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FOREWORD

For fifty years following the end of the Second World War, France and Germany
continwally narrowed the labor productivity gap with the US. In the hBB0s,
however, the trend reversed: France and Germany are no longer catching up.
Weakening productivity performance should worry us given the current and
projected demographic challengestuite living standards depend on high
productivity growth. To develop effective solutions for dealing with these
challenges, policy makers and business leaders in France and Germany need to
base their decisions on a complete and nuanced understandingoairtiess to

and drivers of higher productivity growth.

To contribute to such an understanding and derive actionable recommendations,
the McKinsey Global Institute (MGI) performed an extensivalepth analysis of

the labor productivity performance of ssectors in France, Germany, and the US.
The full report consists of an executive summary, seven chapters and an appendix.
The first chapter, the Synthesis, provides an overview of our approach and
conclusions, and can be read as a stalothe summary ofur work. The

remaining chapters provide our case studies on Telecommunications, Retail
banking, Automotive, Road freight, Retail trade and Utilities. Each of these cases
has a brief summary in the beginning.

The MGI - McKinsey & Company's economic thinkrtla— combines the firm’s
business experience with the rigor of academic thinking. This document reflects
active dialogue between industry experts, experts from premier research
institutions, and our own specialists, who work closely with executives ofrigad
French and German businesses. This project was conducted under the direction of
Heino Fallbender, Diana Farrell, Eric Labaye, and Vincent Palmade. Thomas
Kneip and Stephan Kriesel were responsible for the management of the project.
We are very gratefuo the companies and individuals who supported our research
by agreeing to provide data about their operations through interviews and surveys.



In addition, our work benefited tremendously fromadapth discussions with the
academic board: Olivier Blanelnd from the Massachusetts Institute of
Technology in Boston, Martin Baily from the Institute for International Economics
in Washington DC, Hans Gersbach from the University of Heidelberg, Monika
Schnitzer from the University of Munich, Jean Tirole frone tiniversity of
Toulouse, and Robert M. Solow, Nobel laureate and the “godfather” of growth
discussions- all of whom contributed significantly to interpreting the results of
our research. McKinsey & Company has the privilege of serving many of the
leadingcompanies in France and Germany. Through this work, we have observed
the huge potential that can be tapped in order to boost productivity performance.
We hope that our report will help policy makers and business leaders unlock this
potential by providinghem with an objective and fattased perspective.

Before concluding, we would like to emphasize that this work is independent and
has not been commissioned or sponsored in any way by any business, government,
or other institution.

Diana Farrell

Director d the McKinsey Global Institute

Jurgen Kluge

Office Manager McKinsey Germany

Eric Labaye
Office Manager McKinsey France

October 2002



MCKINSEY & COMPANY

McKinsey & Company is one of the largest and most influential global
management consulting firms. $mour founding in 1926, McKinsey’s primary
mission has been to help our clients achieve substantial and lasting improvements
in their performance. This is what we are committed to and what drives us.

With more than 6,500 consultants deployed from 82cef$iin 44 countries,

McKinsey advises leading companies on strategic, operational, organizational, and
technological issues. We work for the largest and most prestigious companies in
each market we serve. In addition, we advise a diverse group of govetsimen

public sector institutions, and nonprofit organizations on management and policy
challenges. McKinsey has had a permanent office in both France and Germany
since 1964, where we have served many of the top-bhae companies in the

areas of financialervices, telecommunications, high tech, automotive, basic
materials, and consumer goods.

THE MCKINSEY GLOBAL INSTITUTE

The McKinsey Global Institute (MGI) is the internal economic research think tank
of McKinsey & Company. Founded in 1990 and based in Wifagbn, DC, its
mission is to offer insights into global economic issues of relevance to our clients
and international leaders, and to research the key barriers to faster growth in the
world economy.

The MGI's methodology is a combination of two distingsciplines: economics

and management. Both of these disciplines are concerned with economic growth,
but neither is positioned to understand it fully. Economists have scant access to the
reatlife problems facing business managers, while managers oftetHad¢kne

and incentive to look beyond their own situation to the larger issues of

productivity in their industry or the economy as a whole. McKinsey’'s economic
research remedies this situation by combining the academic rigor and breadth of
economics withthe deep and practical industry knowledge and management
understanding we use in our daily work with clients. The MGI’s research is

founded on a unique collection of facts and microeconomic analyses that is

beyond the reach of most academic and governiepansored research. Our

teams have conducted-depth analyses of fourteen countries covering all
continents, ranging from the most advanced economies (e.g., the US, Japan, the
UK, the Netherlands, France, and Germany) to the developing ones (e.g., India,
Russia, and Brazil). In each country, a representative sample of economic sectors
has been studied covering a broad spectrum of products and services. The result is
a unique perspective on productivity and its contribution to economic growth.
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Telecommunication services

EXECUTIVE SUMMARY

Telecoms is a major employer in France, Germany and the US. Itis also a fast
growing industry, reaching annual dougyit growth rates in althree countries

over the course of the 1990s. A series of major regulatory and technological
developments over the past ten years has substantially affected the industry and its
labor productivity.

Labor productivity performance

Germany showed the higbieevels of labor productivity growth from 1992 to

2000 with an average annual rate of 19.4 percent. This meant that by 2000, the
German telecoms sector was actually 3 percent more productive than the US tele
coms sector. France’s growth was not faribdrat 17.7 percent, although it has

still to catch up with the US overall. The US experienced a more modest, but
nevetheless impressive, growth of 9.4 percent annually.

Telecoms covers two businesses in very different stages of maturity: -kned

and mobile. The two share some commonalities in terms of the underlying causes
of labor productivity, but the rates of growth and the market environments are
markedly different. French and German labor productivity growth in mobile ser
vices almost doubbBtUS levels, whereas the gap in fixéde was far narrower,

and France in particular still lags a long way behind the US.

Labor productivity level differences in fixed-line services

Demand and regulation lie behind the productivity differences betweeb $hand
France/Germany in fixetine services. At the heart of the matter, people in the

US spend more time on the phone, especially on4distance calls, although this

holds true for all types of calls. The European countries do have some advantages,
with national operators benefiting from economies of scale and, in Germany, the
rampant success of ISDN.

q Firm-level factors- Traffic per line in the US is 2 to 3.5 times the level it
is in France or Germany. This alone boosts labor productivity, alhd sti
more than counters the negative effect of the fragmentation of the US
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telecoms market and the attendant loss of economies of scale. Ger
many’s success in pushing its highlue, lowlabor ISDN service has
helped it come closer to US levels.

q External factors— Higher incomes, higher mobility, and several other
factors drive higher demand in the US, and this is more relevant than the
lack of deregulation in the French and German markets in terms of
explaining the labor productivity differences. Howeue fragmenta
tion in the US again has a negative effect, causing replication of labor
pools for both bacloffice and marketing and sales departments. Privati
zation in Europe has helped improve labor productivity levels there,
although there are still tge differences between France and Germany in
the extent of state ownership.

Labor productivity level differences in mobile services

Regulation has worked against the US companies, despite trying to force-a com
petitive market. The end result is fragmatdn, overlapping networks and the
consequent replication of labor. Germany suffers from comparatively low traffic
per user. Meanwhile Franeewhich has only three operators making it super
ficially the least competive market- has been very succégkin mobile services
with labor productivity levels 45 percent higher than in Germany and more than
100 percent higher than in the US in 2000.

9 Firm-level factors- The US and France have similar levels of mobile
penetration, but the US has far higherdaloosts per subscriber. The
lack of economies of scale has proved dear, not least by encouraging
levels of competitive intensity that create high (and expensive) churn
rates. German operators are still trying to boost traffic, which has lagged
French leels for five years.

9 External factors- Regional licensing is the core of the problem for the
US mobile operators, who find it hard to achieve scale. To a lesser
extent, labor produwvity is also lowered by a more dispersed population.
The lower trafft volume in Germany might be a result of differences in
the complexity of pricing schemes and/or differences in consumer
demand profiles and behavior.

Role of IT

Telecoms is an extremely lihtensive sector, with IT systems at the heart of the
business. T contributed to the majority of the productivity growth in all three
countries over the 1990s, accounting for as much as 75 percent in Germany. IT
has helped operators maximize the benefits from economies of scale and, more
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directly, it has introduced netechnologies to the massarket such as fixed data
and mobile digital communication. Inthe US, IT spending has been higher per
output unit than in France and Germany, again as a result of fragmentation.

Outlook and recommendations

It has been a succdstten years for labor productivity in this sector, but there is
potential for further improvement. In France, there is scope for furtherfaank
reduction in fixedline operations. The US mobile market needs to consolidate;
already there are sometianal mobile operators in the niaat. In the German
market, ways need to be identified to further stimulate demand. The European
examples in mobile services show that regulators need to balance the number of
competitors with the benefits of economidssoale.

Looking into the future, all three countries can be confident that new services
some already being rolled out, others still being dreamed wpl continue to
help them boost productivity in both fixdthe and mobile services.



OVERVIEW OF TH E SECTOR

The telecom services sector reached dowdlidgt annual productivity growth rates
in the 1990s. It contributed substantially to overall productivity growth in the
three countries being analyzed: France, Germany, and the US.

Importance of the secor to the overall question

Telecom services was a major contributor to aggregate labor productivity growth
during the 1990s; it was the first, second and sixth contributor to productivity
growth in Germany, France, and the US, respectively (Exhibitd)addition, the
1990s were a period of major change in the industry with market deregulatien, pri
vatization of national incumbents, and the development of mobile services and
data communication taking place, all of which had a tremendous effect on labor
productivity growth.

Exhibit 1

CONTRIBUTION OF TELECOMMUNICATION SERVICES TO AGGREGATE
LABOR PRODUCTIVITY GROWTH

CAGR
Contribution of telecom Rank
services to aggregate among Labor productivity growth
Country  labor productivity growth sectors within telecom services***
1990 - 99%, 1992 - 2000,
percentage points percent
France 0.18** #2 17.7
Germany 0.36** #1 19.4
us 0.14 #6 9.4

*1992 - 99 in Germany
** |ncluding postal services in France and Germany
*** Based on MGI productivity measures
Source: INSEE, Statistisches Bundesamt, BEA, MGl analysis




Industry profile

In 2000, fixedline and mobile telecom services employed around 163,000 people
in France, 200,000 in Germany, and 1,074,000 in the US, representing 0.69, 0.53
and 0.73 percdrof total employment, respectively. While labor input grew-sig
nificantly over the 1990s in the US, it remained stable in France and actually fell
slightly in Germany, with average annual growth rates of labor input of 3.3, 0.1
and-1.9 percent, respegtly. However, this relatively stable trend in employ
ment occurred during a time of substantial growth in the set of services provided,
particularly in data and mobile services. This has helped telecom services to pro
vide high valueadded per employeaelative to most other sectors: The Telephone
and Telegraph sector contributed to 2.21 percent of total US GDP in 2000, but
only 0.8 perceritof total employment. In other words, the telecom industry is 2.6
times more labeproductive than the US average

The telecom industry went through several major regulatory changes and technol
ogy breakthroughs during the 1990s. The opening of markets and the privatization
of national incumbents in France and Germany, the Telecom Act of 1996 in the
US, and the dewtepment of mobile digital telephony anddBased networks were
some of the more notable. Those changes dramatically affected the service mix of
the telecom industry (Exhibit 2). Their impact is reflected in the dynamic produc
tivity growth of the sectobut also in the fact that France and Germany have

largely closed the gap to US levels of productivity.

1 Based on BEA sector perimeter. We use BEA data here to be consistent between employment and GDP data
perimeters. Th 0.73 percent share of employment mentioned previously is based on the MGI telecom perimeter,
as in the rest of the document (see methodological appendix).
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Exhibit 2
TELECOMMUNICATION SERVICES REVENUE MIX*

Percent of total revenues

100% —»

58.5 | Fixed telephony**

76.2
90.0
8.7 | Data communication
5.5 _ ,
32.8 | Mobile services
55 _45_/ | 183

1992 1996 2000

* Based on average of France, Germany, and the US
** Including Internet dial-up traffic revenues
Source: RegTP, ART, NECA, FCC, CTIA, MGI analysis

LABOR PRODUCTIVITY P ERFORMANCE

Productivity is measured using physical output indicators for access (eig., ma
lines, mobile subscribers, data ports) and traffic (e.g., call minutes, SMS sent), and
hours worked for the labor input. We split the productivity analysis between
fixed-line (including fixedline telephony, data communication and lealed
services)and mobile services, to account for distinct development patterns,
including different regulatory frameworks and industry structures.

Over the course of the 1990s, labor productivity in fixeee and mobile telecom
services grew strongly, and FranagadaGermany converged on US levels. From
1992 to 2000, the average annual growth rate of labor productivity was 17.7 per
cent in France, 19.4 percent in Germany, and 9.4 percent in the US. France and
Germany now stand at 85 and 103 percent of the US iev2000, respectively,

yet just eight years earlier, both were only half as productive as the US (Exhibit 3).



Exhibit 3

LABOR PRODUCTIVITY IN FIXED -LINE AND MOBILE SERVICES CAGR*

Index 100 = US level 2000 — Sgrmany

- France

Fixed communication services

120.0
100.0 '149.0
Fixed -line and mobile telecommunication 80.0 T
services — 600 _’ - —
, i .0%
120.0 .. 400 ..
100.0 200
80.0 0.0 ‘ ‘ ‘ ‘
60.0 1992 94 96 98 2000
40.0 Mobile services
. 250.0
0.0 200.0 |-
1992 94 96 98 2000 1500 | 145
100.0 }_QO
) +14.0%
N S
OO | | | |
1992 94 96 98 2000

* 1992 - 2000 CAGR
Source: FCC, NECA, CTIA, RegTP, ART, ITU, OECD, Gartner/Dataquest, annual reports, operators' websites, MGI analysis

9 Fixedline services- Labor productivity increased in all three countries,
with average annual growttates of 11.9 percent in Germany, 10 percent
in France, and 7.6 percent in the US from 1992 to 2000. This allowed
Germany to close its gap to the US, moving from 63 percent of the US
levels in 1992 to 87 percent in 2000. France has been far slowetdo ca
up, moving from 53 percent of the US levels in 1992 to just 62 percent in
2000.

9 Mobile services- European countries achieved considerably faster pro
ductivity growth than the US, resulting in overall higher productivity
levels. France and Germanped at 206 and 145 percent of the US
level in 2000, respectively, with annual growth rates in the 1990s
reaching 27 percent in France and Germany, compared to 14 percentin
the US.

Given the particularly high capital intensity of telecom services, capitaductiv

ity is certainly an important issue. However, we concluded that the lack ofavail
able data, and issues of data consistency across countries, created too much
uncertainty about capital productivity measures to allow conclusions to be drawn.
Moreover, most of the conclusions drawn from the labor productivity analysis
apply equally to capital productivity analysis: In particular, labor productivity
gaps related to differences in traffic per line in fixkoe telephony, or traffic per
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subscribe in mobile services, affect capital productivity in a similar way.
Therefore, we focus here on labor productivity levels, although capital
productivity will be mentioned where it adds additional insights.

LABOR PRODUCTIVITY L EVEL DIFFERENCES IN FIXED-LIN E
SERVICES

Demand and regulatory factordancluding the legacy effects of former regula
tions— drive US traffic levels far higher than in France and Germany, thus
generating a productivity advantage through labor economies of scale. German
telecom sarices partly compensate for their traffic gap to the US with a high
penetration of ISDN services.

Firm -level factors

In fixed-line voice and data services, labor productivity levels in France and Ger
many reached 62 and 87 percent of the US 2000 levglertvely. Differences

in traffic per line have remained the main factor behind higher productivity in the
US compared to France and Germany over time (Exhibit 4).

Exhibit 4
PRODUCTIVITY LEVEL DIFFERENCES IN FIXED -LINE SERVICES []Keyareas of
Index 100 = US level 2000 nvestigation
100
-40
) =44 = -6 62
The US vs.
France
US produc- Traffic ISDN Duplication Installation/ Labor French
tivity level  per line penetration of back- mainte- utilization/  productivity
office nance of  other* level
functions  local lines
100
87
40 | ——g— =~6= =~4=
~13
The US vs.
Germany
US produc- Traffic ISDN Duplication Installation/ Labor German
tivity level  per line penetration of back- mainte- utilization/  productivity
office nance of  other* level
functions  local lines 10%
Traffic Access differential bet -

ween France and
Germany

* OTF/process design, unmeasured quality differences in customer s ervice,
other measurement issues
Source: MGI analysis




Traffic per line. The US has a 40 percentagams productivity advantage over
France and Germany, due to traffic per line typically 2 to 3.5 times French and
German levels. Differences in lordtjstance traffic are of particular importance to
the total traffic impact on productivity levellsbut the US maintains its advantage
for most categories of traffic, including local voice and Internet-dial as well as

for both residential and business customer segments (Exhibits 5 and 6). The US
also benefits from its particular mix of business and redidélines. Business

line penetration is far higher in the US, with 28.3 lines per 100 inhabitants
compared to only 17.3 in France. This increases the average traffic per line in the
US conpared to France and Germany, as business lines generate ngpre lon
distance trdic than residential lines.

Exhibit 5

CONTRIBUTION OF TRAFFIC DIFFERENCES TO PRODUCTIVITY

GAP PER TYPE OF TRAFFIC AND CONSUMER SEGMENT Impact of

Index 100 = US level 2000 ] Business/residen-
tial mix effect

[_] Differencein

100 -11 3 business traffic
B [_]Differencein
-5 =27 residential traffic
==-.3
-16
60
-8 3
Traffic Local Internet  National Other* Traffic
contribu- voice dial-up long- contribu-
tion to traffic traffic distance tion to
US pro- calls French
ductivity produc-
tivity

* Cumulative impact of international and various fixed -mobile interconnection minutes
Source: MGI analysis

3 Traffic per line: The number of communication minutes per main acéessihcluding voice and Internet diap
traffic.

The impact of the longlistance traffic gap is higher than for local traffic as we aggregate various categories of
minutes using their relative unit prices as weights, with a higher unit price ford@stgnce communications.
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Exhibit 6

TOTAL CALL MINUTES IN FRANCE, GERMANY, AND THE US ESTIMATE
Annual outgoing minutes per capita, thousands
10 r
g | Internet
Mobile
Interna-
6 tional
Long-
distance*
4 -
o L - Local
0 Lt
1995 2000 1995 2000 1995 2000
France Germany us

* Including fixed-to-mobile traffic in France and Germany, and intrastate and interst ate traffic in the US
Source: RegTP, ART, NECA, FCC, ITU, CTIA, MGl analysis

Output mix During the 1990s, ISDN services developed very rapidly in Germany,
significantly more than in any other countrigy 2000, ISDN channels accounted
for more than 35 percent of access lines in Germany, compared to 13 percent in
France and 11 percent in the US (Exhibit 7). Providing ISDN services almost
doubles the value added in terms of access compared to a stamddod line—

and is billed as such but requires no significant additional labor input. ISDN
development therefore brings a productivity advantage to German telecom ser
vices of approximately 13 percent over France and the US. The impact of ISDN
on caital productivity is lower but still clearly positive, as it is only mainly termi
nal equipment that needs to be upgraded.
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Exhibit 7

FIXED ACCESS LINES PENETRATION AND ISDN SHARE —_— (F;f:rrr‘ﬁgny
—————— us

Access lines penetration rate ISDN share of total access lines

Access lines per 100 inhabitants ISDN B-channels per 100 access lines

80 r 40

70 | 35

60 [ e 30 t

so b — 25 |

40 r 20

30 r 15

20

10 +

0
1992 93 94 95 96 97 98 99 2000 1992 93 94 95 96 97 98 99 2000

Source: RegTP, ART, ITU, MGI analysis

Backoffice functions and marketing and sales intensltgpcal access services are
fragmented in the US, but still provided by national incumbents in France and
Germany. The fragmentation in the US leads to the replication of fixed labor,
shrinking some potential economies of scale: As a result, incumbent local
exchange carriers (ILECsphkie 2.3 times the number of lines per employee as
competitive local exchange carriers (CLEGshich translates into a negative
effect on labor productivity in the US of 4 percent compared to France and
Germany. In addition, it actually increases labaguigements in marketing and
sales functions due to the fiercer competition. The lower productivity of CLECs is
also linked to a lower IT usage, and to a higher focus on business customers, as
this segment requires greater sales efforts per line thare#i@ential segment.

Local line installation and maintenanc& he US telecom services sector spends

50 to 100 percent more on metal cables than France and Germany for each access
line installed. As that spending is linked directly to workforce requireshémt

installing and maintaining cable and wire facilities, we estimate that it negatively
affects the US productivity level by 4 percent compared to France and 6 percent
compared to Germany.
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Workforce level France lags Germany by an additional 10 peraetabor pro
ductivitys. Although no direct evidence is available, we believe that this is mainly
due to differences in the workforce levels between the two national incumbents,
France Telecom and Deutsche Telekomhe workforce reduction was much
steeper for the domestic fixeline business of Deutsche Telekom than it was at
France Telecom, following privatization and market liberalization in the-mid
1990s (Exhibit 8).

Exhibit 8

LABOR INPUT IN FIXED SERVICES IN FRANCE AND GERMANY
IN THE LATE 1990s
FTEs in thousands

National incumbents ' workforce Total labor input in fixed services*

in home country fixed services

250 ( Deutsche Telekom AG: 250 r German
-100,000 FTEs y

200 - 200 -

150 150 & —_
France Telecom SA: France

100 -30,000 FTEs 100 |

50 r 50 r

0 0

1994 95 96 97 98 99 2000 1994 95 96 97 98 99 2000

* Including national incumbents' competitors, excluding workforce in physical distribution networks and in
nonrelevant services (e.g., cable TV, ISP, etc.)
Source: Operators' publications

Industry -level and external factors

Behind the operational factors outlined above are external factors that caused the
labor productivity gaps (Exhibits 9 and 10).

S Based on the6 percent gap between France and the US and +4 percent gap between Germany and the US
(Exhibit 4).

6 Several other factors could also account for the remaining gaps between the US, France and Germany, including
measurement issues, in particular, unmeasured differences in service quality.
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Exhibit 9

FACTORS CAUSING/AFFECTING PRODUCTIVITY GAP BE - @ important
TWEEN FRANCE/GERMANY AND THE US IN FIXED SERVICES O %g?,?g:?t

Not important
External factors O P

* Demand factors

* Technol./business innovation
* Regulation

* Up-/downstream industries*
* Capital markets/governance
* Labor market

Various demand factors, e.g.,

GDP per capita or participation
rate, induce higher traffic in the
us

@ Flat rates on local communica-
tion stimulate local voice and
Internet dial-up traffic in the US.
In addition, legacy effects of

Industry dynamics

* Competitive intensity

* Price effect

* Exposure to best practices

O®e OOCe«®

former monopolistic markets
hinder French and German
traffic levels

Operational factors

¢ Output mix

¢ |T capital/technology

¢ Intermediate inputs

* Labor skills

® Labor economies of
scale/capacity utilization*

* OFT**/process design

@ Deutsche Telekom's innovative
marketing of ISDN provides
German fixed services with a
productivity advantage over
France and the US

O @000e

* Various effects cancel each other out
** Organization of functions and tasks
Source: MGI analysis

Exhibit 10
FACTORS AFFECTING THE PRODUCTIVITY GAP BETWEEN @ important
FRANCE AND GERMANY IN FIXED SERVICES d Isn?r;gft";’?]f‘t

O Not important
External factors

* Demand factors

* Technol./business innovation
* Regulation

* Up-/downstream industries*
* Capital markets/governance
* Labor market

O

@ Deutsche Telekom's innovative
marketing of ISDN provides
German fixed services with a
productivity advantage over
France

@ Excess labor reduction has
been far steeper at Deutsche
Telekom than at France
Telecom since the mid-1990s,

Operational factors partly related to a faster

* Output mix reduction of the government

¢ |T capital/technology stake in the German national

* Intermediate inputs incumbent

¢ Labor skills

* Labor economies of

scale/capacity utilization*

* OFT**/process design

Industry dynamics

* Competitive intensity

* Price effect

* Exposure to best practices

OO Oe@O0e

@ O000Ce

* Various effects cancel each other out
** Organization of functions and tasks
Source: MGl analysis




Differences in demand cause most of tlag@gn longdistance traffic, driving the

US productivity advantage over France and Germany. Regulatory factors also
contribute to building the US traffic advantage, mainly through the setting of flat
rates on local communications in the US, and throughélgacy effects of former
monopolistic markets in France and Germany. At the same time, business
innovation and the more extensive privzation of national incumbent operators
explain most of the faster productivity growth in Germany than in France.

Traffic per line: Demand and regulationLocal voice, Internet dialip and long
distance traffic all contribute positively to the US productivity level compared to
France and Germany. Demand and historical regulatory factors in France and
Germany both camibute to the US advantage over France and Germany in these
various categories of traffic.

9 Longdistance traffic- The US advantage in londistance traffic
accounts for just over two thirds of the trafiielated gap. The rapid
price decrease on longjstance rates in France and Germany has had
very little impact on the gap, despite tariffs now being close to US levels

(Exhibit 11).
Exhibit 11
IMPACT OF PRICE DECREASES ON FRENCH AND GERMAN France
G
FIXED TRAFFIC -~ e
@ 1995 - 2000
Retail price per minute Annual traffic CAGR
USD cents Thousand minutes per capita
6 5 r
+0.4%
: P S
Local 3 F
traffic* 2+ 2r
3 [ a@w
o IR N R T ‘
1995 96 97 98 99 2000 1995 96 97 98 99 2000
3
2 R
Long - ==
distance +9.8%
trafficr* 1 @
0 1 1 1 1 1 0
1995 96 97 98 99 2000 1995 96 97 98 99 2000

* Excluding Internet dial-up traffic
** Excluding fixed-to-mobile traffic in France and Germany

Source: RegTP, ART, NECA, FCC, ITU, MGl analysis
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9 Instead, the difference can be linked to various demand or regulatory
factors’ (Exhibit 12). We use traffic per capita instead of trafperline
figures to account for the higher penetration of business lines in the US,
which increases the average traffic per line as mentioned above.

Exhibit 12
SOURCES OF FRANCE-US GAP IN LONG -DISTANCE TRAFFIC letlors related to:
2000, annual minutes per capita Regulation
' P P [_] Demand
Residential traffic ~105 - 780
~ 150 [ |
~ 170 [ | """"
260 80 15 |
Traffic per Lag time in Fixed- Difference Population  Other demand- Traffic per
capitain consumers' mobile in GDP mobility related factors* capitain
France response substitution per capita the US
Business traffic ~ 490 ~ 1,000
~160 ~30 ~30
206 -0 ~15 | |
Traffic per Lagtimein Fixed- Participation Hours Regulation Other Traffic per
capitain consumers' mobile and worked per of direct demand- capitain
France response substitution employment employee  marketing related the US
rate factors**

* E.g., distribution of the population across the country, cultura | differences in phone usage, etc. (computed as a residual)
** E.g., average size and points of presence of companies, distribu tion of population across the country, cultural
differences in phone usage and working habits, etc. (computed as a residual)
Source: ART, FCC, ITU, INSEE, BEA, press clippings, MGl analysis

It is often argued that the regulation of telecom services, or the hangover
from former regulations, explains most of the traffic gap between-Euro
pean countries and the US. However, MGI analysis clearly points in the
opposite direction. Demand drivé®e difference between France and

the US whereas the regulatory impact is minor, at least in the short term.

* Regulation- Two factors are often proposed to explain the large
remaining traffic gap between the US and France/Germany: A greater
substitutionof fixed-line traffic by mobile telephony in Europe, and
French and German consumers not spending more time on the phone
following the recent large tariff cuts. Both of these factors are legacy
effects from former regulations, as they are linked to tHaydm the
openingup of French and German markets compared to the US.

7 The comparison is based on French and US figures, as no German data is available for residential vs. business split.

15



However, the fixeemobile substitution effect explains only 30 annual
minutes per capifaout of a total longdistance traffic gap of 1,400
minutes. In addition, the low0.34 priceelasticity on longdistance
minutes observed in France in the late 1990s suggests that it will be
some time yet before French consumers fully change their calling
patterns. This lagime would explain a gap of only approximately
150 annual minutes per cég, i.e., less than 11 percent of the total
gap. The impact of this delay could, however, be greater in the
longer term, as the culture of phone use may change in France and
Germany. A significant part of the londjstance traffic gap would
remain anyay, as most of the demand factors will not be affected by
tariff decreases.

* Demand- Differences in wealth and mobility account for approxi
mately 60 percent of the londistance residential traffic gap. Other
demand characteristics, such as a more @ezgraphical population
distribution in the US- especially compared to Frane@and cultural
differences surrounding phone usage, also contribute to the higher
traffic in the US, but could not be quantified separately. Forong
distance business traffithe higher participation rate and the larger
size and greater number of points of presence of companies explain
part of the US advantage. To a lesser extent, longer working hours
and less restrictive regulation of direct marketihglso contribute to
the higher longdistance business traffic in the US. In total, the
demand factors that could be isolated explain a gap of 540 annual
minutes per capita, amounting to 40 percent of the total-istance
traffic gap between France and the US. These fac@sot
influenced by changes in tariffs.

9 Local and Internet diaup traffic— The gap in local voice and Internet
dial-up traffic is tied to the use of flat rates in the US, despite significant
price cuts on local rates in France and Germany since tdel890s.

We consider the use of flat local rates in the US as a regulatory factor, as
it dates back to the 1934 Telecom Act, which installed the Federal Uni
versal Service Program in the US. In addition, some of the demand fac
tors referred to in the lapdistance traffic analysis also boost the US
advantage in local traffic, in particular the higher employment participa
tion rate. As with longdistance traffic, the argument that higher Euro
pean levels of fixedo-mobile traffic substitution are impoméis over

8 Estimated using the londistance share of total mobiteaffic.

9 calculated assuming-8.8 price elasticity instead of th8.34 elasticity actually measured in the late 1990s in
France.

10 This is considered as a demand factor for telecom services, as it is linked to the regulation of another sector that
influences demand levels for telecom services.
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stated. The impact is marginal: In 2000, annual mobile outgoing traffic
was typically around 600 minutes per capita (in Europe), within a gap (to
the US) that reached 2,800 minutes per capita in local voice traffic.

Having shown how both demdrand regulatory factors explain the traffic gap
between the US and France/Germany, we now look at the external factors behind
the productivity gaps observed in access provisioning, i.e., differences in output
mix, labor economies of scale, or labor utatmon.

Output mix: Business innovatiobeutsche Telekom’s innovative marketing pro
gram, introduced in the mid990s, has enabled the tremendous increase in ISDN
penetration in Germany. German customers have benefited from the lower prices
and greateavailability of ISDN compared to other European countries

(Exhibit 13).

Exhibit 13
ISDN PRICING AND AVAILABILITY ACROSS EU MEMBERS
1997
Monthly
Country Connection fee subscription fee Installation time ISDN retail outlets*
EUR per channel EUR per channel  Weeks Outlets per million
inhabitants
Germany j 26 11 ] 1-2 // 48.8
France 51 13 ] 1-2 10.1
UK 112 22 N.a. ]1.6
Italy 53 13 ] 2-3 ]1.8
Spain 100 18 2-4 j 3.6
i
Netherlands 87 10 // 2-12 7.3
Denmark 102 27 1-6 10.4

* Retail outlets where Telecom operators sell ISDN access and ISDN terminal equipment, including specialized
telecommunication shops where ISDN access and products are sold under agreement with the operator
Source: European Commission

Deutsche Telekom worked together with a variety of sales and marketing partners:
Equipment manufacturers, distributors, application tgwers, etc. Customers got
guaranteed delivery times, and seltallation was made faster and simpler. In
addition, segmented marketing was used to customize offers based dgpeser

(e.g., business or consumer, voice or data). Finally, in commumgrtte
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advantages of ISDN, Deutsche Telekom focused on concrete user benefits rather
than on abstract technical features, further helping ISDN adoption.

Backoffice functions and marketing and sales intensity: Regulatisithough

local loop unbundling- that is, the possibility for competitive operators to serve a
national incumbent’s access lines to customenss implemented only recently

in France and Germany, US regulation has enabled competition in local access
provisioning for some years, a mos#engthened by the Telecom Act of 1996.

This led to a large increase in the number of competitors, which as we showed
earlier has led to the replication of fixed labor pools as well as higher requirements
in marketing and sales, thus negatively affectimg US productivity level. How

ever, the increase in competitive intensity that resulted, also contributed to the
higher access line penetration rates in the US compared to France and Germany.

Maintenance and installation of local lines: Demanthe lbwer the population
density, the higher the distances between network extremities, and the more cable
is needett (Exhibit 14).

Exhibit 14

CUMULATIVE CAPITAL EXPENDITURE IN METAL CABLES PER PHYSICAL
ACCESS LINE —1993 - 99

usD
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____________________

50 1 ys ‘\‘ 2_30%

e |
401 Spain’~, eFrance
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-

1
1
1
1
1
1
1
1
:
304 T, éGermany

20 A * UK

10 ~

0 ‘ ‘ ‘ ' Population density
0 100 200 300 400 Inhabitants per square km

Source: OMSYC, OECD, MGl analysis

11 jtalso implies more access lines if differences in population densities are due to a different mix of people living in
apartment blocks vs. individual houses.
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Due to the lower population density in the US than in France and Germany, the
US gends more on metal cables per access line, for both maintenance and
installation. This negatively affects US labor productivity levels compared to
France and Germany.

Workforce level: Privatization Differences in the scale of government

withdrawal fran Deutsche Telekom and France Telecom certainly contributed to
the steeper workforce reduction at the German incumbent. In December 2000, the
goverment stake in Deutsche Telekom stood at 42.8 percent, compared to 55.5
percent state ownership of Francel@com. The added pressure from private
shareholders on Deutsche Telekom has helped push it towards faster operational
improvements.

LABOR PRODUCTIVITY L EVEL DIFFERENCES IN MOBILE
SERVICES

Regulatory factors caused most of the productivity gaps betwesetwo

European countries and the US. In the US, the regional licensing approach has led
to a highly fragmented industry and limited labor economies of scale compared to
France and Germany.

Firm -level factors

In 2000, French mobile services had the hgjtgoductivity level of the three
countries, with Germany lagging by 30 percentage points and the US by more than
50 percentage points. US mobile services suffer from a very low ratio of
subscribers per employee. By contrast, German productivity Ie\ddmpened
primarily by low traffic per subscriber (Exhibit 15).



Exhibit 15

SOURCES OF PRODUCTIVITY LEVEL DIFFERENCES IN MOBILE SERVICES
Index 100 = French level 2000

France vs.
the US

France vs.
Germany

Source: MGI analysis

[ ] Key areas of
investigation

100
> 48
~ 0—
French Subscribers Traffic per US pro-
pro- per hour subscriber ductivity
ductiv- worked in level
ity level mobile service
providers
100
—8—
22 70
French Subscribers Traffic per German
pro- per hour subscriber productivity
ductiv- worked in level
ity level mobile service

providers

Low productivity in access provisioning in US mobile services2000, the num

ber of mobile subscribers per hour worked in US mobile serviogiders was

half of that in France, even though penetration rates are not substantially different
at 35.3 and 41.8 percent, respectively. The bulk of the operational factors behind
this are related to losses of labor economies of scale (Exhibit 16):
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Exhibit 16

SOURCES OF US HIGH LABOR INTENSITY PER SUBSCRIBER
Index 100 = French level 2000

100

~15

48

Subscribers Duplication Marketing Number of  Subscribers Technolo-  Workforce  Subscribers

per hour of back- and sales coexisting  served per giesinuse innetwork per hour
worked in office intensity/ technologies antenna installation/ worked in
France functions churn man- other* the US
agement
Labor economies of scale Capital/technology Methodo -

logy/

measure -

ment

* Unmeasured quality differences in customer services, data quality. Computed as a residual
Source: MGI analysis

1

Backoffice functions- French and German mobile markets are covered
by three or four nationwide operators, with an average of 10 million sub
scribers per operator. The US market, by contrast, is highly fragmented
with many small, regional players that have less than 200,000 subscrib
ers. As with fixedline services, this leads to the replication of back

office functions and thus large productivity losses due to the lack of
economies of scale. Productivity levelsarly increase for network
operators that operate at a larger scale (Exhibit 17). This replication
effect accounts for approximately 15 percentage points out of the 52 that
the US lags France.
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Exhibit 17

SUBSCRIBERS PER EMPLOYEE AT TOP 25 US MOBILE OPERATORS*
Year-end 2000

1,000+ © French operators' average
© German operators' average
800 A
R°=06711 _."®\/erizon**
6001 S Cellular % Cingular
iy fofc i i i US average: 561
. Sprint __-~*AT&T Wireless
PCS..-~
400 A
o g ®Nextel
®  Voicestream
200 B,
[ ]
0 T T T T Number of
0 1&\ 10 20 30 subscribers

. Millions
~ 50 operators with less than

200,000 subscribers each
* Only a selection of the top 25 US operators is presented here, f or data availability reasons

** Based on end 2001 figures, as 2000 data is not available
Source: FCC, Hoovers', MGI analysis

9 Marketing and skes functions and churn managemerithe US market
fragmentation also induces a loss of economies of scale in marketing and
sales functions. In addition, more operators per market resulted in higher
churn rates, with negative implications for customenasigjon and
retention costs and for corresponding workforce requirements. In 2000,
annual churn rates were around 30 percent in the US, while only 24 per
cent in France and just 13 percent in Gernmi@nyHowever, higher churn
rates certainly indicate adin competitive intensity in the US, and
explain the fast tariff decreases and surge in traffic per subscriber in the
late 1990s In total, the lack of economies of scale in marketing and
sales functions, and the additional workforce requirements dughbzhi
churn rates negatively affect the US productivity level by approximately
10 percentage points compared to France.

9 Subscribers per antennaThe average number of subscribers per
antenna is also negatively affected by the US market fragmentation, as
more networks overlap. This effect is accentuated by the need to cover
more rural areas. Both factors result in a lower number of subscribers

12 The large difference between French andr@an churn rates is mainly due to differences in pricing policies, which
we analyze later.
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per antenna in the US, which leads to additional labor requirements in
network operations. This negatively affe¢he US productivity level by
10 percentage points compared to France.

9 Mobile technologies In Europe, the GSM standard has been set for
mobile digital telephony, and analog subscribers represented a negligible
share of the total subscriber base in Q0By contrast, US mobile ser
vices use five different technologies: Four digital standards (CDMA,
TDMA, GSM, and iDEN) and one analog, which still accounted for
more than one third of the subscriber base in 2000. Both the variety of
standards and theider use of analog than in Europe have only a minor
impact on labor productivity, slightly reducing labor economies of scale
in network deployment and infrastructure building.

9 Additional labor use for network buitdp — The residual productivity
gap of 12percentage points is mainly related to the delay in the installa
tion and digitization of the US network compared to France and Ger
many, which implies a larger workforce in network operations in the US
in 2000 and thus a lower level of labor productivityhis US productiv
ity disadvantage will disappear once the network digitalization is-com
pleteds.

Low traffic per subscriber in GermanyAlthough French and German ratios of
subscribers per hour worked at service providers are similar, the gap i ¢érm

traffic per subscriber negatively affects the German productivity level by 22 per
centage points. This gap appeared as early as in 1996, and significantly increased
from 1999 to 2000 due to the entry of many laraffic prepaid customers in Ger
many(Exhibit 18). As a result, in 2000 the average number of monthly outgoing
minutes per mobile user was 62 in Germany compared to 120 in France.

13 Ppart of the residual gap could also be due to data reliability issues, or to unmeasured differences in service quality.
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Exhibit 18

PENETRATION AND TRAFFIC IN MOBILE SERVICES

Mobile penetration rate

Mid-year mobile subscribers per 100 inhabitants
45 +
40 A
35 A
30 A
25 A
20 A
15 A
10 A .
0
1992 93 94 95 96 97 98 99 2000

Mobile traffic*

— France
- = Germany
----- us

Monthly outgoing minutes per subscriber

140 -
120 -
100 -
80 -
60 -
40

20 ~

0

1992 93 94 95 96 97 98 99 2000

* The decrease in average traffic per subscriber in Germany in 200 0 is due to the massive entry of prepaid users into the

subscriber base
Source: RegTP, ART, CTIA, ITU, OECD, MGI analysis

Industry -level and external factors

The high labor inputs that hater US labor productivity levels are related mainly to
the US licensing approach, which fragments markets, leading to the duplication of
fixed labor pools (Exhibit 19). This effect has a far greater impact in mobile
services than it has in fixeline bushesses.
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Exhibit 19

FACTORS AFFECTING THE PRODUCTIVITY GAP BETWEEN @ important
THE US AND FRANCE/GERMANY IN MOBILE SERVICES (P Somewhat

important

Not important
External factors
* Demand factors O
* Technol./business innovation O
* Regulation
* Up-/downstream industries 8 @ In the US, the geographical
* Capital markets/governance O fragmentation of the US market
¢ Labor market O and the high number of licenses
auctioned per market led to the
; duplication of fixed labor pools,
I'ngsrsr:;r));?i{i\r;:ri?:f;nsity (] including back-office functions and
« Price effect O part _of network_ operatlo_ns, as well
) as higher requirements in
* Exposure to best practices O marketing and sales efforts, thus
limiting labor economies of scale
?giizﬂ?rr:ﬂxfactors O @ The Iqwer population density
«IT capitalitechnology O negatlvely affects the number
.l L O of subscribers per_a_ntenna and
ntermed.late Inputs thus labor productivity
* | abor skills O
* | abor economies of ‘
scale/capacity utilization*
* OFT**/process design O

* Various effects cancel each other out
** Organization of functions and tasks
Source: MGI analysis

Low productivity in access provisioning in US mobile services: Regulatiothe

US, mobile licenses were auctioned regionally, producing a fragmented industry
of smallscale players. The licensingsa permitted up to six operators in some
regions, reducing economies of scale yet further. Low consumer prices in France
indicate that a competitive environment can be achieved with as few as three
operators, ensuring both economies of scale and higld@f consumption. To a
lesser extent, low population density areas affected the US productivity level
through higher requirements in network building and maintenance labor.

Low traffic per subscriber in GermanyGermany'’s low traffic per subscriber
hdf that of France's- might be a result of differences in the complexity of pricing
schemes and/or differences in consumer demand profiles and behavior.

THE ROLE OF IT

The telecom industry is, with banking, one of the two mostriensive sectors,
spendhg typically 6 percent of its revenues on IT. In addition to rsmttorspe
cific applications, e.g., related to human resource management or accounting,
telecom service providers are served by IT in all their core processes. tBihs/s
are deeply invitved in all information flows between network elements and
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customer interfaces: Order handling, billing and rating, network inventory and
workforce management, etc.

IT contributed to most of the productivity growth in all three countries over the
1990s, @abling 65 to 75 percent of total productivity gains in France and Ger
many. The productivity growth can be split into three categorieser@bled,
driven by new communication technologies, and-ibi-related (Exhibit 20).

Exhibit 20
CONTRIBUTIONS OF IT TO PRODUCTIVITY GROWTH OVER THE 1990s
Percent CAGR 1992 - 2000 [ Related to IT
[ ] Related to
communication

Unmeasured technologies

IT-driven improvements in [_1 Non-IT-related

1 i *

serwces. guallty | 194

Other Qompetltlon on prices 17.7
in fixed telephony

) Internet dial-up traffic

Driven by

communication | Developmentof e 4.0

technology ISDN and_ data- 0
com services
Workforce
optimization
Operation support

IT-enabled systems and digital
technology in mobile
services

France Germany us

* E.g., decreases in delays for access line provisioning, call -center automation, etc.
Source: MGI analysis

q IT-enabled growth- IT enabled most of the productivity growth in all
three countries over the 1990s. In mobile services, the intensive-imple
mentation of operation support systems enabled large labor economies of
scale as the customer leasicreased dramatically. In fixdohe services,
part of the workforce reduction at French and German national incum
bents was enabled by IT, notably in processes such as order handling,
fault management, network inventory and workforce management. IT
also contributed to large increases in service quality, enabling shorter
times for service provisioning, or better customer care through call cen
ters.

14 \nformation and Communication Technology

26



9 Growth driven by new communications technolegdyooking at the
impact of IT as a whole on productivitthe message is further strength
ened, as new communication technologies drove from 70 percent-of pro
ductivity gains in France to 84 percent in the US over the 1990s. In
mobile services, digital technology greatly increased the available €apac
ity, and diove the development of mobile services penetration in the late
1990s. In fixedline services, the development of data communication,
ISDN services and Internet diap traffic brought a significant share of
the labor productivity growth in fixedine servces over the 1990s, drv
ing 30 percent of the growth in France, 44 percent in Germany, and 75
percent in the US.

9 NonlIT-related growth— Additional labor productivity gains were not
related to IT, but driven by increases in competitive intensity that
resulted in price cuts for communication and thus higher levels of traffic.
Although IT helped reduce communication cost® particular for long
distance traffic- price cuts in France and Germany in the late 1990s
were achieved mainly through rebalancingffic-to-access revenues.

To a large extent, IT also enabled the productivity advantage of France and Ger
many over the US in mobile services: Nationwide licensing in France and Ger
many allowed network operators to use IT to gain large economiesi# and

reach high levels of subscribers per employee. Economies of scale were limited in
the US due to the regional licensing approach. In addition, the fragmentation of
the US mobile services market also led to higher IT spending per output unit, as IT
projects were replicated across numerous US industry players. Complexity drives
IT costs more than company size, so the fragmentation of the US mobile market
meant losses of economies of scale on IT spending. The US mobile telecom sec
tor is, thereforea case where regulation, through its impact on industry structure,
has limited the benefits of IT.

OUTLOOK AND RECOMMEN DATIONS

The telecom industry is still going through major technological and regulatory
changes with implications for both service mxcaindustry structure, and thus

labor productivity levels. The development of broadband residential access, a
further shift from fixedline to mobile telephony, new generations of mobile ser
vices, and local loop unbundling in France and Germany wilhalle an impact

over the coming years. We can foresee some important developments based on
our findings, some of them are already starting to happen (Exhibit 21).

27



Exhibit 21

OUTLOOK AND RECOMMENDATIONS FOR FUTURE

PRODUCTIVITY GROWTH

Fixed -line services

Development of

datacom and broadband
residential services

Excess labor
reduction

France

Source: MGl analysis

Germany

us

Mobile services
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value -added services
and further increase
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CONCEPTUAL

O Outlook

O Recommendation

Demand
stimulation

Further
consolidation

France

us

9 Industry consolidatior- In the US, mobile service companies have
undergonalramatic consolidation since the late 1990s, leading to the
first nationwide players such as Verizon or Cingular. A look at France
and Germany indicates clearly that large productivity gains are stil pos
sible in the US and that further industry consalidn is likely.

9 Labor reduction- In France, large productivity gains are still foreseeable
for the national incumbent operator. Their speed will be driven partly by
employee demographics, i.e., with a probable acceleration in the near

future.

9 Demand- In the long term, putting aside potential productivity gaps
caused by differences in regulation or business innovation, the US should
benefit from a continuous productivity advantage over France and Ger
many, due to higher demand as a result of highertiveemployment
participation rate, population mobility, etc. In mobile telephony, the lev
els of traffic per subscriber were similar in France and the US in 2000,
but first available estimates for 2001 put traffic levels approximately 40
percent highem the US than in France. Ultimately, most of the demand
factors that explain the higher fixed lomlistance traffic in the US
should play a similar role in mobile telephony, making US traffic levels
higher than in France and Germany. Nevertheless, givegap in
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traffic per subscriber between France and Germany, there might be still
further potential to stimulate demand in the German mobile services
market.

Our analyses of fixedine and mobile services suggest several ways of improving
productivity lewels in the sector beyond the developments described above:

9 Licensing approach: Competition vs. economies of sedlae expenr
ence of France and Germany in mobile services show that high
competitive intensity is attainable with only a few operators, abtill
enabling large ecomoies of scale. European operators and regulators
should assess the potential economies of scale that would be released by
Europearwide licensing for future telecom services.

q Penetration of new servicesDeutsche Telekom’gositive ISDN experi
ence brought large productivity gains and provides interesting indications
on how to push new telecom services, in particular residential broadband
and thirdgeneration mobile services. Several factors that served
Deutsche Telekom wihre directly transposable to those new services:
The deep involvement of several categories of partners in the marketing
and sales process (e.g., application and content providers, equipment
manufacturers, distributors, etc.), highly segmented markainagcus
tomized offers, fast and simple setistallation, and the communication
of new services advantages focused on concrete user benefits rather than
on abstract technical featutés

*kk

15 |SDN services could also trigger a faster penetration of residential broadband access in Germany than in France in
the short term. Many ISDN users have already subscribed to an ISP (Internet Service Provider), and thus need to
pay only for the technalgical upgrade from ISDN to ADSL to enjoy broadband access. The high penetration rate
of ISDN may also help broadband service providers target their offers, and bring useful marketing insights. By the
end of 2001, there were 2 million ADSL subscribersdarmany, compared to only 400,000 in France.
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METHODOLOGY

We measured labor productivity using access andidraddicators for telecom
services valuadded, and hours worked at service providers for labor input,
adjusted for differences in outsourcing ratios and in ownerships of distribution
networks (Exhibit 22).

Exhibit 22

METHODOLOGICAL APPROACH FOR PRODUCTIVITY MEASUREMENT

N . ™\
Derivation of physical output
Access Traffic/capacity
* Number of main lines * Number of call minutes (local,
* Number of data ports long-distance, international,
* Number of mobile interconnection, etc.)
subscribers ¢ Data capacity
! v
9 Aggregation based on relative unit prices )

Physical output

Labor productivity = .
Labor input

\

Derivation of labor input

Hours worked in telecommunication services providers

+ Outsourced labor

- Labor in out-of-scope services (IT services, hosting, etc.)
- Labor in operators' distribution networks

Source: MGl analysis

Output measurement

The measure of value added of telecom services was based on-&ggregated
physical6 indicators for access and traffic.

In fixed-line services, we measured access provisioning using number of access
lines, including standard main lind§DN B-channels, and various data ports in

16 Aggregated using relative unit prices of indicators as weights. Growth rates over time are the geometric average of
growth rates using beginnirgf-period and enabf-period prices. Crossountry ratios ar¢he geometric average of
ratios using prices in both countries.
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use, i.e., mainly private lines, X25, Frame Relay, ATM, and xDSL. The measure
of traffic-related valueadded is based on the aggregation of various categories of
communication minutes, including local voice, Imtet dialup, national long
distance, fixeeto-mobile and international outgoing calls.

In mobile services, access provisioning is measured byyagt numbers of
mobile subscribers, and the contribution of traffic is based on outgoing minutes
and SMS sent

We adjusted the fixedhobile split of value added for interconnection, totdisute
traffic or associated revenues according to each subsector’s participation in
carrying the calls. Consequently, the value added of fixeel services takes
mobile-to-fixed and mobileto-mobile calls into account, and the value added of
mobile services uses fixetd-mobile calls. In a similar way, we adjusted for
international interconnect fees, i.e., we added a contribution for international
incoming minutes, and remed interconnect fees paid to foreign operators out of
revenues for international outgoing calls.

The physical indicators for access and traffic are Fisggregated, i.e., aggre

gated using their average unit prices as weights. The aggregated physpma#l o
indicators then represent the real vahsided of each subsector, as main catego
ries of intermediate inputs are adjusted for. Typically, intermediate inputs for
telecom service providers consist of external services, interconnection minutes,
enduser equipment, and leased lines. Main categories of external services are
included back in the measure of labor input, as detailed below. Interconnection
fees paid by operators are accounted for in revenue weights when they concern
crosssubsector or cr@scountry transactions. Endser equipment, such as hand
sets for mobile telephony, does not need any specific adjustment, as they are not
accounted for by any of the output indicators used. The revenues for equipment
sales are, however, excluded whesHéaraggregating the various indicators.

Finally, leased lines could introduce a bias only by switching value between fixed
and mobile subsectors within each country. This potential bias is, however, linked
to a small share of employment, having therefoo significant impact on the
measurement of labor productivity growth or level differential in each subsector.

Labor input measurement

We based our labor input measure on hours worked at telecom service providers.

We excluded operators’ workforce in bness units whose output is not in the
perimeter of the study, for instance ISP activities, cable or broadcasting services,
etc. We also exclude workforce in physical distribution networks, i.e., agencies or
outlets, to adjust for different ratios of diditition network ownership across
countries.
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We included key categories of external services back in the measure of labor
input, in order to account for the entire workforce participating in the production
we measure. These categories include mainlyaaiter services, IT services,
billing services, otowerconstruction.

Data sources

National regulation agencies provided the majority of output indicators in France
(ART), Germany (RegTP) and the US (FCC/CTIA), as well as corresponding
revenues: Number ahain lines, mobile subscribers, call minutes, etc. Numbers
of data ports per type of protocol, and corresponding revenues, are provided by
Gartner reports.

Data for labor input measures are based on regulators’ estimates. In most cases,
they are adjustetbr out-of-scope business units, physical distribution network or
external services using figures provided in operators’ publications.
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