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Since the agreement between Comcast and Netflix was struck in February 2014, 
several parties have called on the Federal Communications Commission (FCC) 
to regulate dealings between networks that comprise the Internet generally, and 
to dictate the terms of interconnection by Internet service providers (ISPs) in 
particular. This Policy Brief considers the costs and benefits to consumers if the 
FCC interferes with the terms under which ISPs connect with transit providers, 
content providers, and others. A key lesson from the economics literature that 
informs this question is that antitrust enforcement acts as a substitute for sector-
specific interconnection obligations in industries that have made sufficient pro-
gress along the “deregulatory arc.” Because the communications sector was set 
on a deregulatory path nearly 20 years ago, has the time come to rely on anti-
trust to adjudicate interconnection disputes on the Internet? 
 
Introduction 
To date, interconnection agreements between the networks that comprise the In-
ternet have been privately negotiated without a regulatory backstop.1 The vast 
majority of these negotiations have gone down without a hitch. Some notable in-
terconnection disputes in the United States involved Cogent-AOL (2002), Cogent-
Level 3 (2005), and Cogent-Sprint (2008).2 While transit companies such as Co-
gent and Level 3 have complained about the quality of interconnection with cer-
tain Internet service providers (ISPs),3 consumers have largely been unaffected; 
rarely does a dispute turn into a prolonged service disruption for customers. Yet 
the question of the FCC’s role in dealings among these “core” networks is front 
and center inside the Beltway.  
 
The interconnection controversy is playing out as the FCC grapples with new rules 
to “Protect and Promote an Open Internet,”4 which are designed to protect “edge” 
providers such as content providers, application providers, and device makers. In 
its May 2014 Notice of Proposed Rulemaking, the FCC tried to distinguish inter-
connection from so-called “net neutrality” issues:  
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Separate and apart from this connectivity [to the Internet by the ISP] is 
the question of interconnection (‘peering’) between the consumer’s net-
work provider and the various networks that deliver to that ISP. That is a 
different matter that is better addressed separately. Today’s proposal is 
all about what happens on the broadband provider’s network and how the 
consumer’s connection to the Internet may not be interfered with or oth-
erwise compromised.5 
 

Although the Open Internet proposals are designed to address the management of 
traffic within an ISP’s network, the FCC also seeks comment on how it can ensure 
that an ISP “would not be able to evade [its] open Internet rules by engaging in 
traffic exchange practices that would be outside the scope of the rules as pro-
posed.”6 The issue is clearly timely and ripe for resolution.  
 
Some scholars have advocated for greater FCC involvement in interconnection 
disputes. For example, Werbach (2014) suggests that the FCC’s mobile-data-
roaming order could serve as a regulatory template for compelling interconnec-
tion on the Internet.7 Under this approach, networks could negotiate terms for 
interconnection; where conflicts arise, the FCC would provide a backstop for dis-
pute resolution.8 Narechana and Wu (2014) advocate that the FCC classify the 
ISP’s transfer of data from content providers to consumers as a telecommunica-
tions service, subject to “common carrier” regulation.9 The authors argue that 
“because such sender-side regulation focuses on incoming traffic, it also provides 
a useful framework for addressing interconnection disputes between broadband 
carriers and content providers.”10 This more invasive approach would give the 
FCC power to compel interconnection without need for voluntary negotiations, 
and interconnection rates could be set by regulatory fiat. 
 
Missing from much of this debate is an analysis of the social costs and benefits 
associated with mandatory interconnection. This Policy Brief seeks to identify 
these effects from the consumers’ vantage and offers an economic principle that 
may guide policymakers to a narrowly tailored solution. In their review of inter-
connection obligations across several network industries, Carlton and Picker 
(2006) explain that sector-specific interconnection obligations and antitrust en-
forcement serve as complements in partially deregulated industries; in fully de-
regulated industries, antitrust enforcement acts as a substitute for sector-specific 
interconnection obligation.11 Because the communications sector was set on a de-
regulatory path nearly 20 years ago, has the time has come to rely on antitrust to 
adjudicate interconnection disputes on the Internet?  
 
Is There a Case for Mandatory Interconnection? 
The original basis for mandatory interconnection was to address a monopoly 
problem in long-distance service. In particular, interconnection was designed to 
provide ubiquitous coverage by supporting independent local networks in their 
dealings with a dominant long-distance network.12 The 1934 Act required inter-
connection only if the FCC found that it would be in the public interest.13 The gen-
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eral duty to interconnect did not arise until the modern era, and began with man-
datory interconnection for complementary offerings such as equipment or long-
distance services.14 The 1996 Act imposed interconnection obligations on provid-
ers of local telephone services with horizontal rivals. During the late 1990s, regu-
lators were concerned about interconnection among backbone providers, under 
the rationale that a large provider may have less incentive to interconnect with 
smaller rivals; without interconnection, customers may have an incentive to buy 
service from the largest provider with the best-connected network, risking mo-
nopolization of the industry.15 
 
The 1996 Act set the communications industry on a deregulatory path, with the 
aim of spurring competitive entry into local voice and video services. As devel-
oped more fully in Part IV, whether a sector-specific interconnection obligation is 
still needed for communications depends on our progress along the “deregulatory 
arc.”16 To the extent that such an obligation was designed to address a monopoly 
problem, absence of a monopoly and evidence of competitive supply suggests 
mandatory interconnection regulations are unnecessary. And if that original basis 
is eroded, is there some alternative basis for mandatory interconnection not root-
ed in monopoly power?  
 
Before exploring an alternative basis, let’s quickly dispose of the monopoly justifi-
cation. While we may not have arrived at some competitive nirvana, there is no 
debate as to whether the communications market may be fairly characterized as a 
monopoly nearly 20 years after the 1996 Act. The majority of residential voice 
service has shifted to wireless networks,17 and prices for those voice services have 
been steadily declining over time. According to the FCC’s most recent data, 
monthly average revenue per unit for wireless service declined from $48.04 in 
2006 to $46.63 in 2011;18 wireless voice revenue per minute has declined from 
$0.06 to $0.05 over the same period.19 And voice revenue per minute in the Unit-
ed States ($0.033) is less than one third of the European average.20 Residential 
consumers can choose among three technologies—wireless, telephone-based 
VOIP, or cable-based VOIP—for voice service, and can choose among four na-
tionwide providers of wireless voice service.  
 
Broadband data prices are harder to pin down, but the evidence is also incon-
sistent with monopoly. According to a 2010 survey by Pew Research, the average 
price for broadband service was roughly $41 per month.21 A 2013 study by ITIF 
estimated the average price of a connection with 5 to 20 Mbps was $35.33 per 
month, which ranked favorably compared to other countries.22 Cable modem pro-
viders compete with fiber-based telcos (including fast variants of DSL) capable of 
delivering download speeds in excess of 6 Mbps in the vast majority (about 71 
percent) of U.S. households,23 leaving about 27 percent households with a choice 
between cable modem and slow variants of DSL (and another two percent with 
none). And when wireless networks are overlaid on wireline networks, less than 
four percent of U.S. homes were beholden to a single provider of broadband ser-
vice capable of delivering download speeds of 6 Mbps as of December 2012.24 To 
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the extent that mobile broadband or DSL restrains the price of cable modem ser-
vice,25 monopoly provision is moot. 
 
Given the massive economies of scale in the supply of broadband, there should be 
no expectation of myriad suppliers. Fortunately, empirical evidence suggests that 
entry by a single broadband provider generates significant price effects. Using a 
regression model on an FCC dataset on residential broadband subscribership and 
speeds at the census tract level, Wallsten and Mallahan (2010) demonstrated that 
prices for cable modem service were up to $4.84 per month lower where cable 
faced an overbuilder (a firm that builds a rival broadband delivery system for the 
same set of consumers).26 They also found that cable modem speeds were faster in 
the overbuild areas.27 These results suggest the competitive outcomes are achiev-
able with a modest degree of entry, which will likely be realized through a combi-
nation of fiber-based and wireless broadband.  
 
Finally, the market for business customers appears to be increasingly competitive. 
Cable providers are making inroads in the Ethernet segment of the business 
broadband market. According to Cable Industry Insider, cable operators provid-
ed one quarter of the U.S. Ethernet services by the end of 2012, and cable’s share 
is expected to reach one third (and even higher in metro areas) over the next few 
years.28 According to another survey by Vertical Systems, by mid-2013, cable pro-
viders accounted for one fifth of the total U.S. Ethernet retail port base; indeed, 
cable operators installed more new retail Ethernet ports than the big telcos over 
the first six months of 2013.29 
 
In light of this evidence, it is a stretch to defend an interconnection obligation as a 
means to address monopoly. But perhaps there is some other compelling basis for 
interconnection not rooted in monopoly? Werbach (2014) offers a number of al-
ternative reasons for why mandatory interconnection is needed in the Internet 
era. Citing several notable interconnection disputes, he argues the mandatory in-
terconnection serves as an “anti-fragmentation policy” that prevents service dis-
ruptions, reduces transaction costs, and fosters efficient integration.30 He points 
out that the Comcast-Level 3 kerfuffle took three years to hammer out (although a 
standstill agreement preserved the flow of traffic in the interim),31 and that some 
Verizon customers may have experienced degraded service before Verizon re-
solved its dispute with Cogent by upgrading port capacity on certain interconnec-
tion links.  
 
In addition to these benefits, Werbach notes two other bases for mandatory inter-
connection that may exist even in reasonably competitive industries. The first, 
which he refers to as the “terminating-access-monopoly” problem,32 suggests that 
even if there are choices for ISPs, conditional on a customer’s choosing a particu-
lar ISP, a network seeking to deliver data to that ISP’s customers needs access for 
the handoff. In the absence of an interconnection obligation at commercially rea-
sonable rates, the ISP could exercise market power.33 Second, Werbach explains 
that, even in the absence of monopoly, mandatory interconnection ensures uni-
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versal connectivity, particularly in rural areas where some broadband access is 
lacking.34 
 
Of these bases, the most compelling benefit of mandatory interconnection is the 
reduction in the length of service reductions.35 For example, Cogent attributed the 
following disruption in Boston to its failure to reach an interconnection agree-
ment with Comcast: 
 

The resulting traffic jam hurt Comcast subscribers and Cogent customers. 
For example, one of our business customers in the Boston area has many 
employees who telecommute from home. Those employees with Comcast 
Internet service at home experienced problems accessing and using their 
company’s network because of the traffic jam.36 

 
The Sprint-Cogent dispute in 2008 reportedly interfered with certain users’ 
(whose ISPs relied on Cogent) ability to send emails to or access the websites of 
other users (whose ISP relied on Sprint) and vice versa.37 The table below lists the 
major interconnection disputes in the United States, as well as the associated im-
pact on Internet customers. 

 
Major U.S. Interconnection Disputes 

Parties Year Service Disruption Service Outage 
Cogent-AOL 2002 “left several educational institutions without 

service” 
7 days 

Cogent-Level 3 2005 “blacked out connections between their cus-
tomers” 

3 days 

Sprint-Cogent 2008 “no longer possible for many Sprint custom-
ers and Cogent customers to directly com-
municate across the Internet” 

4 days 

Comcast-Level 3 2010 No evidence of customer impact 0 days 
Verizon-Cogent 2013 “many Verizon customers had serious trou-

ble connecting to websites that rely on Co-
gent for Internet connectivity” 

0 days 

Comcast-Cogent 2014 “employees with Comcast Internet service at 
home experienced problems accessing and 
using their company’s network” 

0 days 

Sources: Karl Bode, AOL. Cogent Peering Spat, DSL Reports, Dec. 31, 2002; Level 3, Cogent resolve 
peering dispute, renew deal, Computer World, Oct. 28, 2005; Cogent becomes transit-free, 
renesys.com, June 26, 2008; Sprint, Cogent Resume Peering, Keep Arguing, Data Center Knowledge, 
Nov. 2, 2008; Brian Stelter, Netflix Partner Says Comcast ‘Toll’ Threatens Online Video Delivery, New 
York Times, Nov. 29, 2010; April Glaser & Seth Schoen, Peering into the Soft Underbelly of Net Neu-
trality, Electronic Frontier Foundation, Feb. 19, 2014; Schaeffer Testimony at 6. 
 
Three of the major interconnection disputes did not lead to service outages, and 
even those that did were resolved within a week. There is no doubt, however, that 
such disruptions could be costly assuming they are not resolved quickly.  
 
When assessing the purported benefits of mandatory interconnection, the rele-
vant question is whether the likelihood that such a disruption will occur in the 
absence of a regulatory obligation is significantly greater than zero. Stated differ-
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ently, of the 250-plus exabytes of projected U.S. IP traffic during 2014,38 what 
fraction is at risk of being disrupted given the likelihood of an interconnection 
dispute? One estimate of that probability is the historical frequency of disputes 
that lead to service disruptions.39 Based on the data in the above table, the histor-
ical disruption rate seems very small. If so, then no matter what the associated 
disruption costs, the expected cost of not imposing an interconnection obligation 
is likely small. Moreover, to the extent that having a regulatory backstop to air 
one’s grievances causes access-seeking networks to drive a harder bargain, man-
datory interconnection could perversely increase the likelihood of disputes.40 
 
Finally, the cost of adjudicating these disputes must be netted out of the social 
benefits. The adjudication costs may not be trivial: For example, the dispute reso-
lution process could get bogged down over the appropriate price for interconnec-
tion, raising the cost of adjudication. Should the rates be cost-based (like TDM 
interconnection) or inversely related to elasticities (a la Ramsey pricing)? Base-
ball-style arbitration of the kind endorsed by Werbach requires the existence of 
(competitive) market comparables to determine fair-market value. It is not clear 
whether any obvious comparables exist. And to the extent that state public utility 
commissions are involved in setting rates, as they were in the interconnection 
proceedings associated with implementing the 1996 Act,41 the costs of adjudicat-
ing disputes could be even greater. It is a mistake to presume that regulator-
driven interconnection arrangements are always more efficient than commercial 
ones, particularly when regulators have no way of knowing what solutions are 
most efficient. 
 
The Social Costs of Government-Mandated Intercon-
nection Obligations 
Against these suggested benefits, one must weigh the social costs of imposing 
mandatory interconnection obligations on ISPs. It is beyond the scope of this Pol-
icy Brief to quantify all of these costs. Enumerating and categorizing them, how-
ever, may be helpful. 
 
First, mandatory interconnection could undermine the incentive of ISPs to ex-
pand or enhance broadband networks. To use Werbach’s Montana-roaming ex-
ample,42 if one mobile carrier covered the northern part of the state, and a second 
mobile carrier covered the southern part, the best outcome for consumers would 
be an invasion of each network into the other’s territory—duopoly is better than 
monopoly. But if interconnection rates are mandated at zero (or sufficiently below 
the incremental cost of self-provision), it may not pay for either carrier to expand 
its network. Some have blamed mandatory roaming for Sprint’s and T-Mobile’s 
decision not to build out in high-cost areas (but rather rely on roaming), even in 
Sprint’s home state of Kansas.  
 
Applied to wireline broadband networks, if a telecom believed that it could not be 
compensated for upgrading its capacity (either from DSL to fiber or increase the 
density of a fiber network) due to restrictions on what it could charge for paid 
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peering, then it might abandon or curtail the investment decision. The experience 
of mandatory unbundling in Europe has likewise shown the decreased incentive 
for network operators to invest in fiber. In a similar vein, interconnection-pricing 
rules determined on a case-by-case basis could create investment-deterring un-
certainty relating to the implementation of regulations. This uncertainty could be 
exacerbated if multiple state regulators are involved in the rate-setting process. 
 
Second, mandatory interconnection could undermine the incentive of transit pro-
viders to extend their reach into the last mile. Just as mandatory interconnection 
(and unbundling) undermined the CLECs’ incentive to invest in their own facili-
ties,43 regulated interconnection rates could deter transit or even content provid-
ers from building the last-mile connections. Google has started laying its own fi-
ber in select cities through the country. And Level 3 and Cogent both offer Inter-
net access in addition to transit and content delivery network (CDN) services. It is 
therefore not a stretch to consider these access-seeking network owners as poten-
tial entrants in last-mile connectivity. Any interconnection regime should careful-
ly consider an entrant’s tradeoffs in making versus buying terminating access; if 
the terms of buying are too generous, then deploying last-mile networks become 
relatively less attractive.  
 
Third, mandatory interconnection could unravel paid arrangements between con-
tent providers and ISPs if “better terms” could be secured via intermediary net-
works through regulation. The most likely explanation for why Netflix’s CEO ad-
vocated for “strong net neutrality” protections for Cogent and Level 3 is that, to 
the extent those intermediaries can secure better interconnection terms via regu-
lation than Netflix via negotiation, Netflix could reduce its transit costs. In other 
words, Netflix would not get zero-price connection but Cogent might, setting up 
arbitrage opportunities. Regulatory uncertainty about if and when mandatory 
interconnection is imposed could induce large content providers such as Google 
and Amazon to refrain from entering paid-peering arrangements with ISPs. 
 
Fourth, CDNs or transit providers might not contribute significant value to cer-
tain transactions, such as those involving large content providers that have verti-
cally integrated into “middle-mile” services. There seems to be a continuing role, 
however, for these intermediaries for moving or augmenting the traffic of small to 
medium-sized content providers. Regulatory life support for intermediaries on 
transitions for which they bring questionable value could attract rent-seeking be-
havior. Inefficiencies could arise as the regulator caters to special interests or 
makes mistakes. 
 
Fifth, mandatory interconnection could reduce the incentive of two parties to 
reach an agreement to minimize total costs. Besen and Israel give an example in 
which a CDN could be relieved of $2 million in costs so long as the ISP incurred a 
$1 million investment. If the mandatory interconnection rate were set below $1 
million, the cost-saving technology would not be adopted.44 
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Sixth, policies that thwart negotiations between content providers and ISPs—
whether they concern quality of service or involve paid peering—could lead to 
higher broadband access prices via the “seesaw principle.” The economics of two-
sided markets suggests that raising money from one side of the market (advertis-
ers) puts downward pressure on prices for the other side of the market (end us-
ers). Preventing network providers from exercising pricing flexibility could in-
crease the proportion of the network costs that providers must recover directly 
from end users.  
 
Seventh, given that Netflix represents roughly one third of download traffic dur-
ing peak hours,45 the recently adopted arrangements between content providers 
and ISPs can be viewed as an efficient solution to the classic peak load pricing 
problem. While peak-load pricing is often associated with regulated utilities, it 
has frequently been applied in competitive industries with periodic demand fluc-
tuations for a non-storable good. Peak-load pricing efficiently allocates the scarce 
resource (bandwidth at peak hours), by raising the price to those who demand it 
most (Friday night movie viewers). Preventing network providers from exercising 
pricing flexibility could force high-intensity users to be inefficiently subsidized by 
everyone else, causing ISPs to raise rates to end-users across the board. 
 
Eighth, proponents of mandatory interconnection should be careful what they 
wish for. While they may be able to convince the FCC that it should require inter-
connection (at potentially a zero rate), it is unlikely that they could convince every 
regulator around the world of that. And once the FCC had set the precedent that 
these IP interconnection matters should not be left to commercial negotiations, 
other regulators around the globe would be free to determine the terms and rates 
for interconnection as they see fit, with no guarantee that regulators across the 
globe would successfully coordinate their policies. This, in turn, could dramatical-
ly increase regulatory uncertainty and the frequency of service disruptions.  
 

Policy Implications 
Assuming the social costs of mandatory interconnection exceed the benefits, what 
might some alternative, less-invasive policy look like? Two considerations are 
worth keeping in mind. First, the interconnection debate is not proceeding in a 
vacuum: The FCC is developing certain protections for content providers in its 
revised Open Internet rules, including non-discrimination and a no-blocking rule. 
A duty to interconnect is arguably more invasive than a non-discrimination re-
quirement.46 Non-discrimination would require ISPs to offer quality-of-service 
agreements to all similarly situated content providers at the same terms; by com-
parison, mandatory interconnection would require ISPs to deal with any content 
provider or transit provider that wished to terminate traffic on the ISP’s network. 
In other words, interconnection is a duty to deal in the first instance. 
 
When deciding whether to overlay an interconnection obligation on top of protec-
tions for content providers, one must articulate the incremental benefits that are 
derived from the added layer of protection. To the extent that content providers 
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(as well as application, service providers, and device providers) could be protected 
by an effective Open Internet regime, including a “minimum level of access”47 es-
tablished by the no-blocking rule, the only remaining class of providers that could 
benefit from mandatory interconnection would consist of intermediaries that op-
erate at the core of the network, such as standalone CDN or transit providers. Un-
like content providers, who generate positive spillovers (information and artistic 
content can be viewed as “public goods”) and thus cannot be expected to monetize 
their investment, the rationale for protecting these intermediaries is less compel-
ling. Although these intermediaries might be marginalized in the absence of regu-
latory protection on transactions involving large content providers—Netflix and 
Google have developed their own CDNs48—it is not clear how consumers would 
benefit from rules that reinserted the presence of these intermediaries. It is not 
even clear whether these intermediaries need interconnection revenues to thrive. 
For example, Level 3 acknowledged in a first quarter 2014 earnings call that Net-
flix is “not even in our top 30 customers, so the revenue impact is relatively 
small.”49 Small and mid-sized content providers will continue to rely on third par-
ty CDNs and transit providers in the absence of mandatory interconnection.50 
 
Second, there is always the antitrust backstop for excluded networks. In their re-
view of interconnection obligations across several network industries, Carlton and 
Picker explain that sector-specific “interconnection policies” and antitrust en-
forcement serve as complements in partially deregulated industries.51 In fully de-
regulated industries, however, antitrust acts as a substitute for sector-specific in-
terconnection obligations.52 The role of mandatory interconnection has waned in 
network industries as they become competitive:  
 

The deregulated network industries that we examined all show a similar 
pattern: after deregulation, there is massive consolidation, a lessening of 
the reliance on interconnection from other firms, a decline in either wag-
es or employment or both, and a fall in prices with a reduction or end to 
any cross subsidy. Consumers benefit, special interests are harmed.53 

 
Because the communications sector was set on a deregulatory path nearly 20 
years ago with the passage of the 1996 Telecommunications Act, perhaps the time 
has come to turn to antitrust to adjudicate interconnection disputes on the Inter-
net. 
 
So where does this leave us? In the absence of mandatory interconnection, con-
tent providers can deal with ISPs directly for enhanced quality of service pursuant 
to a paid-peering arrangement; they are free to turn down enhanced quality of 
service for standard treatment. As explained above, content providers may be able 
to avail themselves of non-discrimination protections that could come out of new 
Open Internet proceeding, if they can prove they are not receiving equal treat-
ment for reasons relating to affiliation or favored status. 
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Transit providers, CDNs, and other intermediary networks can avail themselves 
of antitrust courts if ISPs refuse to deal as a means of extending their (alleged) 
market power into adjacent markets. In Otter Tail,54 the Supreme Court found 
antitrust liability for an electric utility company for failure to interconnect with 
another utility even though the Federal Power Commission could order such in-
terconnection. To be fair, antitrust cases do not proceed quickly. And with the 
exception of cases like Aspen Skiing and AT&T, antitrust rarely imposes manda-
tory obligations to interconnect, other than as a remedy for an independent anti-
trust violation. In Trinko, the Supreme Court recognized that antitrust has only 
weakly embraced affirmative duties to interconnect. Accordingly, while the path is 
not clear, excluded networks should have a reasonable chance of prevailing so 
long as they can establish monopoly power (presumably in terminating access) 
and antitrust impact (in the form of higher prices or reduced output in some rele-
vant product market). 
 
Finally, there are other ways to create a backstop without imposing a duty to in-
terconnect. For example, Weiser (2009) proposes the development of a self-
regulating organization (SRO) that wields decision-making authority and over 
which the FCC has authority. The SRO would act like a standard-setting body. 
Under this approach, the FCC must first develop norms such as requirements to 
provide some level of transparency over the terms of peering as well as pre-
announced standards for how to “de-peer” an Internet backbone provider. Weiser 
suggests that matters that cannot be resolved in SRO can be appealed to the 
FCC.55 
 

Conclusion 
This Policy Brief examines the benefits and costs of dictating the terms of inter-
connection on the Internet. Based on a preliminary review of the evidence, the 
benefits (net of enforcement costs) appear to be slight, whereas the costs could be 
economically significant. In light of these tradeoffs, the FCC should be hesitant to 
dictate the terms of interconnection. Additional layers of protection, including 
non-discrimination requirements and antitrust enforcement, as well as the con-
tinued private negotiation of interconnection, should be more than sufficient to 
keep the Internet humming along on all cylinders and ensure we get to see the 
next installment of House of Cards without any delay. 
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