications sector, the European
Commission recommends applying a three-criteria test which assess whether (1) there
are high and non-transitory structural, legal or regulatory barriers to entry, (2) the
market does not tend towards effective competition within the relevant time horizon,
and (3) competition law is insufficient to adequately address the identified market
failure(s).!* The emergence of global technology companies and the competitive

9 Source: https://fiber.google.com/about/

10 Synergy Research Group (27 April 2018): “Cloud Growth Rate Increased Again in Q1; Amazon Maintains
Market Share Dominance”.

11 European Commission (27 April 2018): “Guidelines on market analysis and the assessment of significant
market power under the EU regulatory framework for electronic communications networks and services”,
Commission Staff Working Document, p6-7.
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pressure this creates should be assessed as part of the three criteria test, particularly on
a forward-looking basis.

The telecoms sector has historically tended to have higher barriers to entry at the fixed
infrastructure level, due to high fixed and sunk costs associated with deploying
infrastructure. However, these barriers to entry are being eroded by a range of factors
including the emergence of global technology firms, whose access to capital allows them
to invest in network infrastructure should they see value in doing so. Google’s
investment into FTTP networks in the US is an example of such entry.

With regards to the second criterion, telecoms companies are facing greater
competition from digital players whose services increasingly act as substitutes to their
products. The growth in data messaging services such as WhatsApp have come partly at
the expense of traditional fixed and mobile voice and messaging services, which brings
into question whether telecoms companies hold market power in these segments. So far
Ofcom has disregarded data messaging and VolP services as a competitive constraint on
fixed and mobile services, relying principally on historical trends to come to its
conclusion.*?

Part of the challenge for regulators is to reframe their analysis to take account of the
fast pace of change in digital markets. The European Commission’s SMP guidelines state
that “market characteristics should be analysed not only in a static but also in a dynamic
and forward-looking manner”.*3 In order to do so, regulators should place greater
emphasis on future trends in how the market could evolve, in particular, the capacity for
disruption of traditional markets by global technology companies who are constantly
innovating including by expanding into adjacent markets in order to build customer
relationships.

The European Commission recommends that “anticipated events must be expected
within a precise timeframe and on the basis of concrete elements...rather than
something which may be only theoretically possible” ** In digital markets, regulators face
a challenge in anticipating innovation because, by its nature, innovation involves
creating products and services that are not easily conceivable today.

Innovation in digital markets (and its likely impacts) cannot easily be predicted over
specific time horizons or based on concrete elements in the manner the Commission
describes, and yet digital players still place competitive constraints on existing suppliers.
Regulators should take a broader view of how a market may tend towards effective
competition encompassing competitive constraints arising from digital competition. For
example, regulators could consider how these constraints trigger responses from

12 0fcom (30 November 2017): “Narrowband Market Review: Statement - Markets, market power
determinations and remedies for wholesale call termination, wholesale call origination and wholesale
narrowband access markets”, paragraphs 4.58-4.59, p60-61; Ofcom (28 March 2018): “Mobile Call Termination
Market Review 2018-2021 — Final Statement”, paragraphs 3.45-3.49, p27-28.

13 European Commission (9 October 2014): “Commission Staff Working Document Explanatory Note
accompanying the document Commission Recommendation on relevant product and service markets within
the electronic communications sector susceptible to ex ante regulation in accordance with Directive
2002/21/EC of the European Parliament and of the Council on a common regulatory framework for electronic
communications networks and services, p9.

14 1bid, p10.



existing firms with regards to changes in their business models and/or more investment
in research and development, instead of just a focus on changes in price and quality of
existing products and services.!?

17. The final criterion states that ex ante regulation should only be imposed where

competition law remedies are insufficient to address the competition problem
identified. In Professor Robert Hahn’s paper accompanying this response, he notes that
in digital markets an ex post approach has some advantages over ex ante regulation
because of the difficulties of identifying market failures on a forward-looking basis.

Competition law and regulation must place greater emphasis on
guality rather than solely price

18.

19.

20.

In general terms, we agree with the current principle-based analytical framework
applied in competition law and used as a foundation for SMP regulation. That principle-
based system has evolved transparently through EU and UK administrative and judicial
proceedings to provide a flexible yet predictable analytical framework. We would
caution against changes to those principles and are concerned that well-meaning
changes might have unintended consequences beyond the scope of this review.®
Rather, we think it would be more appropriate to focus on the application of these
principles to digital technology companies specifically, in particular to market analysis.
In this regard, it is especially important for the application of the competition law
principles to be forward-looking and take into account the dynamism in relevant digital
markets.

In this regard, market definition is an important first step in any discussion of
competition concerns (whether in a competition law or SMP regulation context), and
can be particularly challenging in digital markets. The purpose of market definition is
“identifying the competitive constraints acting upon a supplier of a given product or
service”.!” The ease with which consumers can switch to substitute products and the
constraints placed by other competitors in the market define the relevant product
market over which market power can be assessed.

Market definition is often assessed by reference to a conceptual framework which posits
a Small but Significant Non-transitory Increase in Price test (SSNIP test). Under this test,
a market is defined as a group of products or services across which a hypothetical
monopolist could profitably impose a SSNIP (i.e. without this being undermined due to
volume losses). The SSNIP test provides a useful tool for market definition where

15 Telecoms operators have accelerated investment in recent years in areas where the digital economy may
make a difference, including BT’s partnerships with university research facilities and Deutsche Telekom’s
investment in data analytics, could disruptions and network asset utilisation. Source: Copenhagen Economics
(20 September 2017): “Review of SMP guidelines”, A study prepared for ETNO, p21-22.

16 For completeness, we note that we would be particularly concerned about any change to the standard of
review for appeals of competition law decisions. The current full merits review for Chapter 1/Article 101 and
Chapter 2/Article 102 infringements is important to ensure robust decision making and protection of the rights
of undertakings given the quasi-criminal nature of any breach finding.

17 Office of Fair Trading (2004), “Market Definition - Understanding competition law”, OFT Competition Law
Guidelines, paragraph 2.1.
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23.

24,

25.

26.

27.

changes in price are the key instrument by which a hypothetical monopolist could
exercise market power.

However, in digital markets, the traditional SSNIP may not identify appropriate product
markets for a number of reasons.

Firstly, digital markets are often two-sided, with suppliers interacting on both sides of
the platforms with users and advertisers. A supplier’s optimisation decision would take
into account the profits from both sides of the market. Therefore, the SSNIP test may
need to consider changes in price on both sides of the market and consider the demand-
side and supply-side response on both sides simultaneously.

However, in digital markets, users on one side of the market often do not pay a
monetary price. Users of Facebook, Google, Instagram, Youtube and other social media
platforms and search engines do not typically pay for the service. With a zero price,
conducting a SSNIP test is not viable for defining the relevant market. In such digital
markets, users effectively pay for their use of the platform by providing their personal
data, which can be monetised by the other side of the market, usually advertisers. For
example, users of Google provide data about their preferences based on their search
queries, which advertisers are then able to use to provide targeted goods and services.

In this setting, market definition may need to consider how a change in the amount
and/or quality of data that is provided by users affects the demand-side and supply-side
response on both sides of the market. This would provide a more complete view of the
ability of the hypothetical monopolist to profit, taking into account all of the tools it has
to exploit any market power.

Expanding the use of the traditional SSNIP test to changes in quality has been considered
by China’s Supreme Court in Tencent vs Qihoo, where the Supreme Court noted the
inadequacy of traditional analysis based on changes in price. The Supreme Court
discussed the use of changes in quality being used to define the product market, but
found that the exercise could only be conducted in qualitative terms. The difficulty in
quantifying changes in the quantity and/or quality of data supplied by users may mean
that demand and supply side responses can only be assessed in qualitative terms.

A second challenge with market definition in digital markets is that consumers often
regard services and products with differing capabilities as being viable substitutes. Users
can migrate to different digital platforms, switching their attention, even though the
platforms may provide different services under strict product market definitions. For
example, the growing use of Snapchat has coincided with declining use of Facebook by
younger users, as their attention has switched due to innovations by Snapchat. Although
Facebook and Snapchat offer differentiated services across multiple dimensions
including text updates, news content and advertising, the two platforms may constrain
each other to some extent through the measures they use to seek users’ attention.

We therefore believe competition and regulatory authorities should take a wider view of
market definition in digital markets, recognising the practical constraints placed by
users, who often view products with different capabilities as substitutes. Greater
analysis of switching behaviour across adjacent product markets, customer surveys and



recognition of quality as well price factors will enable authorities to better define
appropriate product markets.

Competition and regulatory authorities should ensure a level playing
field in the ability to accumulate data across industries and the use of
that data

28. The Digital Competition Expert Panel has requested responses on whether the

29.

30.

31.

32.

concentration of data within a small number of firms has an impact on competition.
Companies such as Google and Facebook collect data about their users, and in some
cases, this data accumulation may constitute a barrier to entry for other firms. The
accumulation of data has been likened to the high fixed costs associated with fixed
infrastructure, which could result in findings of market power. We agree that the
accumulation of such data and the subsequent use of that data (e.g. whether it is used
to embed or leverage market power) is an important area of focus for competition and
regulatory authorities.

The majority of the data that users of digital platforms provide tends to be highly
personalised and have a limited shelf-life. Clicks on online shopping websites, likes on
social media platforms and views on online video channels all represent the preferences
and choices of the users at the point in time in which they are made. Digital players
value this data highly at the point in time in which they gather it, because it is more
likely to be monetised, for example through targeted advertising to induce further
consumer spending. Over time, the value of such data declines because user preferences
and choices change, and the data cannot be monetised so easily.

Because such data decays in value over time, digital players constantly adapt their
operating models to engage their users such that they continue to supply their data.
Facebook’s move towards video content, Instagram’s ‘Stories’ feature and Snapchat’s
filters feature are all innovations that consumers value enough to continue supplying
their data to the platforms. Failure to keep users’ attention may lead to users switching
to alternative suppliers, providing strong incentives for the digital players to innovate
and provide services that users continue to value. The rapid decline of MySpace provides
an example of a digital platform failing to maintain user attention, and, as a result, losing
market share.

As discussed earlier, users in such two-sided platforms in effect pay for their use of the
platforms using their data. Constraining their ability to do so could prevent users from
benefitting from services they currently value (often at zero price) and may undermine
the incentive to create new services.

These principles apply more generally. For example, in telecoms markets, firms may also
collect data about their customers, including the amount of data they consume, the type
of content they prefer and time at which they consume services. In addition, telecoms
markets are highly competitive at the retail level, which means firms are competing to



attract customers, and one such competitive dimension could be the amount of data
that is supplied in return for valuable communications services.

33. We therefore believe a consistent approach should be applied when considering
concentration of data in different sectors. Allowing firms in one sector to collect user
data, but not firms in other sectors creates competitive distortions that harm overall
consumer welfare.'® Similarly, any regulatory efforts to promote consumer switching
should not be restricted to individual sectors, and should also consider switching
behaviour in digital markets. BEREC is currently consulting on such issues, including on
fostering interoperability obligations and data portability.°

34. We recognise consumer concerns about privacy and the way that their data is handled.
Digital players and firms in all sectors have a responsibility to ensure that consumers’
rights to data privacy are protected and consumers are provided information on how
their data is used. We believe such data privacy issues are best addressed outside of the
competition regime, and through consumer policy. Measures such as GDPR are an
example of how regulators can protect consumers without resorting to competition
regulation, which is not the appropriate tool for addressing consumer concerns about
data privacy.

18 For example, telecoms operators can provide valuable digital security services by collecting data about their
customers’ mobile phone locations when they withdraw funds from a bank account. Restricting telecoms
operators from collection and use of data limits such innovation in digital security, thereby harming consumer
outcomes in the long-run.

19 BEREC Public Consultation on the data economy, 4 October 2018.



Conclusion

35. Growth in digital markets has undoubtedly created new challenges for firms in adjacent
sectors, customers, and competition and regulatory authorities. BT is facing new forms
of competitive threat across a range of its products and services, including OTT content,
mobile handsets, fixed network infrastructure and IT services. In each of these areas, the
pace and materiality of disruption has been far in excess of what has been observed
historically. Regulatory authorities have so far been slow to adapt regulatory models in
the face of this digital disruption, and have continued applying ex ante regulation in
telecoms markets despite increasing competitive constraints from digital disruptors.

36. The services provided by digital firms include OTT voice calls, data messaging services
and video sharing, which all act as substitutes to traditional fixed and mobile services
offered by telecoms companies. This market convergence has so far been given little
weight in telecoms regulation, partly because of a tendency to focus on historical trends
rather than future competitive constraints. A greater emphasis on how markets are
evolving (and the pace of change) will help to ensure that competitive constraints across
adjacent markets are recognised.

37. This does not mean that the current principle-based analytical framework needs to be
changed. Rather, we think it would be more appropriate to focus on the application of
these principles to digital technology companies specifically, in particular to market
definition assessments. In this regard, it is especially important for the application of the
competition law principles to be forward-looking and take into account the dynamism in
relevant digital markets.

38. With regards to market definition, traditional tools may need to be adapted, for example
a hypothetical monopolist test for two-sided markets which captures the demand-side
and supply-side response on both sides of the market. Incorporating a qualitative
assessment of responses to changes in quality is important to achieve, a more
appropriate assessment of substitutes. A broader approach to market definition also has
implications in adjacent markets such as telecoms, where it will allow regulators to
recognise how new digital services are widening product markets.

39. Finally, we do not see the accumulation of data by a few firms necessarily results in
greater market power, as the value of data is time-limited such that firms are constantly
innovating to encourage users to willingly supply data. This property of data means the
accumulation of such an asset should not necessarily be seen as a barrier to entry.
However, we note that this applies in a number of sectors, and not just in digital
markets, so regulators should be conscious of applying regulations in one sector that
prevent a level playing field in the use of data to provide valuable services to consumers.
We believe concerns associated with data privacy are best addressed through consumer
protection policy rather than competition policy.

-
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Competition policy for digital markets:

An economic perspective
Robert Hahn

1. Introduction

| have been asked by British Telecom (BT) to provide input into the review of the state
of competition in the digital economy. My submission primarily covers questions 7
and 10 in the call for evidence.

| am a visiting professor, and former director of economics, at Oxford University’s
Smith School of Enterprise and the Environment. | have also served on the faculty of
Harvard University, and directed the AEI-Brookings Joint Center for Regulatory
Studies. My research has covered a number of issues in competition policy. | include
a bio in Appendix A and a Curriculum vitae in Appendix B.

| will argue for a regulatory environment that places greater weight on dynamic
efficiency than on static efficiency. Static efficiency refers to the state of affairs that
maximises current economic welfare; dynamic efficiency refers to the path of states
over time that maximises long-run economic welfare. Dynamic efficiency is a
particularly relevant welfare concept in digital markets, as they are subject to
significant change over time.

In this spirit, | will argue that regulators should generally take an ex-post approach to
regulation, acting once market failures are clearly identified and defined, rather than
acting before the fact (ex-ante).

My submission is organised into four parts. Section 2 discusses the appropriate goal
for competition policy and identifies some key constraints. Section 3 explores
different frameworks for thinking about the digital economy. Section 4 outlines some
initial lessons for competition policy in this space. Finally, Section 5 concludes.

2. Objectives and constraints

| am interested in providing some important lessons for competition policy in the
digital economy. Before doing so in Section 3, it is useful to define the goal of
competition policy, and identify key constraints faced by regulators.

The primary goal of competition policy should be to promote long-term economic
efficiency (Heyer, 2006). That means maximising the sum of producer and consumer
surplus over time, appropriately discounted (Carlton and Perloff, 2005). The key
phrase here is ‘long-term’. Practically speaking, it means giving careful consideration

1 These questions are: “What tools does competition policy need to deal with issues in the digital
economy in a sufficiently timely, effective and far-sighted manner?; To what extent are these in place
in the UK?”; and “Are there other issues you consider that the review should be considering, given its
focus on competition in the digital economy?”.
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to the incentives that competition policy provides for investment and innovation.

An important constraint upon the ability of regulators to achieve long-term efficiency
in digital markets is that economists do not understand them very well. While we have
stylised models of ‘equilibrium’ behaviour that provide some important insights for
how certain kinds of digital markets may operate (see, e.g., Rochet and Tirole, 2003),
we lack a solid theoretical understanding of the dynamics of digital competition
(Smith, 2007). This is concerning, as it could be argued that at least some, and
perhaps much, behaviour that we observe in digital markets does not take place at
an economic equilibrium.

Because these markets are fast-moving and poorly understood, regulators should
recognise the temporal limitations of competition policy (Hahn, 2001). Government
does not run on internet time. By the time regulations are put in place, the original
problem may well have been resolved within the market, or considerable progress in
that direction may have been made.

A classic example concerns the AOL-Time Warner merger, where American
authorities feared that AOL’s instant messaging service could become so dominant
that no other party could compete with it (Crandall, 2018). In the end, no intervention
was made, and other messaging services emerged.

Furthermore, the speed of movement within digital markets can leave both regulatory
decisions and legislation looking out of date. Distinctions between long-distance and
local calls, for instance, have been rendered largely meaningless by the development
of Voice over IP. Regulatory action should be reserved for cases when a dynamic
analysis illustrates that problems are likely to be both longstanding and unlikely to
resolve themselves.

To summarise, digital markets are dynamic and move quickly. This means that
regulation often lags changes in the market, and that static models of competition are
insufficient. Attempting to achieve the best outcome in a static framework could
impose significant costs in the long term, as these actions will not consider the
incentives for investment and innovation that drive long-term growth.

These market characteristics suggest that a suitable philosophy of regulation might
be “first, do no harm”. When a market is poorly understood, even the best-intentioned
regulation can have negative effects. Until there is compelling evidence and
understanding that suggests a course of action, regulators would be best advised to
monitor the situation. When an intervention is made, it should be as narrowly defined
as possible. Regulators should treat the diagnosed problem with the minimum
intervention needed for success.

This does not mean that there is no role for intervening in, or regulating, the
competitive aspects of the digital economy. Instead, it means acknowledging the
limitations on our knowledge and ability. With this in mind, | would like to present
some rules of thumb for thinking about competition policy in the digital economy.



3. How to think about the digital economy?

For the purposes of this paper, one can think of the digital economy as encompassing
large technology firms, such as Google and Amazon, and smaller firms that are part
of the Internet ecosystem. Before making recommendations on how to regulate these
markets, | will briefly list some important considerations when analysing the behaviour
of these firms.

While some digital markets resemble conventional ones, many others display a more
complicated structure, such as firms providing platforms that bring together buyers
and sellers. A number of features differentiate digital markets that are particularly
relevant to our analysis.

- Economies of scale in production: Average costs often fall as output
increases. In software, for example, it typically costs millions to produce the
first unit of the finished product, but negligible amounts for additional units.

- Complementarities across products: The value of a product increases as
other products related to its use are developed. For example, as software
applications are written for a computer operating system, the operating system
becomes more valuable to consumers.

- Network effects: Adding another person to a telephone, email or social media
network makes the network more valuable to other users in the absence of
significant congestion effects. Similarly, the value of many software
products increases with the number of users who can open the files they
produce.

- The pace of change: Software markets can change dramatically over short
periods. A relatively short time ago, AOL Instant Messenger and MySpace
were considered to be market leaders. New products emerge continually,
adding competition to existing markets and creating new ones.

Because of the features of supply and demand in some digital markets, there is not
always a clear competitive benchmark against which to judge the exercise of market
power. Indeed, the way to price in these markets is not always clear. Companies often
need to charge above marginal cost to recoup their investments, and the difference
between price and marginal cost is often not a good measure of market power.

Rochet and Tirole (2003), in a seminal paper, present a useful way of thinking about
some of these digital markets. They frame their analysis in terms of two-sided
markets, which involve two sets of agents interacting on a platform. In this framework,
decisions by one set of agents directly affect the welfare of the other set of agents,
often as a result of an externality (Rysman, 2009).

In this setting, pricing is more complicated than in traditional ‘one-sided’ markets. To

2 This section draws from Hahn (2001) and from ongoing work | am undertaking with
Scott Wallsten.
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quote Rysman (2009, p. 129):

In a one-sided market, we can characterise the price-cost mark-up in terms of
elasticity of demand and the marginal cost. But in a two-sided market, pricing
decisions will also include the elasticity of the response on the other side and the
mark-up charged to the other side.

For an intuitive example from the non-digital world, we can consider the behaviour of
bars. It is not uncommon for bars to run promotions offering discounts to female
patrons. This pricing structure is the result of a two-sided market where two sets of
agents (men and women) can be viewed as benefitting from each other’s presence
to different degrees. To attract an appropriate mixture of both, pricing may need to
be different for the two sexes.

In the digital world, there are many examples. Facebook, for example, does not
charge everyday users, but does charge advertisers. Google does the same for
search. Amazon and eBay do not charge buyers explicitly for the right to use basic
features of their platforms, but sellers are charged.

This two-sided structure makes decisions on competition policy more complicated
when we consider attaining static efficiency. The structure of these markets also
makes decisions more difficult for matters of dynamic efficiency.

The changing nature of competition in the digital economy can also make it
challenging to define the relevant market for competition policy. Firms can enter new
markets at startling speed. Historical market shares can be misleading, while changes
in technology are constantly redefining which products can be substituted for which
others. When considering the need for ex ante or ex post interventions in a market,
regulators should take into account real-world patterns of substitution, and the
distortions that can occur by differential regulatory treatment of closely-related
products.

Another way in which many companies in the digital market differ from more
‘traditional’ firms is their heavy reliance on “big data”. The use of this data is often
opaque to the end user, and consumers may not understand the true ‘cost’ of using
platforms, such as Facebook. Firms may be able to compete on this dimension, and
increase the attractiveness of their services by being more transparent about how
they process data. In addition, we may see the gradual introduction of markets that
pay customers for having access to certain kinds of data.

One related issue is the extent to which firms should be required to share their data.
In thinking about regulating this issue, regulators need to take into account a range
of benefits and costs. If, for example, firms are required to share data sets that they
have invested in developing, this could diminish their incentive to develop them in the
first place. At the same time, it may be desirable for consumers to be allowed to
exercise greater control over how and where their data are used.

It is in the nature of some of these markets that only a few players may be viable, or
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in the extreme, only one. The rise of winner-take-most markets makes it harder to
identify illegitimate monopoly power and predatory conduct. If competition in some
parts of the digital economy yields one or two industry giants, it is hard to say whether
the battle was fair and foul. The existence of large profits and market shares can also
be viewed as an incentive for firms to provide better services. Firms might compete
to ‘capture’ the market, and then continue to innovate to fend off potential
competitors.

Regulators should be aware that by providing a fix to the static competitive effects of
an undesirable activity, they are reducing the profits available to a firm willing to
provide a market alternative by introducing a service or product that undercuts the
incumbent firm. This is not to say that regulators should not take action; it is simply
to note that there is a trade-off.

Regulators should also be aware that digital markets have the capacity to affect the
level of competition within other markets in dramatic ways. Amazon, for example,
continues to exert competitive pressure on “big-box” retailers; in addition, many
bookstores have found they could not compete with Internet sales. These are just
two examples of a broader trend in favour of ecommerce, which has changed the
way consumers search for and buy goods and services.

Note that entry and competition in these markets does not always require that the
digital firm provide a product of the same sort. It can instead offer a close substitute.
For example, WhatsApp, Facebook Messenger, and iMessage substitute for texts;
Skype for phone calls; and Netflix for video stores (Wadhwa, 2017).

In the telecommunications industry, some of the digital leaders have helped transform
this market. Amazon and eBay have, for example, made it easier to sell handsets
independent of telecom companies. This makes it more difficult for operators to
attract customers to long-term phone plans using deals on handsets. Moreover,
Google is directly competing with incumbent telecom companies in the US by rolling
out Fibre-to-the-Premise infrastructure in a number of cities.

The bottom line is that digital markets should not exclusively be analysed with the
tools that we use for static analysis. One example of a problematic tool is the ‘small
but significant and non-transitory increase in price’ (SSNIP) test. The SSNIP test is
particularly inadequate in two-sided markets, as it fails to take into account how
changing the price on one side of the market affects revenues gained from the other
side. As Coyle (2018) points out, “the prices set by the platform on each of its ‘sides’
cannot be considered in isolation”. Moreover, the multidimensional nature of
products means that the monetary cost may not be the correct concept. The regulator
may want to consider the trade-offs between quality, privacy, and price when
evaluating market power.

Digital markets display different combinations of features, and should be analysed on
a case-by-case basis. The challenge for policymakers is understanding both which
framework is appropriate for each market, and the links between them — for instance,
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between Google’s web browser business, its search engine offering, and its email
service. The central challenge, however, is the simple lack of operational models that
capture the dynamics of competition.

4. Lessons from competition policy

Progress in digital markets takes place through innovation — the improvement of
existing technologies, the development of new products, and the creation of new
markets. The rate of innovation should in turn be viewed as the primary driver of long-
run consumer welfare.

While tools and techniques aimed at static analysis may suffice in traditional markets
— where the model of competition and the product provided are well-defined — they
are likely to fall short in more dynamic contexts, such as digital markets. The faster-
moving the market, the greater the need to focus on problems related to encouraging
innovation.

In my view, regulators should pay attention to the following set of principles when
regulating digital markets:

4.1 Focus on dynamic efficiency

Regulators should use a framework that focuses on dynamic efficiency. Static
measures of competition and consumer welfare are generally uninformative in
markets where progress largely takes place through innovation.

The real issue is what kinds of dynamic measures to use. Some scholars have called
for a new economics to deal with these dynamic issues. While this would be useful,
regulators do not have the luxury of waiting. The only realistic alternative, in my view,
is to apply the tools and techniques we already possess in a dynamic context. One
plausible measure, related to the idea of fragility, is the extent to which output and
pricing decisions of the company are constrained by potential or actual competition.

4.2 Think outside the box on mergers and acquisitions in the digital economy

One concern voiced by some commentators and scholars is that some tech firms in
the digital economy may have gotten too big (e.g., Wu, 2018). There are even
acronyms that label these mega-firms at the top, such as GAFAM (Google, Apple,
Facebook, Amazon and Microsoft).

| believe that regulators should be willing to think outside the box in terms of
promoting greater competition in this sector. Policy could restrict the large tech firms
in a few ways, ranging from breaking them up to setting behavioural rules. One of the
most common proposals is that GAFAM should face stricter conditions on their ability
to acquire other firms. Shapiro (2017), for example, when arguing for such an
approach, noted “As a general principle, the greater and more durable is the market
power of an incumbent firm, the larger is the payoff from preventing that firm from
acquiring the smaller firms that, if left to grow on their own, would become its
strongest challengers.”



This approach has two potential problems. First, it is difficult to know which small
firms might become strong challengers. For example, how might YouTube have
changed the Internet ecosystem if it had not been purchased by Google?

Second, the possibility of being acquired is in itself a reason entrepreneurs start
companies in the first place. Allowing such a purchase could reduce the static level
of competition within a market; however, it provides a considerable incentive for
entrepreneurs to take risk, and thus could increase dynamic efficiency. The ‘prize’ for
successful innovation is often being bought out by a major tech company. Thus,
allowing a dominant firm in a market to buy out smaller firms could counterintuitively
increase the dynamic efficiency of the market.

Still, economists may want to explore ways of carefully balancing the trade-offs
between restricting large tech firm purchases and potentially unintended
consequences. An alternative to restricting large tech firm purchases is to use merger
policy as a mechanism for promoting more competition in this space. Policymakers
may wish to take a more relaxed attitude towards proposed mergers between firms
that have the capability to become competitors to incumbent firms within the digital
ecosystem.

A good example is the recent AT&T-Time Warner merger, which is still being
challenged by the U.S. Department of Justice. A key claim that AT&T made was that
the merger would make it easier to compete with some of the larger tech firms in
areas such as advertising and the distribution of programming - for example, to
compete with Netflix (Financial Times, 2018). To the extent such claims are credible,
they should be considered in a positive light in merger proceedings if the aim is to
inject more competition into areas where the large tech firms currently dominate.

4.3 Reconsider the ex-ante and ex-post approaches to mergers and regulation
more generally

In a working paper with Lewis Evans (Evans and Hahn, 2010), | discuss optimal
regulation in fast moving markets. While my specific concern was telecoms, many of
the arguments we use apply to digital markets.

Regulatory policy can be viewed as falling into two categories: ex-ante, and ex-post.
Ex-post regulation seeks to deal with problems as they emerge and places a great
deal of emphasis on maintaining a competitive market. Competition law is generally
ex-post. Ex-ante regulation, on the other hand, seeks to replicate the circumstances
such a market would achieve using regulation. A simple example would be price
reviews, which set prices within a market.

The problem for ex-ante regulation in digital markets is that the market is not only
often out of equilibrium, but that the equilibrium it tends towards is also shifting. This
means that seemingly sensible ex-ante regulation can often find itself out of date and
holding back investment. In such cases, the dynamic costs of regulations have the
potential to be much larger than the initial static gains from making firms adopt a
particular price.



Moreover, ex-ante regulation is not only likely to be left out of date by the progress
of the market. It may also be rendered unnecessary by the development of substitutes
or rival products. This may be true in fast-changing markets, such as telecom and
video services, where customers have more and choices as technology evolves.
Regulating, for instance, the price of text messaging in a telecoms market could be
an example of unnecessary ex-ante regulation. Furthermore, regulating traditional
landline telephone service, with the possible exception of providing “lifeline” service
for low-income customers, may no longer be necessary.

In contrast, a significant benefit of ex-post regulation is that it provides a greater
degree of flexibility for firms to innovate than they would have under ex-ante
regulations. Rather than simply fixing an outcome that firms must adhere to,
regulators can examine issues on a case-by-case basis. This is likely to mean greater
dynamic efficiency, and consequently also greater long run economic welfare. These
arguments do not just apply to the obvious digital markets — online shopping, search,
advertising, and so on - but also to other firms that compete in the digital space.

This is not to say that ex-ante regulation does not have a role to play. As Coyle (2018)
notes, it can assist in helping to set a competitive playing field. To the greatest extent
possible, innovators should be able to build on existing frameworks. Further,
regulators could also examine the possibility of setting open technical standards,
which encourage firms to produce hardware and software that are compatible with
offerings from rival firms. Similarly, allowing customers to take their data with them
when they leave a service — data portability — could well be something regulators wish
to encourage.

What is less appropriate is trying to prescribe particular competitive outcomes. When
regulators believe an intervention of this sort is warranted, they should be sensitive
to the point that market structures are not fixed. Furthermore, regulators should
consider including mechanisms by which regulations could be reviewed at regular
intervals and removed if no longer necessary. It is important to provide firms with
stability for investment decisions, so such reviews and mechanisms should be clearly
set out.

5. Conclusion

Digital markets are both dynamic and poorly understood. While regulators should not
shy away from appropriate interventions, they need to be clear on what shape such
interventions should take.

To incentivise investment and innovation, it would be better for regulators to focus on
ex-post regulation rather than ex-ante in most situations. Further, regulators should
focus on the attainment of dynamic efficiency rather than short-term static gains, and
should be willing to bend their usual approach to mergers and other issues of
competition policy in promoting dynamic efficiency.
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2009- Editorial Board - Journal of Benefit-Cost Analysis

2009- Editorial Board - Journal of Prediction Markets
2008- Editorial Board - Policy and Internet
2006- Editorial Board - Review of Environmental Economics and Policy

2005-11 Columnist - Economists’ Voice

2000- Editorial Board - Milken Review
2000- Research Advisory Board - Committee for Economic Development
2001- Editorial Advisory Board - Regulation

1994-99 Board of Directors, Annapolis Center

1989-93  Editorial Council - Journal of Environmental Economics and Management
1990-92  Cochairman of the U.S. Alternative Fuels Council
PROFESSIONAL AFFILIATIONS

American Economic Association

Association for Public Policy Analysis and Management

Association of Environmental and Resource Economists

AWARDS

American Association for the Advancement of Science Fellowship

Barr Award for Outstanding Research in Applied Public Economics
Brookings Fellowship

Caltech McDonnell Award for best graduating student in Social Science
Premier's Fellowship, New South Wales, Australia

SELECTED RESEARCH PROJECTS AND
FOUNDATION SUPPORT

Agency for International Development, “Government Regulation of the Marketing and
Processing of Crops in Uganda”

Electric Power Research Institute, “Organizational Aspects of Power Pooling”
Electric Power Research Institute, “Markets in Transferable Property Rights”

Environmental Protection Agency, “An Examination of EPA's Controlled Trading Options”
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Environmental Protection Agency, “An Evaluation of Mechanisms for Complying with the
Ozone Standard”

Environmental Protection Agency, “Designing Markets in Tradable Allowances for Reducing
Acid Deposition”

Environmental Protection Agency, “Promoting Conservation Through Price Rationalization”

Environmental Protection Agency, “Evaluation of Economic Incentives for Hazardous Waste
Management”

Environmental Protection Agency, “Economic and Environmental Analysis of Alternative
Fuels”

Matsushita Foundation, “Educational Development”
Mott Foundation, “AEI-Brookings Joint Center for Regulatory Studies”

National Science Foundation, Decision, Risk and Management Science, “The Emergence of
Markets for Controlling Risks”

National Science Foundation, Regulation and Policy Analysis, “Spot Markets for Electricity”

National Science Foundation, Decision, Risk and Management Science, “Markets for
Controlling Environmental Risks”

New South Wales Government, Australia, “Economic Approaches for Protecting
Environmental and Natural Resources: From Theory to Practice”

Office of Technology Assessment, “Designing Economic Incentives for the Clean Air Act”

Rhode Island Foundation, “Options for Alternative Education”

Smith Richardson Foundation, “AEI-Brookings Joint Center for Regulatory Studies”

World Bank, “The Benefits and Costs of Regulation in Developing Countries”

World Bank, “Application of Economic Incentives to Environmental Problems in Developing
Countries”

SELECTED PUBLICATIONS®

Working Papers and Work in Progress

“Using Big Data to Estimate Consumer Surplus: The Case of Uber,” with Peter Cohen,
Jonathan Hall, Steven Levitt, and Robert Metcalfe, NBER working paper, September
2016, under revision.

“The Ridesharing Revolution: Economic Survey and Synthesis,” with Robert Metcalfe,
forthcoming in Oxford University Press book.

s Many of my scholarly publications can be found at www.ssrn.com.
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“The Economics of Water Security,” with Dustin Garrick, proposal accepted by Review of
Environmental Economics and Policy, under revision.

“Estimating the Trade-off between Efficiency and Equity from Energy Subsidies,” with
Robert Metcalfe, under revision, AER.

Friend of the Court Brief on Climate Change for the U.S. Supreme Court, with Tom
Schelling and Vernon Smith, May 2013.

“Refer-a-friend Economics: A Theoretical and Experimental Analysis,” with, Jonathan Dauvis,
John List, Robert Metcalfe and Michael Price, draft.

“Regulating the Tech Titans” with Scott Wallsten outline submitted to JEP.

“The Behavioralist as Policy Designer: The Need to Test Multiple Treatments to Meet
Multiple Targets,” with Robert Metcalfe, David Novgorodsky and Michael Price,
NBER working paper, under review JAERE.

“Overconfidence in Future Behaviors: Getting Customers to Use an Online Platform for
Water and Energy Management” with Robert Metcalfe and Dmitry Taubinsky, in

preparation.

“Getting Students to the College Entrance Test on Time: Can Incentives Help?,” with Ty
Cruce, Amos Dupuich, and Robert Metcalfe, in preparation.

“Understanding the Effectiveness of Bill Tracker Alerts on Energy Consumption,” with
Robert Metcalfe and Florian Rundhammer, in preparation.

“How Urban Mass Transit can Reduce Congestion: A Natural Field Experiment with BART,”
with Robert Metcalfe and Eddy Tam, in preparation.

Journals

“Promoting Customer Engagement: A New Trend in Utility Regulation,” with Robert
Metcalfe and Florian Rundhammer, Regulation and Governance, 2018, forthcoming.

“The Impact of Behavioral Science Experiments on Energy Policy”, with Robert Metcalfe,
Economics of Energy and Environmental Policy, 2016, 5(2), 27-44.

“Does the Social Cost of Carbon Matter: Evidence from U.S. Policy,” with Robert Ritz,
Journal of Legal Studies, 2015, 44, 229-248.

“Understanding the Effectiveness of Environmental Offset Policies,” with Kenneth Richards,
Journal of Regulatory Economics, 2013, 44(1), 103-119.

“Clash of the Titans: How the Largest Commercial Web Sites Got That Way,” with Hal
Singer, Milken Institute Review, 2013, 38-46.

“Is the U.S. Government’s Internet Policy Broken?,” with Hal Singer, Policy and Internet,
2013, 5(3), 340-363.

“Spectrum Policy and the Evolution of the Wireless Internet: Some Thoughts on Where
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Economists Agree and Disagree,” with Peter Passell, Economists’ Voice, May 2013.

“Assessing Competition in U.S. Wireless Markets: Review of the FCC’s Competition
Reports,” with Gerald Faulhaber and Hal Singer, Federal Communications Law
Journal, 2012, 64(2), 319-369.

“The Effects of Allowance Allocation on Cap-and-Trade System Performance,” with Robert
N. Stavins, Journal of Law and Economics, 2011, 54(4), S267-S294.

“An Evaluation of Government Efforts to Improve Regulatory Decision Making,” International
Review of Environmental and Resource Economics, 2010, 3(4), 245-298.

“Designing Smarter Regulation with Improved Benefit-Cost Analysis,” Journal of Benefit-
Cost Analysis, 2010, 1(1), Article 5.

“Government Failure and Market Failure: On the Inefficiency of Environmental and Energy
Policy,” with David Anthoff, Oxford Review of Economic Policy, (2010), 26 (2), 197-
224,

“The Economics of Allowing More U.S. Oil Drilling,” with Peter Passell, Energy Economics,
(2010), 32, 638-650.

“Why the iPhone Won’t Last Forever and What the Government Should Do to Promote its
Successor,” with Hal Singer, Journal on Telecommunications and High Technology
Law, (2010), 8, 313-350.

“Smart Phone Wars,” with Hal Singer, Milken Institute Review, (2010), 52-61.

“Addressing the Next Wave of Internet Regulation: Toward a Workable Principle for
Nondiscrimination,” with Robert Litan and Hal Singer, Regulation and Governance,
2010, 4, 365-382.

“Climate Policy: Separating Fact from Fantasy,” Harvard Environmental Law Review (2009)
33, 557-591.

“Greenhouse Gas Auctions and Taxes: Some Practical Considerations,” Review of
Environmental Economics and Policy, (2009), 1-22.

“A Statement on the Appropriate Role for Research and Development in Climate Policy,”
with Kenneth J. Arrow, Linda Cohen, Paul A. David, Charles Kolstad, Lee Lane, W.
David Montgomery, Richard R. Nelson, Roger Noll and Anne E. Smith, The
Economists’ Voice (February 2009): 1-4.

“The Benefits and Costs of Ethanol: An Evaluation of the Government’s Analysis,” with
Caroline Cecot, Journal of Regulatory Economics, (2009) 35, no. 3, 275-295.

“An Economic Perspective on a U.S. National Broadband Strategy,” with Scott Wallsten,
Policy and Internet, (2009) 1, Issue 1, Article 5.

“Where is Internet policy really headed?,” Economists’ Voice (2009) 6, no. 10, Article 5.
“Climate Policy and the Art of the Possible,” Milken Institute Review, Second Quarter

(2009): 36-47.
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“Has Economic Analysis Improved Regulatory Decisions?,” with Paul C. Tetlock, Journal of
Economic Perspectives 22, no. 1 (Winter 2008): 67-84.

“The Promise of Prediction Markets,” with Kenneth J. Arrow, Robert Forsythe, Michael
Gorham, Robin Hanson, John O. Ledyard, Saul Levmore, Robert Litan, Paul
Milgrom, Forrest D. Nelson, George R. Neumann, Marco Ottaviani, Thomas C.
Schelling, Robert J. Shiller, Vernon L. Smith, Erik Snowberg, Cass R. Sunstein, Paul
C. Tetlock, Philip E. Tetlock, Hal R. Varian, Justin Wolfers, and Eric Zitzewitz,
Science 320, no. 5878 (May 2008): 877-878.

“Is Trillion the New Billion?,” with Peter Passell, The Economists’ Voice (2009) 6, no. 7,
Article 2.

“Legislating Life’s Value,” with Peter Passell, Regulation (2008) 31, no. 4.

“An evaluation of the quality of impact assessment in the European Union with lessons for
the US and the EU,” with Caroline Cecot, Andrea Renda, and Lorna Schrefler,
Regulation and Governance (2008) 2, 405-424.

“Ethanol: Law, Economics and Politics,” Stanford Law and Policy Review 19, no. 3 (2008),
434-471.

“The Need for Greater Price Transparency in the Medical Device Industry: An Economic
Analysis,” with Hal Singer and Keith Klovers, Health Affairs 27, no. 6 (November
2008): 1554-1559.

“Regulating Our Way to Freedom?,” The American 2, no. 6 (2008): 108-109.

“The FCC’s $19 Billion Baby,” with Allen Ingraham, Regulation 31, no. 3 (2008).

“Regulation after Bush,” with Peter Passell, The Economists’ Voice 5, no. 4, Article 5 (2008).

“The Rush to Re-Regulate” with Peter Passell, The Economists’ Voice 5, no. 3, Article 5
(2008).

“Better that the Fed Regulates Subprime Mortgages” with Peter Passell, The Economists’
Voice 5, no. 1, Article 4 (2008).

“Assessing Bias in Patent Infringement Cases: A Review of International Trade Commission
Decisions,” with Hal Singer, Harvard Journal of Law and Technology 21, 2 (Spring
2008): 457-508.

“Microsoft: Predator or Prey” with Peter Passell, The Economists’ Voice 5, no. 2, Article 4
(2008).

“Time to Change U.S. Climate Policy,” with Peter Passell, The Economists’ Voice 4, no. 5,
Article 2 (2007).

“How Well Does the U.S. Government Do Cost-Benefit Analysis?” with Patrick M. Dudley,
Review of Environmental Economics and Policy 1, 2 (Summer 2007): 192-211.

“Are Drivers Who Use Cell Phones Inherently Less Safe?,” with James E. Prieger,
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Applied Economics Quarterly 53, 4 (2007): 327-352.

“The Myth of Net Neutrality and the Threat to Internet Innovation,” with Robert Litan, Milken
Institute Review, First Quarter (2007): 28-35; revised and updated as “The Myth of
Network Neutrality and What We Should Do About It,” for the International Journal of
Communication 1 (2007): 595-606.

“The Economics of Wireless Net Neutrality,” with Robert Litan and Hal Singer, Journal of
Competition Law and Economics 3, 3 (2007): 399-451.

“The Economic Significance of ‘Insignificant’ Rules,” with Caroline Cecot, Regulation and
Governance 1, no. 2 (June 2007): 172-182.

“Further Thoughts on the Cashless Society: A Reply to Dr. Shampine,” with Daniel Garcia
Swartz and Anne Layne-Farrar, Review of Network Economics 6, 4 (December
2007): 509-524.

“The President’s New Executive Order on Regulation,” with Robert Litan, The Economists’
Voice 4, no. 2, Article 1 (2007).

“Regulating the Raters: The Law and Economics of Ratings Firms” with Harold Furchtgott-
Roth and Anne Layne-Farrar, Journal of Competition Law and Economics 3, no. 1
(2007): 49-96.

“The Law and Economics of Software Security,” with Anne Layne-Farrar, Harvard Journal of
Law and Public Policy 30, no. 1 (Fall 2006): 284-353.

“The Impact of Driver Cell Phone Use on Accidents,” with James E. Prieger, Advances in
Economics & Policy 6, no. 1, Article 9 (2006): 1-37.

“A New Approach for Regulating Information Markets,” with Paul C. Tetlock, Journal of
Regulatory Economics 29, (2006): 265-281.

“The Move toward a Cashless Society: A Closer Look at Payment Instrument Economics”
with Daniel Garcia Swartz and Anne Layne-Farrar, Review of Network Economics 5,
no. 2 (June 2006): 175-198.

“The Move toward a Cashless Society: Calculating the Costs and Benefits” with Daniel
Garcia Swartz and Anne Layne-Farrar, Review of Network Economics 5, no. 2 (June
2006): 199-228.

“The Economics of Network Neutrality,” with Scott Wallsten, The Economists’ Voice 3, no.
6, Article 8 (2006).

“What Affects the Quality of Economic Analysis for Life-Saving Investments?” with Katrina
Kosec, Peter Neumann, and Scott Wallsten, Risk Analysis 26, no. 3 (2006): 641-655.

“Designing Environmental Policy: Lessons from the Regulation of Mercury Emissions,” with
Ted Gayer, Journal of Regulatory Economics 30, no. 3 (November 2006): 291-315.

“Costs and Benefits of Regulating Mercury,” with Ted Gayer, Science 310, (November 4,
2005): 777-778.
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“Using Information Markets to Improve Public Decision Making,” with Paul C. Tetlock,
Harvard Journal of Law and Public Policy 29, no. 1 (Fall 2005): 213-289.

“The Economics of Rebuilding Cities: Reflections after Katrina,” The Economists’ Voice 2,
no. 4, Article 1 (2005): 1-4.

“Regulating Mercury: What’s At Stake?,” with Ted Gayer, Science 309, no. 5732 (July 8,
2005): 244-245.

“The Precautionary Principle,” with Cass R. Sunstein, The Economists’ Voice 2, no. 2,
Article 8 (2005): 1-9.

“Sold, but what's the brokerage fee?,” with Robert E. Litan and Jesse Gurman, Milken
Institute Review, Fourth Quarter (2005): 46-55; revised and updated as “Bringing
More Competition to Real Estate Brokerage,” Real Estate Law Journal 35, no. 1
(Summer 2006): 86-118.

“Making Development Work,” with Paul C. Tetlock, Policy Review, no. 112 (August and
September 2005): 27-38.

“Big Ideas: The Market’s Last Frontier,” with Paul C. Tetlock, Milken Institute Review, First
Quarter (2005): 83-89.

“Counting Regulatory Benefits and Costs: Lessons for the U.S. and Europe,” with Robert E.
Litan, Journal of International Economic Law 8, no. 2 (June 2005): 473-508; reprinted
in Economics of Administrative Law, Susan Rose-Ackerman, editor, Edward Elgar
Publishing, Northampton, MA, (2008): 359-394.

“The Political Economy of Mercury Regulation,” with Ted Gayer, Regulation 28, no. 2
(Summer 2005): 26-33.

“The Impact of Economics on Environmental Policy,” Journal of Environmental Economics
and Management 39 (2000): 375-399; reprinted in The Political Economy of
Environmental Regulation, Robert Stavins, editor, Edward Elgar Publishing,
Northampton, MA, 2004; reprinted in Chinese in the Journal of Comparative Studies
20 (2005): 23-55.

“The Economic Analysis of Regulation: A Response to the Critics,” The University of
Chicago Law Review 71, no. 3 (Summer 2004): 1021-1054.

“Bandwidth for the People,” with Robert W. Crandall, Robert E. Litan, and Scott Wallsten,
Policy Review 127 (October/November 2004): 67-75.

“The Case for Federal Preemption in Antitrust Enforcement,” with Anne Layne-Farrar,
Antitrust, vol. 18, no. 2 (Spring 2004): 79-81.

“Is Regulation Good for You?,” with Rohit Malik, Harvard Journal of Law and Public Policy
27, no. 3 (October 2004): 893-916.

“Internet Telephones: Hanging up on Regulation?” with Robert W. Crandall, Robert E. Litan,
and Scott Wallsten, Milken Institute Review 6, no. 3 (2004): 30-34.

“Environmental Regulation During the 1990s: A Retrospective Analysis,” with Sheila M.
19



Olmstead and Robert N. Stavins, Harvard Environmental Law Review 27, no. 2 (July
2003): 377-415; reprinted in The Political Economy of Environmental Regulation,
Robert Stavins, editor, Edward Elgar Publishing, Northampton, MA, 2004.

“Tracking the Value of Regulation,” with Erin M. Layburn, Regulation 26, no. 3 (Fall 2003):
16-21.

“Federalism and Regulation: An Overview,” with Anne Layne-Farrar and Peter Passell,
Regulation 26, no. 4 (Winter 2003-2004): 46-50.

“The Grand Experiment in Regulatory Reporting,” with Mary Beth Muething, Administrative
Law Review 55, no. 3 (Summer 2003): 607-642.

“Cybersecurity: Who’s Watching the Store?,” with Bruce Berkowitz, Issues in Science and
Technology XIX (Spring 2003): 55-62.

“Federalism in Antitrust,” with Anne Layne-Farrar, Harvard Journal of Law and Public Policy
26, no.3 (Summer 2003): 878-921.

“The Disconnect Between Law and Policy Analysis: A Case Study of Drivers and Cell
Phones,” with Patrick M. Dudley, Administrative Law Review 55 no. 1 (Winter 2003): 127-
185.

“A New Executive Order for Improving Federal Regulation: Deeper and Wider Cost Benefit
Analysis,” with Cass R. Sunstein, University of Pennsylvania Law Review 150 (May
2002): 1489-1552.

“The False Promise of Full Disclosure,” Policy Review 115 (October/November 2002): 39-
50.

“The Benefits of MS-Settlement,” Regulation 25, no. 1 (Spring 2002): 11-13.

“The Benefits and Costs of Online Privacy Legislation,” with Anne Layne-Farrar,
Administrative Law Review 54, no. 1 (Winter 2002): 85-171.

“A Costly Benefit: Economic Analysis Does Not Support EPA’s New Arsenic Rule,” with
Jason K. Burnett, Regulation 24, no. 3 (Fall 2001): 44-49.

“Competition Policy and the New Economy,” Milken Institute Review 3, no. 1 (2001): 33-41.

“Using the Federal Register to Improve Regulatory Accountability,” Administrative Law
Review 52, no. 3 (Summer 2000): 927-962.

“Assessing Regulatory Impact Analyses: The Failure of Agencies to Comply With Executive
Order 12,866,” with Jason K. Burnett, Yee-Ho I. Chan, Elizabeth A. Mader,
and Petrea R. Moyle, Harvard Journal of Law and Public Policy 23, no. 3 (Summer
2000): 859-885.

“State and Federal Regulatory Reform: A Comparative Analysis,” Journal of Legal Studies
XXIX, no. 2 (June 2000): 873-912; reprinted in Cost Benefit Analysis: Legal,
Economic, and Philosophical Perspectives, Matthew Adler and Eric Posner, editors,
University of Chicago Press, Chicago, 2001: 37-77.
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“Should You Be Allowed to Use Your Cellular Phone While Driving?,” with Paul C. Tetlock
and Jason K. Burnett, Regulation 23, no.3 (2000): 46-55; revised and updated from
“The Economics of Regulating Cellular Phones in Vehicles,” with Paul C. Tetlock,
Working Paper 99-9, AEI-Brookings Joint Center, October 1999.

“Changing the Federal Register to Improve Regulatory Accountability,” Regulation 22, no. 4
(1999): 16-19.

“A Solution to the Controversy Over Public Access to Scientific Data,” with Linda R. Cohen,
Science 285 (July 23, 1999): 535-36.

“The Costs and Benefits of Regulation: Implications for Developing Countries,” with J. Luis
Guasch, World Bank Research Observer 14, no.1 (February 1999): 137-58.

“Government Analysis of the Benefits and Costs of Regulation,” Journal of Economic
Perspectives 12, no. 4 (Fall 1998): 201-210.

“The Costs of Regulating Microsoft,” Regulation 21, no. 3 (1998): 62-68.

“The Cost of Airport Security Measures,” Consumers' Research 80, no. 7 (July 1997):
15-19.

“Achieving Real Regulatory Reform,” University of Chicago Legal Forum (1997): 143-158.

“The Economics of Airline Safety and Security,” Harvard Journal of Law and Public Policy
20, no. 3 (Summer 1997): 791-827.

Reply to letter on “Is There a Role for Benefit-Cost Analysis in Environmental, Health, and
Safety Regulation?,” Arrow, Kenneth J., et al., Science 272, n0.5268 (June 14,
1996): 1569-1573.

“The Cost of Antiterrorist Rhetoric,” Regulation 4 (1996): 51-57.

“Is There a Role for Benefit-Cost Analysis in Environmental, Health, and Safety
Regulation?,” Arrow, Kenneth J., et al., Science 272, no. 5259 (April 12, 1996): 221-
222.

“Why Energy Transitions Matter: A Case Study of Methanol,” with Matthew Borick, Journal
of Regulatory Economics 9, no. 2 (March 1996): 133-155.

“An Economic Analysis of Scrappage,” Rand Journal of Economics 26 (Summer 1995):
222-242.

“Designing More Efficient Markets: Lessons from Los Angeles Smog Control,” with Vivien
Foster, Journal of Law and Economics XXXVIII (April 1995): 19-48; reprinted in Price
Theory and Its Applications, Bernard Saffran and F.M. Scherer, editors, International
Library of Critical Writings In Economics, Edward Elgar Publishing Limited,
Northampton, Massachusetts, 1998: 135-165.

“Government Markets and the Theory of the Nth Best,” Journal of Public Economics 57
(1995): 219-234.
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“Choosing Among Fuels and Technologies for Cleaning Up the Air,” Journal of Policy
Analysis and Management 14 (Fall 1995): 532-554.

“Reevaluating the Relationship Between Transferable Property Rights and Command-and-
Control Regulation,” with Robert Axtell, Journal of Regulatory Economics 8 (1995):
125-148.

“U.S. Environmental Policy: Past, Present and Future,” Natural Resources Journal 34,
(Spring 1994): 305-348.

“The Behavior of the Allowance Market: Theory and Evidence,” with Carol A. May,
Electricity Journal 7 (March 1994): 28-37.

“Getting More Environmental Protection for Less Money: A Practitioner's Guide,” Oxford
Review of Economic Policy 9 (Winter 1993): 112-123.

“How Reliably Can Climate Change and Mitigation Policy Impacts on Electric Utilities Be
Assessed?,” with Hadi Dowlatabadi, Raymond J. Kopp, Karen Palmer and Diane
DeWitt, Utilities Policy (July 1993): 261-268.

“Toward a New Environmental Paradigm,” Review Essay, Yale Law Journal 102 (May 1993):
1719-1761.

“Comparing Environmental Markets with Standards,” Canadian Journal of Economics, XXVI
(May 1993): 347-354.

“Strumenti Economici Per La Politica Ambientale: Il Caso Degli Stati Uniti,” with Robert N.
Stavins, Innovazione e Materie Prime 3 (1992): 66-79.

“Go for the Market: Warts and All,” Regulation, 5-6, Winter 1992.

“Economic Incentives for Environmental Protection: Integrating Theory and Practice,” with
Robert N. Stavins, American Economic Review 82 (May 1992): 464-468.

“Market Incentives for Alternative Fuels,” Issues in Science and Technology VIl (Spring
1991): 13-14.

Reply to Review of “The Costs and Benefits of Regulation: Review and Synthesis,” with
John Hird, Regulation 4 (Fall 1991).

“The Costs and Benefits of Regulation: Review and Synthesis,” with John Hird, Yale
Journal on Regulation 8 (Winter 1991): 233-278.

“Incentive-Based Environmental Regulation: A New Era from an Old Idea?,” with Robert N.
Stavins, Ecology Law Quarterly 18 (1991): 1-42.

“A Recipe for Sustained Environmental Growth,” Regulation (Spring 1991): 17-19.
Reply to Comment on “The Politics and Religion of Clean Air,” Regulation 4 (Summer 1990).

Reply to Comment on “Can Regulatory Institutions Cope with Cross Media Pollution?,” with
Eric Males, Journal of the Air and Waste Management Association, 1990.
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“Lost in Space: International Satellite Communications Policy,” Via Satellite VI (February
1991): 57-64; earlier version published as “Lost in Space: U.S. International Satellite
Communications Policy,” with Randy Kroszner, Regulation (Summer 1990): 57-66

“Regulatory Constraints on Environmental Markets,” Journal of Public Economics 42 (1990):
149-175.

“An Experimental Examination of Spot Markets for Electricity,” with Mark Van Boening,
Economic Journal 100 (1990): 1073-1094.

“Instrument Choice, Political Reform and Economic Welfare,” Public Choice 67 (1990): 243-
256.

“Environmental Markets in the Year 2000,” with Roger Noll, Journal of Risk and Uncertainty
3 (1990): 351-367.

“The Politics and Religion of Clean Air,” Regulation, Winter 1990 21-30.

“Can Regulatory Institutions Cope with Cross Media Pollution?,” with Eric Males, Journal of
the Air and Waste Management Association 40 (January 1990): 24-31.

“Regulation: Past, Present and Future,” Harvard Journal of Law and Public Policy 13
(Winter 1990): 167-229.

“The Political Economy of Environmental Regulation: Towards a Unifying Framework,”
Public Choice 65 (1990): 21-45.

“The Mismanagement of Air Transport: A Supply-Side Analysis,” with Randy Kroszner,
Public Interest 95 (Spring 1989): 100-111.

“Economic Prescriptions for Environmental Problems: How the Patient Followed the
Doctor's Orders,” Journal of Economic Perspectives 3 (spring 1989): 95-114;
reprinted in The Economics of the Environment, Wallace Oates, editor, Edward Elgar
Publishing Company, 1992: 279-298; revised and updated in Markets, the State and
the Environment: Towards Integration, Robyn Eckersley, editor, “Economic
Prescriptions for Environmental Problems: Lessons from the United States and
Continental Europe,” Macmillan, Melbourne, Australia, 1995: 129-156. Original
version reprinted in The Political Economy of Environmental Regulation, Robert
Stavins, editor, Edward Elgar Publishing, Northampton, MA, 2004: 164-168.

“The Political Economy of Instrument Choice: An Examination of the U.S. Role in
Implementing the Montreal Protocol,” with Al McGartland, Northwestern University
Law Review 83 (Spring 1989): 592-611.

“The Internationalization of Environmental Regulation,” with Ken Richards, Harvard
International Law Journal 30 (spring 1989): 421-446; reprinted in Environmental Law,
Michael Blumm, editor, Aldershot, 1992: 441-465.

“A New Approach to the Design of Regulation in the Presence of Multiple Objectives,”
Journal of Environmental Economics and Management 17 (1989): 95-211.

“Marketable Permits: Lessons for Theory and Practice,” with Gordon Hester, Ecology Law
Quarterly 16 (1989): 361-406.
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“Where Did All the Markets Go?: An Analysis of EPA's Emission Trading Program,” with
Gordon Hester, Yale Journal on Regulation 6 (1989): 109-153.

“Promoting Efficiency and Equity Through Institutional Design,” Policy Sciences 21 (1988):
41-66.

“Coping with Complexity in the Design of Environmental Policy,” with Gregory McRae and
Jana Milford, Journal of Environmental Management 27 (1988): 109-125.

“Innovative Approaches for Revising the Clean Air Act,” Natural Resources Journal 28
(1988): 171-188.

Reply to Comments on “EPA's Market for Bads,” with Gordon Hester, Regulation 2 (1988):
64.

“An Evaluation of Options for Reducing Hazardous Waste,” Harvard Environmental Law
Review 12 (1988): 201-230; summarized in, “Beyond Waste Minimization:
Evaluating the Alternatives,” in Reports: 1986 Environmental Science and
Engineering Fellows, AAAS Publication No. 87-14, 17-26.

“Jobs and Environmental Quality: Some Implications for Instrument Choice,” Policy
Sciences 20 (1987): 289-306.

“The Market for Bads: EPA's Experience with Emissions Trading,” with Gordon Hester,
Regulation 3, no. 4 (1987): 48-53.

“Assessing the Influence of Power Pools on Emission Constrained Economic Dispatch,”
with Steve Brodsky, IEEE Transactions on Power Systems 1 (1986): 57-62.

“Trade-offs in Designing Markets with Multiple Objectives,” Journal of Environmental
Economics and Management 13 (1986): 1-12.

“Market Power and Transferable Property Rights,” Quarterly Journal of Economics 99
(1984): 753-765.

“On Reconciling Conflicting Goals: Applications of Multiobjective Programming,”
Operations Research 32 (1984):. 221-228.

“Barriers to Implementing Tradable Air Pollution Permits: Problems of Regulatory
Interaction,” with Roger Noll, Yale Journal on Regulation 1 (1983): 63-91.

“Marketable Permits: What's all the Fuss About?,” Journal of Public Policy 2 (1982): 395-
411.

“On the Applicability of Market Solutions to Environmental Problems,” Journal of
Environmental Management 14 (1982): 161-171.

“Applications of Market Mechanisms to Pollution,” with Gregory McRae, Policy Studies
Review 1 (1982): 470-476.

“An Assessment of the Determination of Energy Needs: The Case of Nuclear Power,”
Policy Sciences 13 (1981): 9-24.
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Books, Edited Books and Monographs

Climate Change and Common Sense: Essays in Honour of Tom Schelling, co-editor with
Alistair Ulph, Oxford University Press, 2012.

Information Markets: A New Way of Making Decisions, co-editor with Paul C. Tetlock, AEI-
Brookings Joint Center, Washington, D.C., 2006.

Antitrust Policy and Vertical Restraints, editor, AEI-Brookings Joint Center,
Washington, D.C., 2006.

In Defense of the Economic Analysis of Regulation, AEI-Brookings Joint Center,
Washington, D.C., 2005.

Intellectual Property Rights in Frontier Industries: Software and Biotechnology, editor, AEI-
Brookings Joint Center, Washington, D.C., 2005.

High-Stakes Antitrust: The Last Hurrah?, editor, AEI-Brookings Joint Center, Washington,
D.C., 2003.

Government Policy toward Open Source Software, editor, AEI-Brookings Joint Center,
Washington, D.C, 2003.

Reviving Regulatory Reform: A Global Perspective, AEI-Brookings Joint Center,
Washington, D.C., 2000.

Do Federal Regulations Reduce Mortality?, with Randall W. Lutter and W. Kip Viscusi, AEI-
Brookings Joint Center, Washington, D.C., 2000.

What Has the Kyoto Protocol Wrought? The Real Architecture of International Tradable
Permit Markets, with Robert N. Stavins, AEIl Press, Washington, D.C., 1999.

The Economics and Politics of Climate Change, AEI Press, Washington, D.C., 1998.

An Agenda for Federal Regulatory Reform, with Robert W. Crandall, Christopher DeMuth,
Robert E. Litan, Pietro S. Nivola, and Paul R. Portney, American Enterprise Institute
and The Brookings Institution, Washington, D.C., 1997.

Improving Regulatory Accountability, with Robert E. Litan, American Enterprise Institute and
The Brookings Institution, Washington, D.C., 1997.
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