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Introduction and Summary
Under what type of government oversight will the Internet ecosystem flourish best? The Federal
Communications Commission is currently wrestling with this question as it considers whether to
move beyond its 2015 Open Internet Order that placed Internet service providers (ISPs) under
heavy-handed public utility regulation. On one side, supporters of such strict net neutrality claim
that the recently promulgated rules promote investment, encourage innovation, and create jobs.1
On the other side, proponents of light-touch regulation that would allow ISPs more freedom
claim the opposite. The latter group — including many academic economists (a group of which I
am a member) — argues that letting Internet service providers manage their networks efficiently
as they see fit and allowing them freedom to offer paid prioritization or other differential
treatment of data will lead to the best outcomes. Permitting ISPs to offer a variety of practices,
terms, and conditions in their contracts gives greater flexibility to satisfy the wants and needs of
content providers and end users.
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I joined a group of fourteen prominent economists recently in a review of the evidence that
concluded that stricter regulation of ISPs would harm investment, innovation, and the economy,
contrary to the claims of net neutrality boosters.2 This group of economists has centuries of
collective research experience studying exactly these issues. Having myself studied how
regulation affects innovation in telecommunications and related industries for twenty years, I am
highly skeptical of claims that strict net neutrality regulation will benefit the Internet ecosystem
by spurring innovation. A lot of history at home and abroad suggests the opposite will occur. In
this Free State Foundation Perspectives, I review that evidence, consider whether net neutrality
rules outside the United States have encouraged innovation, and address some of the costs for the
economy that would follow from hampering incentives to investment.
Allowing the rules in the Open Internet Order to remain in place would run counter to much
research demonstrating that heavy-handed communications regulation threatens investment and
innovation. Several econometric examinations of mine have shown that, in varied U.S.
regulatory settings, increased regulation discourages the creation and introduction of new
communications services.3 Other economists studying the rate of telecommunications patenting
and communications investment similarly conclude that heavier regulatory burdens are
associated with less innovation and investment. The lessons from the economic literature on
regulation apply to net neutrality rules such as the ban on paid prioritization of traffic and the
saddling of ISPs with old-style public utility regulation. It is no surprise, then, that broadband
investment has fallen in the U.S. since the Open Internet Order was imposed, during a period in
which investment elsewhere in the economy was rising.
Those who foresee dire consequences for the future of the American Internet seem to ignore the
great success and continued growth of the Internet over the past two decades – growth that
occurred (until 2015) in the absence of net neutrality regulation. Whether looking at growth in
usage of the Internet, how ubiquitous usage is today, growth in the number and quality of
broadband access lines, or the emergence and now dominance of the mobile broadband
experience, the rapid ascendance of the Internet in the U.S. is nothing short of amazing. And yet
somehow now the Internet ecosystem is supposed to be in peril without net neutrality regulation?
It is hard to see how increasing the regulatory burdens on broadband service providers during the
past two decades would have led to better industry performance or consumer satisfaction.
While the negative consequences for innovation and investment by ISPs is clear, it is also
important to examine how net neutrality regulation affects innovation by content providers and
app developers — the so-called “edge” of the network. The evidence — as opposed to the
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opining — here is scant. But one study comparing two European countries with differing net
neutrality regimes concludes that lighter-touch regulation is associated with more innovation at
the edge.
The stakes are large. Government actions that discourage broadband investment have significant
deleterious effects. Broadband is highly important to the U.S. economy, the productivity of
businesses, and the satisfaction of consumer wants. The investment that enables broadband
services adds directly to the economy through spending on capital goods and the jobs involved
with network installation and maintenance. Broadband investment also has a multiplied effect on
the economy and job creation through stimulation of supplying industries. Among other things,
this implies that regulatory impingement on investment behavior will also negatively affect the
economy outside the communications industry.
For all of these reasons, which are addressed in much more detail in the body of my
Perspectives, the FCC should follow the empirical evidence and return to light-touch regulation
in the Internet ecosystem.
Looking Back: Experience with Regulation, Investment, and Innovation
Investment and innovation is highly sensitive to changes in communications policy. Regulatory
policy such as stringent net neutrality rules that restrict how investing firms can gain returns on
their investment will push some potential projects into the red, so that businesses will not pursue
these opportunities.4 While the resulting social costs of such onerous regulation do not show up
in any accountant’s ledger, the negative impact on consumers and firms is nonetheless real. Here
are some examples that illustrate the impacts of regulation on innovation.
In one of the earliest comparisons of telecommunications innovation rates under lighter and
heavier regulatory regimes, I studied the experiences of the major telecom service providers in
the 1990s (the “Baby Bells” and AT&T) when they were introducing then-new services such as
voice mail and data services to their customers.5 My study found that the number of services
created during the period of lighter FCC regulation was 60-99 percent higher than the model
predicted would have been introduced to consumers if stricter regulation had remained in place.
In other research, I examined the effect of allowing dominant telecom firms more freedom to
profit from their investment and innovation, which increases the incentives to innovate. In one
Midwestern state I studied, allowing the incumbent telephone companies more freedom to set
prices and to escape long regulatory delays when attempting to introduce new services spurred
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innovation.6 I estimated that the dominant company in the area created new services 2 to 4.5
times faster than it did under the previous heavy-handed regulatory regime. Moreover, the firm
would have introduced up to twelve times as many services had reform been enacted at the
beginning of the observed period.
Another study I co-authored assessed how differences in state communications regulation
affected investment in broadband infrastructure in the early 2000s.7 We found evidence
consistent with stricter regulation dampening the incentive to deploy broadband infrastructure
and service, compared to alternative, lighter-touch regulation.
Many other economists have also studied how regulatory stringency can decrease investment and
innovation.8 One study compared the United States and Japan in the 1980s and 1990s, a time of
deregulation in telecommunications in these countries, with Germany, France, and the United
Kingdom, which maintained stricter telecom regulation in place.9 In the U.S. and Japan, the
growth rate of new communications patents was higher than in the European countries. In other
research, several economists studied a multi-country sample and concluded that the stricter the
regulatory regime, the lower the investment in the communications industry and in the economy
at large.10
While each regulatory regime examined in these studies is unique, the basic message that
increased communications regulation discourages investment and innovation appears to be a
consistent theme. Whether looking at old-style rate-of-return regulation from the 20th century or
the heavy-handed net neutrality regulation under discussion today, the fundamental economic
fact remains – the more onerous the regulation in the communications sector, the less investment
and innovation there is likely to be.
We can see another example of this principle illustrated by the differing treatment of cable
modem and DSL service between 1996 and 2005 in the U.S. This example is particularly
germane to the Open Internet Order, because, by virtue of a regulatory quirk, DSL service
providers were subject to heavy-handed “Title II” regulation (the 20th Century public utility
obligations that the 2015 Order imposed on all ISPs) but cable service providers were not. One
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recent econometric study showed that the application of Title II regulation retarded investment
by DSL service providers by about $1 billion per year, a reduction of about a 5.5 percent.11
That study is new but the message is not. That the regulatory disparity between DSL and cable
was responsible in part for the early market dominance of cable modem service in the Internet
access market has been known at least since the work of MIT economist Jerry Hausman and his
co-authors examining the early Internet period.12
Given all these empirical links between heavier regulatory burdens and lower investment and
innovation, the experience of the U.S. broadband industry after the Open Internet Order is no
surprise. Since Title II was imposed, U.S. broadband investment has dropped. Theodore R.
Bolema explains in another Free State Foundation Perspectives why the ban on paid
prioritization in the FCC’s 2015 Open Internet Order has held back investment in broadband
infrastructure.13 Another examination shows that broadband investment in 2016 declined by $3.6
billion compared to 2014 levels.14
Now, investment may rise and fall in industries for many reasons, but it is important to note that
capital expenditure in the aggregate in the U.S. has been rising every year since the end of the
recession in 2009.15 Clearly, something diminished the incentives to invest in broadband
infrastructure that did not affect other industries across the board. Dr. Bolema also discusses why
this prohibition on ISPs offering “fast lanes” to content providers who wish them will hold back
future investment and innovation in certain industries for which high levels of end-to-end
reliability are critical.
Looking at Today: Did Lack of Net Neutrality Regulation Stunt the Growth of the
Internet?
We can also consider the great success of the development, provision, and continued growth of
the Internet in the United States in the past two decades. Until 2015, when the FCC’s Open
Internet Order imposed burdensome net neutrality rules on the industry, there were no formal
rules restricting ISPs’ ability to manage networks efficiently and contract freely with content
providers. Thus, the strong growth of fixed and, more recently, mobile Internet access, usage,
See Hal J. Singer, “Three Ways the FCC’s Open Internet Order Will Harm Innovation,” Progressive
Policy Institute, May 2015, available at: http://www.progressivepolicy.org/issues/economy/three-waysthe-fccs-open-Internet-order-will-harm-innovation/.
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and content occurred under exactly the conditions that critics claim will stymie innovation and
freedom on the Internet. Given that present-oriented bias always threatens to skew the picture of
the current Internet landscape, it is important to remember how far we have come in such a short
time.
Starting from the introduction of the World Wide Web in 1993, Internet usage in the U.S. grew
at an explosive rate.16 Within ten years, 62% of Americans were using the Internet – a rate of
adoption almost without precedent in the history of technology. The number of people online has
risen and today about 88% of Americans use the Internet in some fashion.17 One recent study
found that an average of 92 percent of adults in the U.S. connect to the Internet over the course
of the day.18 In short, the eager adoption of the Internet in this country in such a brief period has
been nothing less than amazing.
To serve this rapidly growing market, ISPs and network operators expanded Internet
infrastructure and provision at equally brisk rates. Since 1999, the compound growth rate in
broadband lines has averaged an astounding 33.3% per year in the nation. By midyear 2016,
there were 370 million broadband Internet access connections, up from only 380,000 in 2005.19
Virtually every census block (the smallest unit of geography at the Census Bureau) where people
live has fixed broadband service available at some speed, even without counting mobile or
satellite-based services.20 About 72% of all broadband Internet access lines were mobile
broadband connections, which did not even exist as a consumer service when the FCC first
began collecting broadband statistics in 1999.
Merely counting lines obscures the great quality improvements ISPs have made. In 2010, only
one in seven fixed broadband lines exceeded 6 Mbps, while in 2016 more than four out of five
fixed broadband lines were faster than 10 Mbps.21 The greatest relative gains in download speed
have come in the mobile market. Remember how painfully slow accessing the Internet was on
your mobile phone ten years ago? The technologies available in 2007 typically allowed
download speeds of no more than about 0.5 Mbps under laboratory conditions,22 whereas by
2015 the median actual LTE download speeds of all four nationwide mobile network operators
The statistics cited here are from James E. Prieger, “The Growth of the Broadband Internet Access
Market in California: Deployment, Competition, Adoption, and Challenges for Policy” (2016),
Pepperdine University, School of Public Policy Working Papers, Paper 63
(http://digitalcommons.pepperdine.edu/sppworkingpapers/63), updated as necessary. See that publication
for sources of the statistics.
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were in the range of 6 to 15 Mbps. All this while the price of Internet services fell by roughly 11
percent in official indexes (which do not even adequately account for quality improvements)
compared to the overall Consumer Price Index from 2010 to 2017.23
Make no mistake: any critic faces a daunting task when arguing that somehow the lack of strict
public utility-style net neutrality regulations has led to a less-than-robust broadband ecosystem
and high-quality Internet experience for Americans. It is easy to come up with a wish list of how
the situation could be improved. One could wish rural broadband were always just as fast and
ubiquitous as in urban areas or one could wish that prices were always even lower and quality
even higher. However, it is difficult – if not impossible – to see how saddling the Internet service
providers with more regulation would have encouraged the additional investment necessary to
move those margins.
Looking Across: The International Experience with Net Neutrality
At times the debate about net neutrality regulation appears to be a war of competing claims about
investment and innovation. The literature discussed above clearly points out the potential for illconceived regulation to hamper investment in the network by ISPs and other network providers.
What about innovation “on the edge” of the network, however? Some supporters of net neutrality
regimes claim that without such regulation app developers and content providers would not
innovate as copiously. Given the great success of the Internet to date, largely in the absence of
codified, much less public utility-style net neutrality regulation, this seems like an unpromising
case to advance. Nevertheless, let’s consider whether the evidence backs it up. As I discussed in
a previous FSF Perspectives,24 the theoretical evidence on this point in the economics literature
is mixed. When theory does not indicate clearly which of two possible outcomes is expected, it
becomes doubly important to consider empirical evidence – i.e., actual outcomes.
While the relatively recent nature of formalized net neutrality regimes means that empirical
studies are just beginning to be performed, evidence is starting to be gathered and assessed. Dr.
Roslyn Layton has placed net neutrality regulatory regimes around the world into three
categories: hard regimes, in which net neutrality practices are regulated or legislated; soft net
neutrality, where self-regulation is the main approach; and places where there are no net
neutrality policies or practices. She then compared the experiences of Denmark, with its
relatively soft net neutrality rules, and the Netherlands, which has a hard regime.25 In Denmark,
the ISPs and mobile network operators largely regulate themselves regarding net neutrality,
which means that while operators do not discriminate based on (for example) the intellectual or
political content of the Internet traffic, they are able to offer free data plans that target particular
services such as Facebook (i.e., so-called “zero rating” plans). In the Netherlands, on the other
hand, net neutrality rules were legislated during the period studied.
23
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Dr. Layton first examined the 250 most used mobile apps within each of these two countries at
two points in time (for a total of 1000 apps), and examined which were developed locally (i.e.,
within the country). This allows her to address the question of which set of practices around net
neutrality actually stimulated more innovation around the edge of the network. She found that
during 2011-2016, Denmark produced 13% more of the top apps in these countries than did the
Netherlands (115 apps were from the former while 102 were from the latter). Furthermore,
during this time Denmark was increasing its local share of top apps while that share was falling
in the Netherlands. Thus, the differential impact on edge innovation was rising the longer hard
net neutrality rules were in place in the latter country.
Dr. Layton also looked at other countries of origin of the top mobile apps used in Denmark and
the Netherlands. Strikingly, almost all top apps from outside the U.S.26 came from countries with
either no net neutrality rules or those with soft rules such as self-regulation. Only 20 of the top
apps across both these countries – a mere 3.9% of top non-American apps for which the country
of origin could be determined – came from countries with hard net neutrality regimes.
While there may be other factors involved in this comparison – after all, this was not a
randomized experiment performed in a sterile laboratory setting – it is striking how poorly fares
the claim that hardline net neutrality regulation will unleash innovation at the edge of the
network. On the other hand, the “permissionless innovation” that mobile network operators and
ISPs enjoyed in Denmark meant that they could entice many more users onto next-generation
mobile networks with innovative plans involving zero rating. Rather than demonizing zero
rating, as net neutrality advocates are wont to do, it appears better to view it as offering
something that consumers want at a price they like (free), which increases the size of the
network, and which in turn makes the market more attractive for app developers (both those
included and those not part of the zero rating).
Looking Ahead: The Costs of Delayed or Deterred Investment
Each dollar of forgone investment destroys valuable economic activity, and not just from the
large ISPs.27 Users of broadband are harmed, as well as the economy generally from lost
economic activity. Let’s begin with the potential impacts on broadband users. From the literature
discussed above, it is clear that by restricting which business arrangements are allowed with an
ISP’s subscribers and edge developers, ISPs’ incentives to invest in next-generation networks
can be harmed. Lower quality or less-available broadband access and capacity hurts current and
potential broadband users.
Consider business users for the moment. If local businesses have less access to high quality,
reliable broadband, or fewer possibilities to adopt services enabled by next-generation networks,
their productivity will be harmed. The links between businesses’ productivity and their usage of
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broadband and other forms of information and communications technology (ICT) are well
established in the economic literature.
One study found that when businesses invest an additional 10% in ICT, their average labor
productivity growth goes up by 0.6%.28 Broadband adoption in particular is known to increase
firms’ productivity by 7-10%.29 Advanced broadband applications of the kind that benefit highly
from high-speed broadband networks, such as video communication, virtual private networks,
and supply chain management, increase productivity the most.30 These forgone productivity
enhancements for firms can aggregate to significant negative economic impacts in the economy
at large, since the positive links between investment in ICT and broadband and economic growth
are well attested.31
There are other negative economic impacts from reduced investment by Internet service
providers. Any investment not undertaken due to overly strict net neutrality regulation will have
a multiplied negative impact on the economy. The reason is straightforward: every dollar not
invested in communications infrastructure destroys more than a dollar of economic activity in the
aggregate. As with any form of investment, spending on broadband infrastructure contributes to
economic performance through direct and indirect channels. The direct impacts are obvious, as
money is spent on the infrastructure and jobs are created or sustained to deploy and maintain the
infrastructure.
However, there are also several indirect negative impacts on the economy, because the lost
spending on infrastructure and employment creates ripple effects. When ISPs purchase additional
network equipment, the suppliers of the inputs need more inputs themselves to produce their
goods. Similarly, those input purchases stimulate demand for inputs in the supporting upstream
industries, and so on. Thus, the investment expenditure by ISPs and network operators results in
many rounds of new spending because the inputs used by the intermediate and final industries
are the outputs of the supplying industries. Similarly, the extra earnings going to workers
involved with deploying or maintaining infrastructure stimulate consumption in the broader
economy.
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Putting all the pieces together, researchers have calculated that each dollar invested in network
infrastructure creates about three dollars’ worth of economic activity overall.32 There is also a
multiplier for employment: each job created for broadband network construction or maintenance
leads to total job creation of between 1.4 and 3.6 jobs after accounting for the supporting
industries.33 And for those predisposed to downplay economic activity by “big business,” it is
important to note that about half of these jobs come from small businesses.34
Conclusion
This guided tour through the economic research, recent history of the Internet market,
exploration of the differential impacts of net neutrality on innovation at the edge, and the
economic costs of discouraging investment through poor policy now concludes. Against the
hypothetical argument that strict net neutrality regulation would spur innovation, investment, or
job creation, we have a solid case, based on empirical analysis, showing that the more strict
forms of regulation typically lead to worse outcomes, not better. Against the wishful thinking of
the “how good it could be” pro-regulatory advocates, which is divorced from marketplace
reality, we have actual evidence in varied U.S. regulatory settings of “how good it has been” in
the absence of heavy-handed regulation.
The FCC should come down on the side of the evidence and return its oversight of ISPs to lighttouch regulation.
* James E. Prieger is Professor of Economics and Public Policy at the Pepperdine University
School of Public Policy and a member of the Free State Foundation’s Board of Academic
Advisors.
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