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PURPOSE OF THIS DOCUMENT 
 
Ditech Networks, Inc., is the world’s leading provider of voice quality solutions to the global communications 
industry. The purpose of this document is to quantify the effect of poor voice quality on the world’s mobile and 
VoIP service providers. Poor voice quality causes users of mobile and VoIP voice services to leave their service 
provider at an alarming rate. The economic cost of this dissatisfaction is large and growing. This document brings 
together several sources of data on mobile and VoIP voice quality and its effect on the communications industry, 
and summarizes the total costs of poor voice quality as of August 2007. 
 
The statements and projections in this document, to the best of management’s knowledge and belief, are the 
expected results of poor voice quality on service providers in the mobile and VoIP industries, and have been derived 
from industry sources and management’s estimates. There usually will be differences between projected and actual 
results because events and circumstances frequently do not occur as expected, and those differences may be 
material. Accordingly, this document contains information that is subject to change. 
 
QUESTIONS 
 
Any questions about this document should be addressed to Ditech Networks at: 
 
Ditech Networks, Inc. 
825 East Middlefield Road 
Mountain View  CA  94043 
Email: info@ditechnetworks.com 
Phone: 650-623-1469 
Website: www.ditechnetworks.com 
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EXECUTIVE SUMMARY 
! In the next two years, the number of people using mobile and VoIP service exclusively is expected to 

surpass the number of people using legacy phone service (i.e.: “dial tone” phone service found in homes) in 
many parts of the world. 

! As people begin to rely exclusively on mobile and VoIP service, their expectations for voice quality 
increase significantly. 

! The global communications industry is already feeling the pinch: Dissatisfaction with poor voice quality is 
expected to cause more than 216,000 mobile and VoIP subscribers to leave their service provider today, 
and each day this year. 

! This dissatisfaction is expected to cost mobile and VoIP service providers around the world to lose 
approximately $24 billion before the end of 2007. 

 
 

INTRODUCTION 
The number of people around the world who will pick up the phone today and make a call is staggering. Yet their 
goal is the same as it was in 1876 at the dawn of telecommunications: People want to communicate, which means 
they need to hear, and be heard, clearly. 
 
It's just about that simple. Voice communications remains the single biggest reason for having a phone of any kind. 
It's not only about ring tones, games, videos, TV, or music. 
 
Yet poor voice quality, or not being able to hear or be heard clearly, is causing the worldwide communications 
industry to lose customers, earnings and, equally important, is diminishing corporate brands. This year alone, 
dissatisfaction with mobile and VoIP voice quality is expected to cause approximately 79,000,000 subscribers 
around the world to leave their service provider. That equals more than 216,000 subscribers per day. 
 
The cost of this dissatisfaction during 2007 is expected to top $24 billion, and only increases as the market expands. 
 
These numbers are startling, yet there’s little recognition within the industry of the true cost of poor voice quality on 
mobile and VoIP subscribers. But these two markets are causing seismic and historic shifts in the delivery and use of 
basic phone service: 
 

! Wireless and VoIP services are displacing more than 100 years of “dial tone,” or voice service delivered 
over PSTN. In the U.S. alone, more than 40 percent of all home wire line users will be using mobile phones 
exclusively by 20091. In some countries, that percentage already exceeds 85 percent. 

! As PSTN subscribers begin using mobile and VoIP services exclusively, they bring with them expectations 
for voice quality that are the same, or more demanding, than the “dial tone” service found at home on wire 
line phones. 

 
As these two trends merge, the global communications industry finds itself in the crosshairs of subscribers who are 
no longer satisfied with just wireless mobility or digital low cost, but now fully expect PSTN-like voice quality.  
 
This purpose of this document is to define the cost of this trend, and to describe the price mobile and VoIP service 
providers are paying for subscribers who are dissatisfied with poor voice quality. 

MARKET DEFINITION 
This document describes the effect of poor voice quality on two of the world’s largest markets for voice service: 
mobile and VoIP. Although mobile voice service is often delivered using packet technology, which some consider a 

                                                 
1 “Wireless Substitution,” CDC, Stephen J. Blumberg, Ph.D., and Julian V. Luke, Division of Health Interviews Statistics, National Center For 
Health Statistics, 2006 
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form of VoIP, subscribers currently do not--and should not--make this distinction, and the economics of each market 
are different.  
 
Generally, service providers serving the mobile market can be divided into two market segments: rapid growth and 
mature. Both market segments are derived from the compound annual growth rate (CAGR) in the number of 
subscribers. In rapid growth markets, this is considered to be 15 percent or more. For example, the CAGR for VoIP 
SOHO subscriber growth worldwide averages 46 percent2, and each of the world’s regions are experiencing rapid 
growth. By comparison, the CAGR for the mobile market in the U.S. is 8.5 percent3. 
 
Additionally, the number of subscribers in each market segment who leave their service provider is different. 
Leaving one service provider for another is called “churn,” and is defined as the number of subscribers who 
terminate their service contract with a service provider, stop using the service as a result of a pre-paid phone card 
being exhausted (common, for example in Europe), or leave their service provider for any other reason. Because of 
the nature and differences between mature and rapid-growth market segments, the churn rate for each is different. 
 
These differences and their corresponding effect on determining the total number of subscribers who churn is 
described in Figures 1 and 2. 
 

MOBILE MATURE MARKETS RAPID GROWTH MARKETS 

Region Subscribers4 
% Of 
Total5 No. Of Subs 

Churn 
Rate 

% Of 
Total No. Of Subs Churn Rate6 

Americas 288,646,640 10% 28,864,664 0.0% 90% 259,781,976 33.6% 
Asia Pacific 973,455,370 10% 97,345,537 25.2% 90% 876,109,833 25.2% 
Eastern Europe 320,078,790 50% 160,039,395 37.2% 50% 160,039,395 37.2% 
Western Europe 473,883,990 100% 473,883,990 24.0% 0% 0 24.0% 
Middle East/Afr. 239,258,460 0% 0 32.9% 100% 239,258,460 32.9%7 
US/Canada 241,875,430 100% 241,875,430 25.0%8 0% 0 0.0% 

Totals 2,537,198,680  1,002,009,016   1,535,189,664  
Fig. 1 
 

VoIP MATURE MARKETS RAPID GROWTH MARKETS 

Region Subscribers9 
% Of 
Total No. Of Subs 

Churn 
Rate 

% Of 
Total No. Of Subs Churn Rate 

Americas 5,291,899 0% 0 NA 100% 5,291,899 25.3% 
Asia Pacific 21,293,175 0% 0 NA 100% 21,293,175 25.3% 
Eastern Europe 1,854,917 0% 0 NA 100% 1,854,917 25.3% 
Western Europe 10,792,000 0% 0 NA 100% 10,792,000 25.3% 
Middle 
East/Africa 123,884 0% 0 NA 100% 123,884 25.3% 
US/Canada 6,991,000 0% 0 NA 100% 6,991,000 25.3%10 

Totals 46,346,875     46,346,875  
Fig. 2 SOHO Subscribers Only 
 
                                                 
2 “Service Provider VoIP And IMS Equipment & Subscribers, 2006,” Stephane Teral, Principal Analyst, Infonetics Research, Inc. 
3 “TIA 2006 Telecommunications Market Review And Forecast,” Wilkofsky Gruen Associates, Telecommunications Industry Association 
4 “EMC World Cellular Database,” Informa Telecoms And Media, United Kingdom Sept. 2006 
5  All “% of Totals” are derived from Ditech Networks, Inc., management estimates and reflect the above/below 15 percent CAGR threshold. 
6 “The Customer Retention Challenge,” Ken Wieland, Telecommunications Online, from Wireless Intelligence data, Oct. 1, 2006  (NOTE: The 
comparatively high churn rates are attributable to widespread use of short-term pre-paid calling cards, which allow subscribers to change service 
providers more frequently.) 
7 “First Quarter 2007 Results,” Orascom Telecom Holding (NOTE: Orascom is the leading provider of mobile service to several countries in the 
Middle East and northern Africa, and for the purposes of this report, its churn rate was used to represent Middle East/Africa.) 
8  “Wireless Smackdown: Comparing Carrier Churn,” David Mock, The Motley Fool, June 15, 2007 
9 “Quarterly Worldwide Market Share and Forecasts For 1Q06,” Stephan Teral, Infonetics Research, 2006 
10 Form S1, Vonage Holdings Corp., 2006 (NOTE: Public data is unavailable for the other regions, so the 2006 Vonage churn rate was used to 
represent SOHO-only churn for the other regions. This churn rate is considered average for the industry.) 
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Determining total churn worldwide is important, because these numbers are used to derive how many subscribers 
churn solely due to poor voice quality, which is described next. 

VOICE QUALITY CHURN 
Total churn and its cost to the global mobile and VoIP industries has been reasonably defined by service providers 
and the vendors who supply churn data to them. On average, mobile and VoIP service providers worldwide will lose 
approximately 26.49 percent11  of their subscribers during 2007 to churn. When compared to customer loss data 
from many other industries, losing more than a quarter of all customers each year is a staggering number.  
 
This cost has driven communications industry to clearly identify the specific causes of churn. Generally, churn is 
caused by dissatisfaction with: Billing/payment/credit options, handset choices/service features, service provider 
reputation, service plan options, customer service, price and network quality. 
 
For most of the world’s mobile and VoIP service providers, the two largest determining factors in churn are 
dissatisfaction with price and network quality. Of those two factors, network quality is commonly the largest. 
 
Furthermore, in the mobile industry, network quality has been broken down into four distinct categories: call 
coverage, blocked calls, dropped calls, and voice quality. 
 
The data in this document for churn associated with network quality and its four categories comes from one of the 
world’s largest providers of syndicated consumer research to the communications industry. The portion of all churn 
that is attributed to “network quality” is 45 percent. Of that 45 percent, 21 percent is attributed to “voice quality.” 
The portion of all churn that is attributed to “voice quality,” therefore, equals 9.45 percent of the total churn for the 
mobile market.12 
 
Similar data for the VoIP industry, which is comparatively new to measuring and analyzing churn and its 
relationship to voice quality, is not as well defined. However, data from the mobile market has been combined with 
data from VoIP carriers in the United States, providing an estimate of “network quality” churn and “voice quality” 
churn, and is considered generally accurate. 
 

MOBILE  VoIP 
CAUSE OF CHURN  CAUSE OF CHURN 

Network Quality 45%  Network Quality 55% 
Voice Quality 21%  Voice Quality 30% 
     
FACTORED VOICE QUALITY 9.45%13  FACTORED VOICE QUALITY 16.50%14 

Fig. 3 

WHAT IT COSTS TO LOSE A SUBSCRIBER 
There are multiple costs associated with losing a mobile or VoIP subscriber. The communications industry often 
tracks these costs in four ways: 
 

! Cost of replacing a subscriber 
! Revenue lost as a result of terminating service before a service agreement expires 
! The cost of a returned mobile or VoIP phone 
! The cost to handle the complaint and service termination in the call center 

 

                                                 
11 Average of the regional churn rates for mobile and VoIP markets. The churn rates are “blended,” and include pre-paid and post-paid churn. 
 
12 “2006 U.S. Wireless Survey,” [National provider of syndicated consumer research], San Franciso 
13  “2006 U.S. Wireless Survey,” [National provider of syndicated consumer research], San Francisco 
14 “Audio Quality Factored” is derived from Ditech Networks, Inc., management estimates 
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To remain conservative in determining the total cost of poor voice quality, this document addresses only two of 
these factors: Subscriber replacement cost and unrealized revenue. 
 
It can be argued that lost revenue should not be part of the total cost calculation. More than 90 percent of subscribers 
who churn leave their service provider for another service provider, and some portion of the revenue lost from the 
first service provider now goes to the second. However, revenue lost by the first service provider is considered 
material to that company’s business and has a direct impact on cash flow and earnings. Therefore, it’s critical that 
this cost be considered when determining the total effect of poor voice quality on the communications industry. 
 
Replacement cost and unrealized revenue are different for mature and rapid growth market segments. Mature 
markets tend to have higher ARPU (Average Revenue Per User) than rapid growth markets, due, in part, to a mature 
market’s ability to support higher pricing. Figure 4 shows the industry average cost for each of these two factors in 
these two markets. 
 

MOBILE  VoIP 
COST OF CHURN  COST OF CHURN 

 MATURE 
RAPID 

GROWTH   MATURE 
RAPID 

GROWTH 
Replacement cost/sub $34515 $12016  Replacement cost/sub NA $21417 
Loss of retained revenue/sub $27318 $110  Loss of retained revenue/sub NA $15019 

Total/Sub $475 $210  Total/Sub NA $334 
Fig. 4 
 

THE TOTAL COST OF POOR VOICE QUALITY 
Determining the financial penalty of losing subscribers who are dissatisfied with mobile and VoIP voice quality is a 
function of three factors:  
 

1. The number of subscribers who “churn” 
2. The percentage of subscribers who “churn” because of poor voice quality 
3. The financial cost to service providers when they lose a subscriber 

 
Using data that’s generally considered conservative, these factors result in information that describes the basic 
economics of the communications industry’s voice quality problem. The disparity between voice quality that is often 
delivered by service providers today, and what subscribers now expect after migrating to mobile or VoIP services, is 
large, and getting larger. 
 
Furthermore, the voice quality problem currently is growing at an annual rate that is similar to the increase in the 
number of new subscribers in both the mobile and VoIP markets.  
 
Figures 5 and 6 show how churn associated with “voice quality” is combined with subscriber totals and cost 
numbers to derive the full effect of poor voice quality on the worldwide mobile and VoIP industries. 
 
 
 
                                                 
15 “T-Mobile USA Reports Q4 And Full-Year 2004 Results,” T-Mobile USA, 2004 (NOTE: For the purposes of this document, T-Mobile’s 
replacement cost is used for the industry, and is generally considered conservative.) 
16 2005 Financial Statement Report On Operations,” Wind Telecommunications, 2005 (NOTE: The ARPU and replacement costs have been 
derived primarily from Wind, with data factored in from other European and Asian carriers. The comparatively low cost is due primarily to the 
lack of subsidies for handsets.) 
17 Form S1, Vonage Holdings Corp., 2006 (NOTE: This data was derived from information in the 2006 Vonage S1.) 
18 “Report On Shrinking Revenue,” The Yankee Group, Nov. 10, 2005 (NOTE: The Average Revenue Per Subscriber [ARPU] is $43.45/month, 
with only six months totaled for this figure.) 
19 “Average VoIP User ARPU Is $25,” ZDNet from Forrester Research, Feb. 14, 2006 (NOTE: The ARPU is $25/mo, with only six months 
totaled for this figure.) 
NOTE: All financials in each chart are in U.S. dollars 
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MOBILE LOST SUBSCRIBERS  COST OF CHURN 

  MATURE MARKETS 
RAPID GROWTH 

MARKETS GRAND TOTALS  MARKETS COST TOTALS 

Region Subs 
Voice 
Churn Lost Subs 

Voice 
Churn Lost Subs 

Lost 
Subs/Year 

Lost 
Subs/
Day  

Cost/Year 
Mature 

Cost/Year Rapid 
Growth Total/Per Day Total/Year 

Americas 288,646,640 0.00% 0 3.18% 8,248,597 8,248,597 22,599  $0 $2,300,432,400 $6,302,555 $2,300,432,400 
Asia 
Pacific 973,455,370 2.38% 2,318,187 2.38% 20,863,680 23,181,866 63,512  $1,527,072,750 $6,076,142,100 $20,830,726 $7,603,214,850 
Eastern 
Europe 320,078,790 3.52% 5,626,025 3.52% 5,626,025 11,252,050 30,828  $3,130,903,125 $1,384,188,750 $12,370,115 $4,515,091,875 
Western 
Europe 473,883,990 2.27% 10,747,689 2.27% 0 10,747,689 29,446  $5,601,960,000 $0 $15,347,836 $5,601,960,000 
Middle 
East 239,258,460 3.11% 0 3.11% 7,438,665 7,438,665 20,380  $0 $535,378,410 $1,466,790 $535,378,410 
US/Can. 
 241,875,430 2.36% 5,714,307 0.00% 0 5,714,307 15,656  $3,052,350,000 $0 $8,362,603 $3,052,350,000 

Totals 2,537,198,680  24,406,207  42,176,967 66,583,174 182,420  $13,312,285,875 $10,296,141,660 $64,680,623 $23,608,427,535 

Fig. 5 
 
 
 

VoIP LOST SUBSCRIBERS  COST OF CHURN 

  MATURE MARKETS 
RAPID GROWTH 

MARKETS GRAND TOTALS  MARKETS COST TOTALS 

Region Subscribers 
Voice 
Churn Lost Subs 

Voice 
Churn Lost Subs 

Lost 
Subs/Year 

Lost 
Subs/
Day  

Cost/Year 
Mature 

Cost/Year Rapid 
Growth Total/Per Day Total/Year 

Americas 3,869,000 0.00% 0 4.18% 221,085 221,085 606  $0 $81,658,235 $223,721 $81,658,235 

Asia Pacific 21,390,000 0.00% 0 4.18% 889,586 889,586 2,437  $0 $328,570,725 $900,194 $328,570,725 
Eastern 
Europe 2,035,000 0.00% 0 4.18% 77,495 77,495 212  $0 $28,622,853 $78,419 $28,622,853 
Western 
Europe 10,692,000 0.00% 0 4.18% 450,868 450,868 1,235  $0 $166,529,194 $456,244 $166,529,194 
Middle 
East 1,605,000 0.00% 0 4.18% 5,176 5,176 14  $0 $1,911,629 $5,237 $1,911,629 

US/Canada 6,991,000 0.00% 0 4.18% 292,070 292,070 800  $0 $97,551,379 $267,264 $97,551,379 

Totals 46,582,000  0  2,110,311 2,110,311 5,782   $704,844,015 $1,931,079 $704,844,015 

Fig. 6 SOHO Subscribers Only 
 
 
 

GRAND TOTALS      

    
Voice 
Churn Lost Subs 

Lost 
Subs/Year 

Lost 
Subs/Day  

Cost/Year 
Mature 

Cost/Year Rapid 
Growth Total/Per Day Total/Year 

     51,139,557 79,165,422 216,892  $13,312,285,875 $11,000,985,675 $66,611,703 $24,313,271,550 

 
 
In summary: 
 

! The world’s mobile and VoIP service providers are expected to lose an estimated $24,313,271,550 during 
2007 because of poor voice quality, equaling $66,611,703 per day. 

! Poor voice quality is expected to force approximately 79,165,433 mobile and VoIP subscribers to leave 
their service provider during 2007, equaling 216,892 subscribers per day. 

! Although the cost per subscriber and churn numbers are different, the total financial impact of poor voice 
quality in the mobile and VoIP industry affects both mature and rapid growth markets almost equally. 

 
 


