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Abstract
Business Data Services (BDS), formerly called special access services, are
dedicated broadband lines offered by network providers to business customers
and network providers. In a packet-based broadband network, the distinction
between customer and competitor is being blurred, and with it the meaning of
the wholesale/retail distinction. A new approach to pricing and regulatory
oversight is needed that moves away from treating any market segment as
passive purchasers of BDS services. The authors propose a simple pricing
structure that is cost-causative, reflects the opportunity cost of using the
network, and controls opportunistic behavior. While the main focus of the
paper is on BDS services, the recommendations also hold in other networks
industries.

Introduction
The broadband revolution is shifting network intelligence from its core
to its edges, and competition is following the move. Old line companies such
as the United States Postal Service (USPS) face last mile competition from
United Parcel Service, Federal Express, Amazon, and Uber. Verizon and
AT&T face competition from cable TV companies (now called multichannel
video service providers) such as Comcast, Cox, and Charter; and from
wireless companies such as T-Mobile. Public Service Gas and Electricity
(PSE&G) and other established electric utilities face competition from
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emerging microgrids that can operate on their own but are still connected to
the electric utility’s macrogrid.
Customers can be potential competitors in this new environment. This
paper explores the implications of this new and increasingly pervasive
relationship. What types of contracts and tariffs will likely emerge between
the old line companies and the new competitors? How should regulatory
agencies react to the technological transformation underway?
By way of illustration, we focus on the Federal Communications
Commission’s (FCC) regulation of business data services (BDS)-sophisticated private line services offered in the telecommunications
industries, examining basic regulatory issues:
 Does customer lock-in produce monopoly profits for some BDS
providers at the expense of other providers and even perhaps foreclose
competition?
 Does setting retail prices above wholesale prices lock-out competitors
from winning the network provider’s customers?
 How can the FCC measure market power? Is market power eroding?
 How does the FCC determine whether market power is being
exercised by a large network provider? Are certain penalties charged
to customers in long-term contracts an indicator? If so, should the
FCC distinguish between ex ante and ex post losses when a market is
in transition from one technology standard to another?
 Will a network provider exercise its market power now if its power is
eroding? How will it affect repeat business if power is exercised? Does
the answer change when customers are potential competitors?
 Does the regulator accommodate rent-seeking by companies that
made bad decisions? If so, how will such accommodation affect future
tariff-based contracts?
 How would price, services bundles, and penalties for nonperformance be set in a competitive market? Are they in line with the
FCC’s decisions and wholesale price recommendations?
Although the FCC has repeatedly said that competition is the best
regulator of markets, its 2016 BDS Order rescinded tariff terms and
conditions to smooth the market transition from one where old line
companies arguably had market power to one where they are a large-sized
competitors. An Order issued in 2017 adopts a light-touch approach to
regulation. Based on market trends, we also recommend light touch
regulation is the proper policy in this new environment.
We will also suggest that tariffs will be cost-based, customized to fit the
needs of customers, and will protect network providers from opportunistic
behavior by customers.
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Summaries of the FCC’s 2016 and 2017 BDS Orders
The Federal Communications Commission (FCC) released an Order on
May 2, 2106 that hardly caused a stir outside of the telecom industry and was
barely covered by the media.1 That Order, addressed complaints that large
network providers were using their market power to unfairly lock-in large
business customers and other network providers into long-term agreements
that effectively prevented competition for BDS, formerly called special access
service.2 The FCC identified as anticompetitive two provisions of certain BDS
tariffs that resemble long-term standardized contracts: requiring customers
to purchase all services from one tariff plan (the all-or-nothing rule) that the
FCC declared unlawful, and certain volume and term penalties that network
providers were ordered to revise downwards.3
The Further Notice, released simultaneously as part of the 2016 BDS
Order produced strong reactions from interested parties to a very important
provision would have led to future regulatory battles: that wholesale rates
should be below retail rates. Such a requirement may seem obvious if one
draws comparisons from markets in which competition depends on the
availability of wholesale inputs. The issue is whether this observation makes
sense for networks where the customers are also potential competitors.
On March 30, 2017, the newly-appointed Chairman of the FCC, Ajit Pai,
circulated a draft of a proposed Report and Order (adopted by the FCC by a
2-1 party-line vote on April 20 2017 and released on April 28, 2017) that relies
primarily on market forces to control market behavior but does recognize
that pockets of market power still exist.4 The essential features of the 2017
Order are to (1) continue the FCC’s long-standing policy of not imposing ex
ante pricing regulations on BDS services provisioned with newer
technologies5 or on legacy BDS services6 in counties in metropolitan
statistical areas (MSAs) for which the FCC had previously price-deregulated7
and (2) limit such regulations to DS-1 and DS-3 channel terminations (legacy
services) in counties which are deemed to be non-competitive based on
metrics on the extent of competition from competitive local exchange
carriers and cable television providers in those counties.8 The 2017 BDS
Order explained that competition for BDS has become very robust.9 In
addition, the parties engaged in the proceeding assisted the commission “to
develop an administrative approach to de-regulate in areas where
competitive forces are able to ensure just and reasonable rates.” 10
Regulatory Issues
The regulatory debate centered on five key issues related to market
power: customer lock-in, competitor lock-out, measures of market power,
exercise of market power, and customer rent-seeking.
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The Lock-In Debate
The FCC’s banning or modification of certain contract terms for legacy
services (and its apparent consideration of extending similar restriction to
BDS provisioned using newer technology) can be viewed as attempts to
prevent customers from being locked into the BDS offerings of incumbent
providers. The specific practices of concern to the FCC resemble loyalty
discounts, an arrangement in which a customer receives a lower price when
its purchases exceed a certain minimum threshold.11 In evaluating such
practices, Professor Joshua White, a former FTC Commissioner, observed the
following:
Loyalty discounts are ubiquitous in today’s marketplace and a
common form of competitive rivalry among suppliers vying for more
business. They are prevalent across a broad variety of industries
including medical devices, pharmaceutical products, airlines,
computers, and many consumer products. Loyalty discounts are
common at both retail and wholesale levels, and are used in both
highly competitive and highly concentrated industries…The primary
competitive concerns with loyalty discounts are...that a monopolist
might utilize such discounts as a strategy to protect its market
position by excluding rivals, raising rivals’ costs, and ultimately
harming consumers.12
That is, the proper economic focus is to evaluate whether loyalty
discounts harm competition and customers within relevant economic
markets.13
Technological lock-in is also widespread in the digital age.14 It is a
strategic tool for preventing customers from switching to another vendor.
For example, a company that has invested in Microsoft products faces
potentially large switching costs if it wants to migrate to Apple products.
Lock-in, by itself, does not have to translate into abnormal profits. Intense
competition typically leads to generous introductory prices, promises of
cheap upgrades, and other concessions that give both buyer and seller
assurance that the network provider will provide services needed and not
earn an abnormal rate of return. The length of the trading cycle is all that
differs between competitive lock-in and the standard competitive model
where trades occur immediately.15
On the other hand, lock-in can be abused. For example, Shapiro and
Varian reported that AT&T sold 5ESS switches to Bell Atlantic and charged
very high prices for upgraded features.16 Lack of number portability also
impaired competition and so did non-equal access to the extent that
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customers had to dial extra digits to make long distance calls.17, 18 The TDM
to Packet transition was questioned by the FCC, but evidence of abusive
behavior did not materialize.19
Pricing plans that lock-in BDS raise some of the same issues encountered
when the FCC established the total element long-run incremental cost
method for determining rates for network elements, e.g., local loop, sold to
the then new competitive local exchange carriers. In particular,
telecommunications networks (1) often require investment in capital assets
with relatively long lives, (2) some of these assets may be subject to
technological improvement that results in lower equipment prices (and/or
enhanced capabilities) over time, and (3) because of increasing competition
and other factors, growing uncertainty over whether there will be sufficient
demand for service after new investments are made.20 Significantly, the FCC
acknowledged that these considerations are economically valid and could be
addressed through long-term contracts.
We agree … that, as a theoretical matter, the combination of
significant sunk investment, declining technology costs, and
competitive entry may increase the depreciation costs and cost of
capital of incumbent LECs… [W]e also agree that, as a matter of
theory, an increase in risk due to entry into the market for local
exchange service can increase a LEC's cost of capital. We believe that
this increased risk can be partially mitigated, however, by offering
term discounts, since long-term contracts can minimize the risk of
stranded investment.21
In other words, to the extent that long-term contracts are not
anticompetitively exclusionary, they are economically justifiable mechanism
to managing the risks associated with investing in telecommunications
networks.
The Lock-Out Debate: Wholesale Rates below Retail Rates
In its Further Notice, the FCC sought comment as to whether wholesale
rates to other network providers should be lower than retail rates to account
for avoided retail costs per unit of demand. This requirement is specified in
the Telecommunications Act of 1996 when incumbent local exchange carriers
resell retail services to competitors.22 The question is whether such a
requirement is economically efficient when a customer is a competitor. The
efficient component pricing literature’s answer is no, it is not efficient. In a
competitive market, a supplier’s lease price for its facilities to a competitor
would equal the cost of the network facilities plus the lost contribution the
Rutgers Business Review
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facilities would earn if sold to a retail customer.23 The opportunity cost
should include possible network configuration costs, according to Spulber
and Yoo.24 They claim that leasing facilities may make a network designed
for one provider more costly when it is shared by two providers.25
The broader issue is whether customers that are potential competitors in
the network service provider’s serving area should be classified as competing
wholesalers. Wholesalers in the past were not a threat because they did not
offer competing retail services. Traditionally, wholesale companies lowered
a retailer’s transport or product assembly costs by specializing in aggregating
demand for particular products or services, or saved a retail company
marketing costs by voluntarily farmed out its retail services to companies
with local sales forces that could save the company money. BDS customers
do not fall into either category. A better approach is to drop the wholesale
label. The more accurate label is an enterprise customer, a sophisticated
customer that wants customized bundles of services. An enterprise customer
is at risk to become a competitor.
The term wholesale should be reserved for complementary network
arrangements outside the network provider’s service area.
In a networked world, no network has complete coverage. As a result,
wholesale arrangements make sense. In a recent article touting the
wholesale side of the business, the authors say, invariably [wholesale]
means working with partners. Today it’s no longer efficient for an
operator to single-handedly invest in and develop its own set of
services and infrastructure for every next generation service
required. Establishing partnerships for innovation, growth and
revenue sharing: that’s the new order of the day and that means
wholesale.26
While the 2016 BDS Order entertained the possibility of regulating the
wholesale-retail price relationship, the 2017 BDS Order does not impose such
restrictions,27 providing as reasons (1) the fact that complaining parties had
provided “little concrete evidence that incumbent LECs charge their
wholesale customers higher rates than they charge retail customers for like
business data services,”28 (2) that such a restriction “could have the
unintended effect of preventing providers from reducing retail rates to
competitive levels, as the provider would then have to reduce its wholesale
rates to below those levels,”29 and (3) the continued growth in competition
and the FCC’s complaint procedures provide sufficient safeguards against
anticompetitive or discriminatory behavior.30
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Measuring Market Power
Lock-in and lock-out presume that the large network providers have a
stranglehold on the market. This is an empirical question. The market trends
presented below suggest that barriers to entering this market have dropped
substantially.
While incumbent local exchange carriers initially provided the bulk of
business data services using legacy TDM technology, competitive
telecommunications providers and, more recently, cable television providers
have made substantial inroads using newer, much lower cost Ethernet (or
packet switching) technology. As part of its evaluation of the regulatory
regime for BDS, the FCC compiled extensive data on the volumes of BDS
being provided in specific buildings in 2013. Professor Marc Rysman used
these data to analyze the strength of competition for BDS.31 Professor
Rysman’s data showed that incumbents’ competitors accounted for a
substantial proportion of the $45 billion BDS revenue in 2013. Table 1 is
constructed from Professor Rysman’s data.32
Table 1. Estimated Revenue by Service Type
Service

Estimated Revenue (billion $)

Incumbent DS1

$ 10.6

Incumbent DS3

$ 5.5

Incumbent Packet

$ 5.6

Competitor Circuit

$ 9.7

Competitor Packet

$ 13.3

Total Revenue

$ 44.7

The legacy (circuit) services are DS1 (with a capacity of 1.5 megabits per
second (mbps) and DS3, with a capacity of 45 mbps. Total incumbent
revenue was $16.1 billion, with competitors providing services accounting for
another $9.7 billion. In contrast, competitors provided packet-based BDS
accounting for $13.3 billion, compared to $5.6 billion of such services provided
by incumbents.
There have been changes since 2013, as companies acquired all or parts of
other companies’ operations (Frontier acquired AT&T’s Connecticut
operations in 2014 and parts of Verizon’s Florida, Texas, and California
operations in 2016) and Charter cable acquired Time Warner cable in 2016.
In addition, some providers experienced revenue increases, while others saw
their revenues decrease. To illustrate these changes, we have updated
information presented by Professor Rysman, which appears in Table 2.33
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The general pattern is summarized by the four percent average annual
decline in incumbent revenues, offset by a 10 percent annual increase in the
revenues of non-incumbent providers.34 Comcast’s annual average growth,
which unlike those of some of the other providers is not distorted by
acquisitions or sales, was about twice that of the average for non-incumbent
providers.35
Table 2. Revenues by Company 2013-2016 (in million $)
Company
AT&T
Verizon
CenturyLink
Level3
Windstream
Comcast
Time Warner
Frontier
Charter
EarthLink
Total
ILEC
Other

2013
$ 30,113
$ 20,716
$ 11,036
$ 5,109
$ 1,666
$ 3,248
$ 2,312
$ 2,183
$ 812
$ 945
$ 78,143
$ 65,716
$ 12,427

2014

2015

$ 29,523
$ 19,839
$ 10,999
$ 4,525
$ 1,767
$ 3,960
$ 2,838
$ 2,161
$ 993
$ 911
$ 77,515
$ 64,289
$ 13,227

$ 28,929
$ 18,922
$ 10,561
$ 6,208
$ 1,863
$ 4,751
$ 3,284
$ 2,467
$ 1,127
$ 859
$ 78,971
$ 62,742
$ 16,229

2016
$ 25,771
$ 16,624
$ 10,307
$ 6,362
$ 1,872
$ 5,514
$ 3,716
$ 3,909
$ 747
$ 74,822
$ 58,290
$ 16,532

Annual
Change
-5.1%
-7.1%
-2.3%
7.6%
4.0%
19.3%
19.4%
68.9%
-7.6%
-1.4%
-3.9%
10.0%

Incumbent
Yes
Yes
Yes
No
Yes
No
No
Yes
No
No

In classic Schumpeterian style, the empirical evidence suggests the BDS
market is opening up to competition because of a revolutionary change in
technology. This observation is at odds with the view that large network
providers have a stranglehold on last mile connections to customers. Low
costs associated with Ethernet apparently have attracted many new network
providers to offer broadband services. The legacy TDM technology required
expensive equipment and universal clocks to time transmission across
networks that are no longer necessary. The main issue is how competitive the
BDS market is now and in the near-term while legacy technology is still
widespread.
Identifying the Exercise of Market Power
A network provider that still has market power may exercise it through
the use of contract terms that extract rents from customers. The contracts,
themselves would specify penalties that bear little resemblance to the
incumbent’s costs and would likely place market risks mainly on the
customer. The FCC focused on three types of tariff arrangements to build the
case that large network providers still have substantial market power: all-or-
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nothing contracts, excessive term and volume penalties, and large penalties
exacted from customers.
Term and Volume Penalties
Basic economic theory, which assumes perfectly competitive markets,
doesn’t consider legal contracts because there are no penalties for reneging
on a purchase. The neglect of legal contracts is understandable because in a
perfectly competitive market, where goods are divisible and transferred
immediately, reneging does not impose penalties.36 In contrast, for BDS
services, there are large sunk costs and no alternative source of customers.
Large financial risks can translate into large transaction costs if the customer
breaches the agreement. Therefore, a formal legal contract can mitigate such
risks.
Such legal protection makes sense when a network provider has to install
fiber optics and electronic equipment to meet the needs of the customer.
Potentially large losses hold even for installed legacy equipment that must be
maintained. Besides the difficulty of obtaining replacement parts and
maintaining old equipment, a network provider will have to buy hybrid
routing equipment to keep legacy service operating. Moreover, the
requirement to continue offering legacy services also prevents broader
network reconfigurations needed for an all-fiber/Ethernet network.
A BDS pricing plan, like a standard contract, will specify penalties for
breaches of the agreement.37 Generally, the law awards damages to restore
the innocent party to the position as if the contract was performed.38
However, Ayres and Gertner suggest a penalty default rule may improve
market performance when one side in the contract may not disclose
important information to get a better deal.39
Typically, the buyer (rather than the seller) is more likely not to disclose
important information.40 Such non-disclosure is likely to be the case in the
broadband market, where a wireless company, for example, may decide to
build its own transmission facilities instead of leasing them from the network
provider. A penalty liability could be set to assure the network provider that
a customer will honor the agreement by making it costly for the customer to
renege.
A reasonable BDS pricing plan would provide the network provider the
expectation that it will recover its costs and earn a fair rate of return on
investment. Such a plan will likely have a few basic features: a discounted
price in exchange for a lock-in, minimum volume targets, a fixed term to the
contract, and penalties for breaches of performance.
Penalties based on minimum volume and term targets are a means of
limiting network provider losses. They may alternatively be viewed as an
Rutgers Business Review
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alternative method of controlling revenue forecasts. During negotiations,
network providers may use penalties as a means of shielding the network
provider’s assumptions about the customer’s use of the network. Penalties
may also shield the network provider’s general pricing strategy.
A penalty that increases return above expected revenue can help identify
good customers, and so can lengthening the term of a contract.
 A customer that accepts a longer term contract is likely not to renege.
It is a signal of being a reliable customer.
 Similarly, a customer that accepts a high penalty without much of a
price break displays commitment (adverse selection issue in
insurance).
Fixed-price contracts have little value if one party renegotiates when
prices are not favorable to it.41 Such circumstances may encourage
opportunistic behavior when sunk costs are involved as they are in the
broadband market. Once the network provider has invested in plant and
equipment, a customer could press for lower prices thinking that the network
provider would prefer to recover some of its investment instead of none.42 In
this case, it is a zero sum game where penalty reductions translate into
network provider losses.
To limit gaming, ex ante losses (not ex post losses) should be the basis for
judging whether actual penalties are pro- or anti-competitive. Ex post losses
are likely to be large in the BDS market because of the difficulties predicting
ex ante the timing of the technology transition from TDM to Ethernet
technology. As indicated in the Order, mobile providers paid the largest
penalties for non-performance. They chose to lock-in discounted TDM rates
instead of paying full price for month-to-month service because they were
afraid to commit to Ethernet in the early 2000s, but started to demand
Ethernet services after 2010. As a result, they could not make their
commitments. In hindsight, the mobile providers made a mistake. The FCC,
however, used realized losses to justify reducing the penalties.
All-or-nothing
A network provider that offers a menu of prices, minimum volumes, term
commitments, and penalties will both prevent adverse selection and, more
positively, will likely match a customer’s needs.43 This may be especially true
in the BDS market where some customers are network providers and others
operate in other industries. Yet large network providers offered BDS
customers tariffs with an all-or-nothing provision, which states that a
customer must commit all relevant purchases to a single pricing plan, even
though the network provider offers several others.44 This arrangement
prevents customers from shifting some of their demand to month-to-month
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plans in anticipation of shifting demand to another provider.45 The FCC was
concerned that this particular lock-in is an anticompetitive manifestation of
market power for legacy TDM services.
Customer Rent-Seeking through Regulation
Between 2000 and 2010, wireless carriers were reluctant to commit to
Ethernet/Packet technology.46 They continued to enter into term and volume
discount plans for legacy DS1 and DS3 services. As Ethernet/Packet standards
were adopted and the newer technology became widely available at attractive
rates, the wireless carriers sought relief from the FCC, and it was granted to
some extent, by limiting penalties to minimum commitment levels and
allowing wireless carriers to opt out of an all-or-nothing service contract. In
effect, the FCC was sending a market signal that bad forecasts don’t matter.
Seeking regulatory relief and having it granted is well documented.
In general, regulators are unlikely to commit to an original agreement
when there is an ex post appearance of excess profits (or financial distress).
This has been a fatal flaw in price cap regulation according to Crew and
Kleindorfer.47 In this case, the timing of the transition from TDM to Ethernet
was unclear. Industry associations such as Metro Ethernet Forum (MEF) were
trying to develop quality of service standards for Ethernet, a technology
originally designed for data transmission, not voice. It is not surprising that
mobile company customers would experience large losses and complain to
the regulator about them.
Besides trying to limit assessed penalties, the FCC sought to roll back
prices for the legacy broadband services that the wireless carriers had bet on.
The fact that DSn equipment is no longer being manufactured48 did not stop
the FCC from imposing an industry-wide productivity gain factor to justify
its price reductions for these legacy services.49
Pricing in a Schumpeterian Market where Customers may be
Competitors
The main conclusion so far is that the FCC’s attempts to manage the BDS
market to make it more competitive may be counterproductive. Market
trends point towards increasing competition in this market. Economic theory
suggests that contract terms will lock in customers to assure the network
provider recovers its costs.
The question now is what types of pricing methods and tariff plans would
work effectively in an increasingly competitive BDS market, and how can
regulation help make the transition smoother. To answer these questions, we
will assume the distinction between customer and competitor is being
blurred, and with it the meaning of the wholesale/retail distinction. Product
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differentiation is built largely from end-user controlled applications. Entry
barriers are being lowered by low-cost Ethernet technology.
Another basic assumption is that large network providers want repeating
customers, even among mobile service providers that are potential
competitors and could eventually build their own networks. The large
network provider will calculate the expected present value of repeated
agreements for the foreseeable future. Exploiting temporary market power
will likely have a lower present value than setting prices at competitive
levels.50 A reasonable prediction is that network providers will not raise rates
to benefit from temporary market power.
The new pricing strategy begins with the premise that pricing arbitrage is
a high risk factor in a packet world. Arbitrage is not a new problem. Resellers
bought services from the old AT&T at deeply discounted rates and then used
those discounted services to undercut AT&T’s retail service prices.51
While network arbitrage is not new, the potential scale and extent of
potential arbitrage has increased significantly. Cheap routers, servers, and
applications lower the barrier for providing service. A customer could resell
underpriced services, lease facilities until they build their own, and introduce
new bandwidth intensive services without notice to the network provider.
An effective pricing strategy would anticipate the long run cost of service,
recognizing that some of these costs are fixed, while others vary by volume.
That is, prices would account for use of facilities and potential network
redesigns needed to accommodate a customer. The strategy would also
account for the arbitrage risk and attempt to mitigate opportunistic behavior
on the part of the customer. The pricing methodology and related terms and
conditions would be consistent across similarly-situated customers and
anticipate the need for justification if the FCC opened an inquiry as to
whether prices and contract terms are reasonable. In general, effective
pricing of telecommunications services in a packet-world also has
implications for other networked industries that are introducing packet
technology to monitor and control their systems. In sum, effective pricing
should aim at simplicity, transparency, customer neutrality, and economic
sustainability.
Here is an example of a pricing strategy that could work for BDS services.
The proposed rate elements mirror network costs and tariff arrangements to
recognize non-performance risks.52
Network-Related Last Mile Customer Link and Port Charges. Link
charges recover the costs of connecting a customer to the network
provider’s switching office. Link equipment includes last mile outside
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plant and electronics needed to ship traffic to the nearest end office where
major re-routing and transport of traffic occurs.
Ports are the gateways to network services. Port charges could include
quality-of-service features, encryption services, and virtual private
network services as examples (many require cooperation among network
providers). In general, feature charges could be derived from Open
System Interconnection (OSI) elements – network, transport, session,
and application layers – which identify the key cost elements of a
broadband network.
Link and port charges may be nodal. Competition is likely to induce a
network provider to have location-specific prices that are based on
construction and maintenance costs.
Network-Related Middle Mile Charges. These rates recover costs
associated with transporting traffic from the local switching office to the
next network provider’s facilities. Traffic from many customers are
transported over the same fiber optic facilities. Fiber optics have
potentially unlimited capacities; therefore, cost allocation to a particular
customer group could be based on the relative costs of local ports that
enable a link to access the features of the Middle Mile network.
Network Related Busy Hour Charges. Usage charges may be necessary
to limit network congestion caused by heavy use of the network during
busy hours. Usage charge will fund network redesign costs. Storage
should be considered now that Content Delivery Networks (CDNs),
which store content close to customers to minimize transportation and
switching costs, are widespread. Fill factors (perhaps levelized) would
account for excess capacity needs designed for long-term growth and
unexpected fluctuations in demand.
Fungibility Considerations on Charges. Up-front fees and term
commitments may be necessary when network facilities used to serve a
BDS customer are not easily reused. For example, a network provider may
require special construction cost payments and long-term commitments
(e.g., from a wireless carrier seeking a connection between a cell tower
and its mobile switching office), because the network provider runs the
risk of stranded investment if such a customer decides to drop the service.
Volume commitments assure the network provider that the present value
of the expected revenue stream from the BDS service equals the present
value of the network provider’s costs.
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Penalties. A network provider could include contract penalties for
customer non-performance. In general, they should be based on the
network provider’s expected losses, because penalties above expected
losses would hurt the network provider’s reputation.
Sustainable price levels would recover at minimum long-run average cost
of the service. Direct assignment of costs to services should be done where
possible. Shared service costs can be allocated based on relative port costs
for blades placed into routers. In this case, port costs serve as proxies for
relative cost of transporting voice, data, and video traffic over the same fiber
optic network.
In order for investments to be economic, prices would reflect the direct
and joint investment costs, based on the cost of capital for companies
operating as network providers. Similarly, in competitive markets, demand
conditions determine the extent to which prices recover common costs –
such as general administration expenses such as the cost of an accounting
department. Any price higher than average long run incremental costs of
offering the service will contribute to the recovery of common costs, which
the network provider will have to recover from all its services. Contributions
could be based on Faulhaber’s idea that all combinations of services must
cover average incremental costs, including the full bundle of services.53
Overall, this basic strategy applies to all services: it will simplify the pricesetting mechanism, and serve as a basis to justify a price level when the FCC
investigates a complaint.
Both competitive trends and the FCC’s latest thinking anticipate that
network providers will increasingly opt for commercial contracts over tariff
plans for BDS customers.54 Negotiated terms make sense for three reasons:
BDS customers may have unique requirements, there are location-specific
costs, and listed rates may lead to market coordination or undercutting by
competing network providers. However, they should base negotiated terms
on a menu of plans, including month-to-month plans. This tariff-like set of
standard plans has two benefits. First, they serve as a consistent basis for
negotiating plans with customers. Second, they can be used as evidence
before the FCC that demonstrates customers are being treated fairly. For
example, the “list” prices will be highest in month-to-month arrangements,
because the risk of stranded investment will fall completely on the network
provider. Term rates will be offered at a discount below the month-to-month
rate.
If these types of pricing arrangements emerge, how should the FCC’s rules
accommodate them? The all-or-nothing rule may have been used to
temporarily lock-in customers when big network providers were the main
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providers of legacy DSn service. It is possible that eager staff could have
adopted this strategy to keep customers tied to their companies. If that was
the strategy, it was faulty. The FCC’s ruling may have helped the large
network providers in the long-term by signaling customers that this won’t
happen again.
The FCC’s penalty strategy of limiting it to a minimum volume
commitment may induce network providers to raise the minimum and
perhaps raise month-to-month rates. Term commitment penalties should be
left to the network provider because they depend on whether the circuit if
fungible.
Conclusion
The FCC’s 2016 BDS Order may not have improved the efficiency of the
BDS market with the possible exception of eliminating the all-or-nothing
tariff provision. In contrast, the 2017 BDS Order is more closely aligned with
the principle that regulation should defer to competition in shaping the
market when the latter is sufficient. The resulting pricing plans will likely
resemble long-term contracts in other industries. Lock-ins, which are likely
in the BDS market because of large sunk costs, will lead to pricing plans or
contracts with term and volume discounts as well as non-performance
penalties. Fungibility will be an important consideration for setting the terms
of an agreement. Stranded investment is more likely when customers are
network providers themselves. Less rigid contracts may be likely for other
BDS customers operating in densely populated business districts.
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