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Introduction – The Many Worlds of VoIP 
The world of VoIP is so broad that it is confusing. Before we discuss our picks for the most 
promising market segments, let’s review that broader world. 
 
1) VoIP over the Internet 
Ask the general public what “Voice over IP” (VoIP) means and, if you get answer, it will most 
likely be, “voice over the Internet.” From a geeky start with microphones attached to computers, 
voice over the Internet has a legacy reputation of free, but poor quality communication. While 
millions have downloaded software that enables computer-to-computer calling and several 
companies (e.g., Skype, Free World) promote it, its functionality is so constrained and its 
quality so poor that it will never have a significant commercial impact. Real telephone service 
via VoIP over the Internet has recently appeared and become a force to be reckoned with. We 
interviewed Vonage, a small company leading this charge, and will present its profile. 

 
2) VoIP Transport in Traditional Networks 
Inside carrier networks, a steady transition has been in effect for several years as circuit-switched 
technology is supplemented and gradually replaced by packet-switched technology. End-users 
have had the benefits of highly efficient VoIP transport without ever being aware of it. Most 
AT&T (T-NYSE) calls, for example, begin and end with traditional technology, but are 
transported as VoIP in the core of the network. All the traditional big-switch vendors, such as 
Nortel Networks (NT-NYSE), Lucent Technologies (LU-NYSE), Alcatel (ALA-NYSE), 
Siemens (SI-NYSE) and Ericsson (ERICY-NASDAQ), have developed IP add-ons to their 
traditional products and are moving deeper into the IP world. New switch vendors like Cisco 
Systems (CSCO-NASDAQ), Sonus Networks (SONS-NASDAQ), Syndeo and Cedar Point 
Communications that have promoted all-IP softswitch technology are now seeing competing 
products being introduced by the large vendors. While these are important developments, they 
are the anticipated evolution of the world’s networks to IP. A more interesting development is 
the jump to end-to-end IP services. As early as 1997, Level 3 (LVLT- NASDAQ) began 
development of an IP international fiber backbone network that used no circuit switches but 
employed a proprietary softswitch (a term which they coined). Since 1999 this network has 
provided primarily wholesale IP termination services for carriers. Engineered for a QoS (Quality 
of Service) of 99.98% availability and 40 millisecond latency, this network has voice call quality 
that exceeds that of the public-switched network. By 2003 it carried 20 billion minutes of voice 
and data a month. Beginning in 2003, Level 3 expanded into services such as IP Centrex and 
hosted applications that bring VoIP all the way to the end-user. While early start-up companies 
have struggled to promote hosted VoIP services, the entry of IP networking giant Level 3 may 
spark stronger acceptance. Moribund traditional services like Centrex may be revived as robust 
IP Centrex services. 

 
3) VoIP PBXs  
IP also has impacted the PBX market. From 2000 to 2002, sales of PBXs declined, partly due to 
an economic downturn but also because the anticipated emergence of IP-PBXs froze the market. 
In 2003, the PBX market turned up and grew almost 7%, according to the TEQConsult Group, 
because even though circuit-switched PBX station shipments declined by 11%, IP-PBX station 
shipments doubled. This sales surge was led by Cisco Systems; a newcomer to the voice world. 
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Cisco has now shipped three million IP-PBX stations – more than any other vendor. All the 
major PBX vendors have responded to the shift in the market, either by offering IP-enabling 
options for their PBXs or by offering new IP-PBXs. According to Business Communications 
Review (BCR, Jan 2004, p. 18), the leading overall PBX vendor, Avaya (AV-NYSE) is likely to 
pass Cisco and also lead the IP-PBX market in 2004. 

 
Early data-centric IP-PBX’s have proven technically challenging and, to date, have primarily 
been adopted by corporations with deep, in-house expertise; but the handwriting is on the wall. 
No one is designing the next-generation circuit-switched PBX. This again is an expected 
evolution whose only uncertainty has been timing and intensity.  
 
4) VoIP Cable Telcos 
Over three million cable customers now have telephone service from their cable company. This 
has primarily been a game for the giant cable Multiple System Operators (MSOs).  Comcast and 
Cox Communications account for 70% of the cable telephone customers. Recently the growth of 
cable telephone customers slowed dramatically (1% growth for the first six months of 2003) as 
the MSOs revised their approach to offering telephone service. The existing cable telephone 
architectures have not used VoIP and have had no economic advantage over the networks of the 
traditional telephone companies.  The installed systems leave the customer’s twisted pair wiring 
in place and use a network interface device to put the telephone traffic onto the cable system for 
transport to a host digital terminal at the headend. The traffic is then carried through to CLEC or 
MSO-owned Class 5 circuit switch to the Public Switched Telephone Network (PSTN). Cost 
efficiencies come only from the marketing advantage of bundling of voice, video and Internet 
access service. The development of low-cost softswitch technology and VoIP has caused the 
MSOs to reassess their system architectures and caused smaller cable companies to become 
interested in being cable telcos. In 2003, the MSOs began trials with softswitch replacement of 
circuit switches and VoIP. A VoIP approach will allow cable companies to interface customer 
telephones directly to their broadband cable modems and deliver telephone service that is less 
expensive and more functional. Some small cable companies are even reselling Vonage Internet 
VoIP. It remains to be seen whether the MSOs will elect VoIP over the Internet or go for higher 
quality voice over a managed IP network. 
 
5) VoIP Offerings from Telephone Companies 
The traditional telephone companies obviously cannot ignore the competitive threat of VoIP. 
Qwest (Q-NYSE) was the first RBOC to announce residential VoIP, offering voice over the 
Internet to DSL broadband subscribers in Minnesota in December 2003. Qwest calls this “Phase 
One” and later offerings may provide higher quality VoIP. All major carriers have now 
announced their intent to offer VoIP. Verizon (VZ) has said that after its initial roll out in the 
first quarter of 2004, it would offer higher quality VoIP for business customers. Presumably this 
means that the VoIP call would be carried over a managed IP network rather than over the 
Internet. It seems likely that most telephone companies will follow a similar approach. 

 
6) VoIP CLECs 
Like the cable telcos, the competitive local exchange companies (CLECs) have been trying to 
compete against the incumbent telephone companies using the same circuit-switched telephone 
equipment. Given the lack of scale, this has produced a difficult relative cost structure for most 
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CLECs. As with MSOs, CLECs are beginning to migrate to the softswitch. We interviewed a 
young CLEC that began life without the burden of legacy circuit switches and so always has 
been offering softswitch-based VoIP. This company, Cbeyond Communications, may be 
setting the model for future CLEC competitors.  

 
7) VoIP DLECs 
Competitive companies that formed to provide data services rather than voice services have been 
called DLECs, so that a VoIP DLEC sounds like a contradiction in terms. Traditionally, DLECs 
have created infrastructure to deliver high-speed data service by co-locating multiplexers in 
CLEC or ILEC central offices and reaching end-users with broadband DSL or T1 links. We 
interviewed DSL.net, a small company with a highly developed data network, which has begun 
adding VoIP using softswitch technology leverage to their business prospects. This may be a 
model for data-oriented competitive companies to move into voice and become financially 
stronger as an integrated voice and data provider. 

Case Study #1) Vonage - The Broadband Telephone Company 
Leading the charge to Internet telephone service is Vonage, a private company based in Edison, 
NJ. Vonage was founded in 1999 by Jeffrey Citron. Citron had earlier founded The Island ECN 
(purchased by the Instinet Group for $503M) and Datek Online Holdings (purchased by 
Ameritrade for $1.3B). By January 2004, Vonage had more than 90,000 lines in service in over 
100 U.S. markets, was adding 10,000 lines a month to its network and claimed to be “the fastest 
growing telephone company in the U.S.”   

 
We interviewed Vonage CFO John Rego. Rego’s telecom background comes from his most 
recent job as VP of Finance for CLEC, RCN, and from several years in a variety of corporate and 
operational finance positions at Winstar Communications. Rego says, “People don’t realize that 
Vonage is a technology company and our competitive advantage comes from the software we 
have developed.” 

 
Vonage leverages the “free” bandwidth of existing broadband Internet connections. It markets to 
end-users who are subscribers to cable or DSL Internet service. Customers who sign up for the 
VoIP service receive a terminal device that converts their analog phone traffic into an IP phone. 
The terminal interfaces to their broadband connection to send the VoIP packets over the Internet 
for low-cost local and long-distance phone calls. Vonage offers flat rate service that includes free 
local and unlimited or discounted long-distance calling along with bundled features. This is “best 
efforts” voice service with no guarantee that voice packets competing with the data packets will 
not be delayed, lost or blocked by congestion on the Internet. 
 
Rego says, “Vonage has defined a new type of telephone service that lies between landline and 
cell phone service. You can carry your phone terminal with you when you travel and set it up at 
any other location that has broadband Internet access. 
 
Vonage offers three residential and two business plans. The basic residential plan is $14.99 per 
month and provides 500 minutes of calling anywhere in the US and Canada. A second plan at 
$24.99 per month provides unlimited local and regional calling plus 500 minutes of long distance 
in the U.S. and Canada. The premium residential plan at $34.99 per month gives unlimited local 
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and long distance. The basic business plan is $39.99 per month and provides 1,500 minutes plus 
a free fax line. The premium business plan is $49.99 per month and gives unlimited local and 
long-distance calling in the U.S. and Canada and a free fax line.  In addition, all these plans come 
with a group of features that include: caller ID, voice mail, call forwarding, call waiting, repeat 
dialing, call transfer, caller ID block, call hunt, call return, area code selection and reduced rate 
international calling. 

 
Vonage has embraced some features that re-define telephone service. The customers can go 
online to manage their accounts, view call detail for every call made or received, and change 
phone numbers. There is no contract, and the customer can change billing plans at any time. 
There are no paper bills, and phone charges are paid by credit card. The customers can chose 
their area code and can have virtual numbers (for $4.99/mo/each) in addition to the main 
number; just as you can have multiple e-mail addresses that route to the same mailbox. This 
means, for example, that if you have a relative in a distant state, you can obtain one of your 
virtual numbers in the same area code as an out-of-state relative and their calls to you are then 
local and not long distance. 
 
Emergency 911 is an issue for Internet-based phones. Unlike wireline phones, their 911 calls do 
not go to an E911 call center that automatically shows the dispatcher the phone location.  
Vonage teamed with Intrado (TRDO- NASDAQ) of Longmont, Colorado, to proactively 
address this issue.  This has produced an interim solution that requires the customer to program 
the phone, and then submit a form indicating its physical address. The network sends the 911 
calls to a Public Safety Answering Point (PSAP) where the dispatcher finds the location from the 
form submitted by the customer.  If the call is made from a temporary location, the dispatcher 
will not know the physical location unless told by the caller. Vonage is working on a longer-term 
solution and expects to have full E911 service in 18 to 24 months. 
 
The Vonage network architecture is not complex. The terminal the subscriber receives depends 
upon the service. For residential phone service they receive a Cisco Systems ATA-186 Analog 
Telephone Adaptor that has two RJ-11 phone ports and an RJ-45 10Base T Ethernet port. For 
business service, the subscriber receives a Motorola (MOT-NYSE) VT1000 Voice Terminal 
that has two voice ports and two Ethernet ports.  One or two telephones, the customer’s 
broadband modem and the PC plug into the terminal. The terminal acts as an Integrated Access 
Device (IAD) and prioritizes voice packets over data packets.  While this prioritization helps to 
alleviate local network congestion, it does not eliminate the possibility of network congestion on 
the Internet. To minimize network costs, Vonage collocates Media Gateways (which convert IP 
to analog voice traffic) with CLEC Class 5 circuit switches in most LATAs. 
 
We asked John Rego whether low barriers to entry would bring a wave of competition that 
would swamp Vonage. He said, “It’s true that there are few barriers to entry into this business 
from a capital expenditure point-of-view. Our competitive edge is technology. We have 
developed the software that enables this service, and we believe that we have an 18- to 24-month 
lead.” 
 

One reason that Internet phone companies are able to operate at low cost is by avoiding 
classification as telephone companies. Currently, Internet phones do not pay many other taxes 
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The architecture of the DSL.net network is as follows: 
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Voice and data traffic are integrated at the customer site on a Cisco IAD (2400 series) or 
VeriLink (VRLK-NASDAQ) (6200, 6300) IAD which provides queuing and gives preference 
to the voice packets over the data packets. The integrated packets are transmitted over a T1, 
SDSL or FR link to a DSL multiplexer (DSLAM) at the serving central office POP. Traffic from 
multiple CO s (Figure is condensed) within a local calling area LATA is aggregated to a hub 
facility. There is one hub facility co-location in each LATA to avoid long-distance charges.  In 
the hub there is an ATM edge switch (TNX-210). Voice and data traffic are routed separately 
and have different characteristics. Voice traffic has a high probability of a local destination and 
data traffic does not. Voice traffic is sent to a voice router (Cisco 7200) and Media Gateway 
(Cisco 5850) located in the hub. The Gateway provides trunking to the Public Switched Network 
for call completion and to access 911 services. Voice signaling that controls the call is 
communicated by a remotely located (Vienna, VA) softswitch (Cisco BTS 10200) in the 
network. A single softswitch has adequate capacity to cover a many-state area. Data traffic is 
routed by access routers (Cisco 7200) or Shasta IP concentrators and finally via Juniper 
(JNPR-NASDAQ) core routers to one of the Internet Network Access Points. A Broadsoft 
application server running BroadWorks operates in a peer relationship with the BTS softswitch 
providing dial tone, calling features and other features. Broadworks can also deliver IP 
Centrex, hosted PBX and Voice VPN services. 
 
DSL.net does not use voice compression. According to Markley, “We experimented with 30kbps 
compressed voice and found the quality too poor to offer it to our customers. Our customers 
demand voice quality as good as wireline. Because we control every element in our network 
from the IAD through the ATM network to the Media Gateway hand-off to the PSTN, we can 
meet that requirement.” 

   DSL.net  
   Voice/Data 
   Network 
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DSL.net plans to continue a progressive rollout of its integrated voice and data service. The 
initial focus has been the major cities of the northeast corridor – Boston, New York City, 
Baltimore, Washington and Richmond, as well as business-intensive regions of Connecticut. The 
goal is to serve the Tier 1 (NFL cities) on its network across the United States.  
 
Unlike Cbeyond, DSL.net has found that, thus far, selling VoIP has not required a “feet-on-the-
street” direct sales force. VoIP is being sold by the same centralized sales force in New Haven 
that has been selling the SDSL service. The company expects that its move into VoIP will have a 
significant impact on its financial performance. Chairman and CEO, David Struwas says. “Our 
average revenue per SDSL customer is $200 to $220 per month, by adding voice we should be 
able move that up significantly.” 

Conclusions 
After nearly seven years as “the next big thing” in telecommunications, VoIP is finding its place 
in the delivery of telecommunications services. Internet phone companies are signing up 
residential and small-business customers at a rapid pace. Telephone companies and cable 
companies that have been delivering phone service over their networks are scrambling to migrate 
their circuit-switched networks to accommodate VoIP. All the traditional telephone switch 
manufacturers are offering add-on equipment to “IP enable” their circuit switches. Every PBX 
manufacturer offers an IP-PBX or an “IP-enabled” PBX. IP Centrex and IP-hosted services are 
bringing new life to the previously decaying Centrex market. 
 
Against this background of the general movement toward VoIP, we have identified certain 
emerging segments of the service provider market that appear to have such attractive potential 
that we have called them the “sweet spots” of the VoIP market. We interviewed three small 
companies, Vonage, Cbeyond and DSL.net which are seeking to exploit one of these market 
segments. While successful execution is not guaranteed for any of these companies and none 
have attained profitability, their stories illustrate some of the tantalizing market opportunities in 
VoIP.  
 
Vonage is offering real telephone service over the Internet. The market segment they address is 
composed of the residential (and some small business end-users) who have broadband cable or 
DSL Internet access and who need one to two line service. There are currently 24 million 
broadband households in the U.S. with nearly 48 million phones. Vonage has, in effect, defined a 
new kind of portable service that lies between wireline and cell phone service.  
 
Cbeyond is offering integrated voice and data service to small and medium-sized enterprise 
customers. The market segment they address is composed of the SMEs in the cities where 
Cbeyond has CLEC operations and which need 5-24 business VoIP lines (30 to 100 employees). 
The softswitch-based Cbeyond operation has much lower costs than those of the conventional 
circuit-switched CLEC and establishes a new business model for CLECs. 
 
DSL.net is offering VoIP to small and medium-sized enterprise customers over its national ATM 
data network. The market segment they address is composed of SMEs within reach of DSL.net’s 
network and which need two to 16 business VoIP lines. There are approximately 2.6 million 
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SMEs in the addressable market. The combination of softswitch-based VoIP delivered over a 
network engineered for high-quality data transport defines a new business model for DSL service 
providers.  
 
From the case studies of these three small companies, we draw a key finding. Any technology-
based service before it emerges as having significant value must first pass through a stage of 
critical examination. In that stage technologists try to win over skeptical customers. If successful, 
customer demand becomes self-generating. We have seen this with fax machines, PCs, e-mail, 
cell phones and WiFi. We believe that there is a lesson in the observations that: (1) Vonage is 
rapidly signing up customers with little direct marketing, Cbeyond is getting 30% of its sells 
from customer referrals and (3) DSL.net has found that it can sell VoIP without feet-on-the-
street. All of these observations suggest that VoIP in the “sweet spot” market segments has 
crossed over from “technology push” to “market demand pull.” 
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