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1. Background

It is now well recognized today that the openness of the telecommunication sector contributes
significantly to economic growth and social welfare. Despite efforts exerted throughout the past few
years to liberalize the telecom markets, the range of competition varies considerably across MENA
countries. For example, none of the countries in North Africa has yet reached the level of liberalization
of Jordan and Bahrain. Comparatively, the markets in Lebanon, Libya and Iran are particularly crippled,
and struggling with high service tariffs or entry barriers. With the exception of Qatar and the UAE,
currently all the markets in the MENA region have two, three or even four mobile service providers.
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In Qatar, the concession granted to the current and only mobile service provider (Q-Tel) will expire in
2013, and this date will mark the end of all cellular monopolies in the main MENA countries.

In terms of subscriber base, Egypt has the largest mobile subscriber base in the MENA region with
considerable growth rates since 2004. This is followed by Saudi Arabia where the number of mobile
subscribers has double digit growth rates but with a penetration rate around 53%, a figure below other
Gulf Corporation Council (GCC) countries (Hasbani et al., 2009).

The available economic studies on the telecom sector in MENA are based on older data that precede
the recent penetration of the mobile sector (for example the significant study in this sector - by
Rossotto et al., 2005 - is based on data for 1999) or focus on a specific country (for example Egypt,
in the case of Galal, 1999). The recent performance of the telecom sector, and mobile services in
particular, has not received the necessary attention it deserves, nor has the pace of market transition
from monopoly to competition been investigated. This void occurs at a time when several MENA
countries are currently evaluating various liberalization schemes of their mobile industry. Hence,
there is a need to reassess the future market demand for airtime and sales revenues of this sector and
relate these findings to the optimal market structure and the regulatory landscape that a government
would select to obtain the maximum social welfare.

This study is divided into 6 sections. Section 1 explains the problem and states the objectives.
Section 2 reviews the literature on the mobile telephone service industry in various markets. Section
3 relates this literature to specific MENA countries by describing the state of their mobile telephone
sector and its development. Section 4 describes the data set, the sources used, and the time period of the
investigation. In Section 5, we estimate the price elasticities that are key to set the tariffs of the mobile
service operators across various MENA countries. Section 6 concludes the paper and discusses the
policy implications by relating the calls for greater competition with the need of a stronger regulating
agency to oversee the reforms in the mobile telephone sector.

2. Value added

In the telecom literature, there is vast empirical evidence revealing that privatization and deregu-
lation of that sector has led to performance improvements. For example, Chakravarty (2007) looked
at the diffusion of mobile telephony in Asia between 1993 and 2004. His results indicate that entry
and competition have played a major role in increasing the diffusion of cell phones. Furthermore,
he found that the presence of an independent telecom regulator and the capacity of fixed line tele-
phone exchanges have positively affected the diffusion of mobile services by increasing the size of the
network.

In Europe, the mobile telecommunications markets have largely been left unregulated, but more
recently they began to draw regulators’ and policy makers’ attention (see, e.g., European Commission,
2004). While competition remains a goal, some regulatory agencies, including for example the UK
Competition Commission, have argued that the mobile telecommunications industry as a whole is
not prone to effective competition, due to the oligopolistic industry configuration (see Competition
Commission, 2003). This argument rests on the fact that there is only a limited amount of radio spec-
trum available and as the fixed and common costs associated with mobile network investments are
relatively high, mobile telecommunications markets may resemble natural oligopolies (see Gruber
and Verboven, 2001; Valletti, 2003). On the opposite end of this argument, concerns have been voiced
by various regulatory authorities about the low level of competition in mobile telecommunications
markets, especially with respect to the potential for collusive behavior.

3. The state of the mobile telephone sector in MENA countries

The countries in MENA have embraced telecom liberalization at various speeds, and as a require-
ment for accession to the World Trade Organization. The liberalization is developed in two strategies.
The first step requires the enactment of a clear telecom law and the establishment of an independent
regulatory authority. In the second phase, which is contingent on the success of the first step, the
telecom authority can begin to liberalize the telecom market.
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As competition increased in the mobile sectors, both the penetration and productivity (revenue per
employee) rates in the MENA region rose sharply. Mobile revenues have had positive direct effects on
economic growth after the mobile liberalization and a positive indirect effect through job creation,
greater investment and integration in the global economy. Below, is a summary of the liberalization
steps in various MENA countries.

3.1. Kuwait

The Kuwaiti telecommunication sector is one of the least liberalized in the MENA region. There is
no independent telecom operator because there is not regulatory framework. MoC acts as the telecom
regulator. It controls the communication sector and acts as a monopoly. The mobile market is com-
posed of two local (Zain and Wataniya) and one foreign providers (Viva). Viva’s fast penetration into
the Kuwaiti market increased the competition by introducing new services and threatened the other
providers by gaining additional market share. The Kuwaiti government, through MoC, still has some
control over the policies of the mobile sector and owns one fifth of the stakes.

Liberalization and privatization are needed in Kuwait to enhance performance, increase business
opportunities and allow local mobile service providers to outperform their regional rivals.

3.2. Oman

In Oman, the Telecommunication Regulatory Authority (TRA) offers 3 classes of licenses according
to offered services:

e Class 1: set up or operate public telecom networks, international telecom infrastructure or offer
public telecom or international access service that requires the use of national resources.

e Class 2: the license holder can provide public telecom service. It is contingent in the usage of class 1
license network.

e (lass 3: the license holder can set up or operate private telecom networks or services not connected
to the public network. This class has a life of not more than 5 years.

The telecom industry has been expanding in Oman, mainly from the increase in mobile subscription
as opposed to a growth in internet and fixed line subscriptions. The penetration rate in the mobile
sector increased from 33% to 138% between 2004 and 2009. It is expected that the demand for data
services would increase and be offset by the moderate decline in voice services demand.

Until 2005, Omantel held the only class 1 fixed and mobile license. Later in that year, Nawras
acquired a license to provide mobile network services and in 2009, it was granted a fixed line license.
Both licenses are class 1 licenses.

Company Service Licence class Network provider
Omantel Mobile Class I -
Omantel Fixed Class | -
Nawras Mobile Class 1 -
Nawras Fixed Class -

Majan Telecom Mobile Class II Omantel
FRiENDi mocile Mobile Class I Omantel
Samatel Mobile Class 11 Omantel
Injaz International Mobile Class II Nawras
Mazoon Mobile Mobile Class II Nawras
Kalam Telecommunications Mobile Class 11 NA

In 2008, the TRA granted 5 class 2 licenses for a period of 5 years and 1 license was granted later.
Only 4 licensees are providing the services, with 2 operators reselling the services to Nawras and 2 to
Omantel. A third company is reselling the services to Nawras but did not provide the service yet.

Omantel market share has declined from 82% to 53% between 2005 and 2009 and decreased to
47% after three mobile resellers began operations in 2009. Nawras was affected by the entry of these
resellers as well. Nawras was able to expand and invade Omantel’s market share.
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3.3. Jordan

Jordan has the most liberalized telecom market in the MENA region. Liberalization began in 1995.
Zain (formerly Fastlink) was the first to enter the market and in a period of 3 years, around 90,000
people subscribed to the service with a penetration rate of 1.9%. In 2000, around 290,000 people
subscribed. JTG Orange (formerly Mobilcom) entered the market in late 2000 and around 70,000
people subscribed achieving a penetration rate of 7.1%. In 2009, the subscribers to the telecom sector
reached 6.8 million people, out of which 89% were subscribed to the mobile sector, fixed line 7.4% and
the remaining share was occupied by the internet sector.

Operator Date of award Valid through Range of spectrum
Zain 30-Oct-94 21-Feb-21 2x 17.5MHz in 900
Orange Mobile 23-Jan-00 9-May-14 2x 12.5MHz in 900
Xpress 23-0ct-03 5-Apr-15 2x 5MHz in 800
Umniah 9-Aug-04 8-Aug-19 2x 15MHz in 1800

JTG Orange launched the 3G network in late 2009 and 3G+ at the beginning of 2010. All players
introduced service improvements which increased customers from 1 million in 2001 to 6 million at
the end of 2009. In 2009, the penetration rate surpassed 100% and reached 103% at the end of the
first quarter in 2010. At the end of 2009, Zain was the dominant player in the mobile market with 43%
market share, Orange 29% Umniah 27% and Xpress 1%. But it is important to note that 90% of the mobile
subscriptions are prepaid and not subject to any contract commitments between the subscriber and
the service provider.

3.4. Egypt

High competition and aggressive marketing strategies are undertaken between the 3 mobile opera-
tors. The operators are Mobinil, the leading company with 44% of the mobile market share, Vodafone,
and Etisalat that entered the market in 2007. The strategies include doubling the Sims trend and
reducing the call rate. Just as the decline in the handset prices increased the mobile penetration rate,
so will the decline of personal computers due to the expansion of broadband services. The minister of
communication expects the broadband penetration rate to be quadrupled by 2013. These figures can
change given the volatile political situation in that country and the overthrow of the Mubarak regime
in January 2011.

3.5. Qatar

Vodafone’s recent entry into Qatar’s mobile market officially ended the monopoly of Qatar Telecom.
In the beginning, the company targeted the high income subscribers with the postpaid plan, and added
in September 2009 the prepaid cards to capture 45% of all new subscribers by the end of 2009.

Vodafone Qatar attracted subscribers by diminishing the international call rates by almost 50% of
Qatar Telecom, and by offering a certain amount of free mobile internet per month. Vodafone Qatar
has managed to capture 14% of the market share from Qatar Telecom within one year of operation.
Although Qatar Telecom is still in the lead, the entering of Vodafone Qatar in the market has stimulated
competition and prices are expected to decline and services and offerings expected to increase.

3.6. Lebanon

The telecom sector is the second generator of government revenues in Lebanon. Privatization and
a skilled labor force are recognized to be the necessary pre-requisites to keep up with the latest
technological advances in the mobile sector. This is the lesson learned from the experience drawn
in the fixed line sector where performance has significantly improved since 2004, when a private
company, Ogero, began managing this service. In other countries, it has been shown that privatization
leads to higher wages, more productivity, and creates a positive impact on the labor force. However,
prior privatizations of utility assets in Lebanon have caused massive layoffs among telecom employees
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when the postal service was deregulated and awarded to Libanpost (Ghaleb, 2007). As such, Lebanon
needs to approach privatization carefully to avoid the errors of prior experiences and ensure a positive
impact on the economy and the labor force. To that end, a number of policies and actions need to be
taken to resolve the labor implications and make sure the transition is smooth.

4. Description of the data and sources used

The bulk of the country data for this article was purchased from the International Telecommunica-
tions Union (ITU), the leading United Nations agency for information and communication technology
issues, and the global focal point for governments and the private sector in developing networks
and services. For 145 years, ITU has coordinated the shared global use of the radio spectrum, pro-
moted international cooperation in assigning satellite orbits, worked to improve telecommunication
infrastructure in the developing world, established the worldwide standards that foster seamless
interconnection of a vast range of communications systems and addressed the global challenges of our
times, such as mitigating climate change and strengthening cyber-security. From broadband Internet
to latest-generation wireless technologies, from aeronautical and maritime navigation to radio astron-
omy and satellite-based meteorology, from convergence in fixed-mobile phone, Internet access, data,
voice and TV broadcasting to next-generation networks, ITU is committed to connecting the world.
ITU is based in Geneva, Switzerland, and its membership includes 192 Member States and more than
700 Sector Members and Associates.

We complement the ITU database by constructing additional variables to measure the cost of
cellular service these are:

¢ AVGPRICE: Annual revenue from mobile networks (US$) divided by the total cellular traffic in a given
year and by country. The methodology is consistent with the analysis of Dewenter and Haucap (2004)
and represents the average call ‘rate’ per mobile service subscriber.

¢ PRICEPROXY: The connection price + the costs of (100 min on-peak + 100 min off-peak), all in US$.

e AFFORDIBILITY: The AVGPRICE divided by per capita GDP for that country and for the same year.

Our data set also uses various measures of corruption and political liberties which have been
determined to affect the demand for telecommunication services as, for example, in Laffont (2005).
Specifically, a positive view toward the deregulation of mobile services suggests that privatization
of that sector may occur because of the existing inefficient regulation or the presence of rampant
corruption.

For starters, we examined the statistical properties of these variables and calculated their descrip-
tive statistics. This information is provided in Table 1. A plot of the 3 min peak phone call across MENA
countries and over time is provided in Fig. 1. The mobile telephone subscriptions per 100 inhabitants
by country between 1995 and 2007 is reported in Fig. 2, where it appears that Egypt has the largest
growth in the MENA countries.

5. Estimating the elasticities and penetration of mobile telephone demand

In the industrial organization literature, oligopolies are often suspected to entice collusion much
to the detriment of the consumer. To control for such possibility, when only a handful of market
participants exists, a regulatory body is established to carefully monitor their conduct and ensure that
no collusive behavior is taking place. Apart from factors such as the number of operators, and product
differentiation, one important indicator for the firms’ incentives to engage in collusive behavior is the
market’s demand elasticity (see, e.g., Carlton and Perloff, 2004). If the market demand is relatively
inelastic, the reward from engaging in collusive conduct is high, as prices can be increased without
significantly losing customers. Conversely, an elastic demand implies that the additional sales revenue
from collusion is low.

Given that the price elasticities of demand play a central role in the choice of market structure, we
propose their analysis using aggregate data on traffic and tariffs in a regional setting. These results
are expected to shed light for the first time on the potential penetration of mobile telephones in



Table 1

Res tel subs Res tel conn Rev fix tel Rev mob comm

Mean 5.346624318 Mean 90.9393721 Mean 634,573,581 Mean 866569258.7

Standard error 0.287161775 Standard error 5.781335763 Standard error 55570765.72 Standard error 125639182.8

Median 4.087193489 Median 66.78094101 Median 343,319,104 Median 327,127,648

Mode 7.792207718 Mode 54.9450531 Mode #N/A Mode 0

Standard deviation 3.937363881 Standard 78.84690759 Standard 673759727.5 Standard 1,448,941,740
deviation deviation deviation

Sample variance 15.50283433 Sample 6216.834837 Sample 4.53952E+17 Sample 2.09943E+18
variance variance variance

Kurtosis 5.829039107 Kurtosis 23.33988699 Kurtosis 3.421507367 Kurtosis 13.63101595

Skewness 1.439761782 Skewness 3.984059592 Skewness 1.979542544 Skewness 3.388075234

Range 28.49736875 Range 701.2566376 Range 3,098,522,608 Range 9,072,714,752

Minimum 0.502631247 Minimum 8.743362427 Minimum 46,010,640 Minimum 0

Maximum 29 Maximum 710 Maximum 3,144,533,248 Maximum 9,072,714,752

Sum 1005.165372 Sum 16914.72321 Sum 93,282,316,412 Sum 1.15254E+11

Count 188 Count 186 Count 147 Count 133

Confidence level (95.0%) 0.566492932 Confidence 11.40582333 Confidence 109827039.6 Confidence 248526718.4
level (95.0%) level (95.0%) level (95.0%)

Bus tel conn Bus tel subs Cell 3 min off-peak Cell 3 min peak

Mean 125.2121781 Mean 8.601314379 Mean 0.402752759 Mean 0.525905744

Standard error 7.67276975 Standard error 0.612250913 Standard error 0.059550766 Standard error 0.057056046

Median 80 Median 5.971830845 Median 0.252631575 Median 0.382341355

Mode 54.9450531 Mode 32.04944992 Mode 0 Mode 0

Standard deviation 104.642628 Standard 8.372405314 Standard 0.739005574 Standard 0.737326603
deviation deviation deviation

Sample variance 10950.07959 Sample 70.09717075 Sample 0.546129238 Sample 0.54365052
variance variance variance

Kurtosis 4.859237617 Kurtosis 1.987523108 Kurtosis 75.47102948 Kurtosis 64.9473775

Skewness 1.782307253 Skewness 1.599490823 Skewness 7.958001347 Skewness 6.999777426

Range 694.9737043 Range 31.64022535 Range 7.964601994 Range 7.964601994

Minimum 15.02629566 Minimum 0.502631247 Minimum 0 Minimum 0

Maximum 710 Maximum 32.1428566 Maximum 7.964601994 Maximum 7.964601994

Sum 23289.46513 Sum 1608.445789 Sum 62.02392482 Sum 87.82625926

Count 186 Count 187 Count 154 Count 167

Confidence level (95.0%) 15.13737652 Confidence 1.207848645 Confidence 0.117647915 Confidence 0.112649044
level (95.0%) level (95.0%) level (95.0%)

pI-1 (PL0Z) ZE 22UDUL] PUD SSAUISNY [DUOLIDUIIIUJ UL YDIDISIY / JWIDIN °S ‘WHDH S



Table 1 (Continued )

Cell conn Cell subs Mob invest Cell subs per 100

Mean 196.3591212 Mean 12.38301723 Mean 218571538.3 Mean 26.16220394

Standard error 80.79049599 Standard error 1.007064061 Standard error 38576610.37 Standard error 2.422960236

Median 66.66666412 Median 12.24319935 Median 131,549,296 Median 12.70653439

Mode 0 Mode 0 Mode #N/A Mode 0

Standard deviation 1044.043298 Standard 13.0918328 Standard 237802197.1 Standard 33.74793095
deviation deviation deviation

Sample variance 1090026.409 Sample 171.396086 Sample 5.65499E+16 Sample 1138.922843
variance variance variance

Kurtosis 158.2376872 Kurtosis 22.52059306 Kurtosis 4.086095735 Kurtosis 3.301184439

Skewness 12.42716434 Skewness 3.356974135 Skewness 2.005570419 Skewness 1.812203039

Range 13431.24121 Range 114.8197632 Range 1,077,078,978 Range 176.5007629

Minimum 0 Minimum 0 Minimum 231485.6719 Minimum 0

Maximum 13431.24121 Maximum 114.8197632 Maximum 1077310464 Maximum 176.5007629

Sum 32791.97324 Sum 2092.729912 Sum 8,305,718,454 Sum 5075.467564

Count 167 Count 169 Count 38 Count 194

Confidence level (95.0%) 159.50934 Confidence 1.988130918 Confidence 78163636.58 Confidence 4778881115

3 min fix tel off-peak

level (95.0%)

level (95.0%)

3 min fix tel peak

level (95.0%)

Mean

Standard error
Median

Mode

Standard deviation
Sample variance
Kurtosis

Skewness

Range

Minimum
Maximum

Sum

Count

Confidence level (95.0%)

0.075657988
0.027872244
0.023255814
0
0.360188767
0.129735948
145.7925066
11.7590023
4.550000191
0
4.550000191
12.63488395
167
0.055029779

Mean

Standard error
Median

Mode

Standard deviation
Sample variance
Kurtosis

Skewness

Range

Minimum
Maximum

Sum

Count

Confidence level (95.0%)

0.058148265
0.006953018
0.034400001
0
0.09328453
0.008702004
25.6403083
4.595890042
0.650195062
0
0.650195062
10.46668778
180
0.013720429
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each MENA country and allow us to compare their level with results from other countries, notably
Latin America. The elasticities are also useful to support the work of regulating agencies or public
advocacy groups to set tariffs for the mobile service operator. When price elasticities are unavailable,
the regulating agency cannot determine which tariff level maximizes social welfare and the benefit
from the penetration of the mobile technology to consumers with various income levels. As a result,
the regulating agency resorts to imposing price caps which is often inefficient and creates market
distortions. The policy implications from estimating the price elasticities are discussed in more detail
below.

To that end, we present an econometric model based on the Houthakker-Taylor model which takes
the form:

M
Qit = i + B1Py + Z,kait.j + Uit (1)

j=1

where Q;; is the natural logarithm of the total volume of call minutes placed in year t by country i, P;;
is natural logarithm of the corresponding average cost for a mobile call, u is an error term, « and 8
are parameters to be estimated, and X represents a vector of the natural logarithm of the following
independent variables:

e Affordability Index, measures the relative cost of cellular service with respect to income and defined
in the previous section.
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Fig. 2. Mobile telephone subscriptions per 100 inhabitants by country 1995-2007.

e Num. of subscriptions: Total number of cellular subscriptions in country i and year t. This variable
controls for the natural growth in cellular penetration over time that is unrelated to any changes in
the price of service over time.

There are 2 possible ways to estimate model 1. Assuming that «;; is fixed over time, but differs across
countries (cross-sections), model (1) can be estimated using fixed effects. Furthermore, if o can be
decomposed into a common constant & and a unit specific random variable (&;) so that «j; =« + &;, then
model (1) can be estimated with the random effects. In this study, we used a panel instrumental vari-
able method to correct for the possible endogeneity problem. In the context of Eq. (1), it is important
to understand that the prices and quantities are not determined simultaneously because the market
is almost always non-competitive. Tariffs are set in negotiations between the government and the
mobile service providers. They are set first, and quantities adjust to their level, based on the market
demand for such service.

To correct for any residual endogeneity, we follow the choice of an instrumental variable. For instru-
ment, we use the penetration rate of mobile telephone in year t in and country i per 100 inhabitants.’
The ‘two-stage least-squares within’ estimator was applied for the fixed-effects model and the ‘two-

1 We estimate Eq. (1) in two stages. In the first stage, we estimate a reduced form equation using the penetration rate as an
instrumental variable and regress the price proxy P;; on that variable and the total number of subscriptions. From this regression
we form fitted values of the price variable (P; hat). In the second stage, we replace the original price variable P;; with the fitted
values from the first-stage to estimate Eq. (1).
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Table 2
Panel regression two stage estimation.’

M
Qit = i + P1Pic + Zﬂkxic.j + Uyt
j=1
Qj¢: the natural logarithm of the total volume of call minutes placed in year t by country i, P;: the natural logarithm of the
Average price of mobile service defined as the annual revenue from mobile networks (US$) divided by the total cellular
traffic in a given year and by country.
X represents a vector of the natural logarithm of the following independent variables:
« Affordability Index, measures the relative cost of cellular service with respect to income and defined in the previous
section
o Num. of subscriptions: Total number of cellular subscriptions in country i and year t. This variable controls for the
natural growth in cellular penetration over time that is unrelated to any changes in the price of service over time

Fixed-effects (FE) model

Variable Coefficient Std. error t-Ratio p-Value
Const 10.068 0.608 16.56 0.000
Affordability Index 0.018 0.056 0.3304 0.746

Average price —-1.008 0.026 —38.42 0.000
Num. of subscriptions 0.692 0.040 17.28 0.000

Sum squared resid 0.214; S.E. of regression 0.123604; Adjusted R-squared 0.995, F(9,14) 522.9; p-value (F) 4.06e—16;
Log-likelihood 22.58953; Akaike criterion —25.18; Schwarz criterion —13.39

Random-effects (RE) model

Variable Coefficient Std. error t-Ratio p-Value
Const 9.178 5.513 1.665 0.112
Affordability Index -0.200 0.294 —0.681 0.504
Average price -1.241 0.583 -2.128 0.046~
Num. of subscriptions 0.686 0.338 2.029 0.056

Mean dependent var 20.88; S.D. dependent var 1.77; Sum squared resid 24.54; Log-likelihood —34.32; Akaike criterion
76.64; Schwarz criterion 81.35. Hausman test-Null hypothesis: GLS estimates are consistent, Asymptotic test statistic:
Chi-square(3)=0.97 with p-value=0.80

™ Significant @ 10%.

™" Significant @ 1%.
"The estimation is done in two stages. In the first stage, we estimate a reduced form equation using the penetration rate as an
instrumental variable and regress P;; on that variable and Num. of subscriptions. From this regression we form fitted values of
the price variable (P, hat). In the second stage, we replace the original price variable P;; with the fitted values from the first-stage
to estimate the original equation.

stage least-squares one-way error component model’ using feasible generalized least squares (FGLS)
was used for the random effects model. Given that our panel is unbalanced, we applied the consistent
estimator of the variance components of Baltagi (1995).

To be sure, the elasticity measures of mobile communication in MENA are important on many
fronts ranging from predicting future sales, taxation, setting prices for a competitive strategy, to mea-
suring gains in consumer welfare. Firstly, the elasticity results are important because they enable a
policymaker to predict what may happen to total sales revenues when the mobile service provider
lowers prices. In that sense, our results have a direct application on forecasting the size of poten-
tial sales revenues in the mobile market and determine the financial concessions a country should
derive from privatization. In countries where the mobile market is already liberalized, the elasticities
are useful to determine their pricing strategy. Setting the rate for mobile communication requires
an understanding of the level of competition, and how sales revenues will respond to the new price.
Secondly, the price elasticities represent a critical piece of a government tax strategy. For many MENA
countries (Lebanon in particular), the tax imposed on cellular communication represents a key source
of government revenue. Thirdly, the demand elasticities enable a policymaker evaluate the welfare
gains from offering and expanding mobile services. As Hausman (2002) explains, the measurement
of the improved consumer surplus from mobile communication rests uniquely on the estimation of
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Table 3
Panel regression estimation.

M
Qi = otie + E BrXiej + Uie
Jj=1

Independent variable: Q;;: Mobile penetration defined as mobile cellular subscriptions per 100 inhabitants

Independent variable X;;:
o Log of the Affordability Index
o Corruption Index, varies between 1 (totally transparent) to 10 (most corrupt),
o Gini coefficient of income inequality
o Cell investment, the total mobile communication investment in million US$

Fixed-effects (FE) model

Variable Coefficient Std. error t-Ratio p-Value
Const —343.239 113.747 -3.018 0.008"
Affordability Index —22.947 2.649 —8.662 0.000
Corruption Index -12.793 4,533 —2.822 0.012"
Gini coefficient 9.196 3.175 2.897 0.010
Cell investment 0.009 0.008 1.101 0.286

Mean dependent var 50.76; S.D. dependent var 32.75; Sum squared resid 2732.37; S.E. of regression 12.68; Adjusted
R-squared 0.85; F(4,17) 30.79 p-value (F) 1.38e—07; Log-likelihood —84.26; Akaike criterion 178.51; Schwarz criterion
183.97

™" Significant @ 1%.

the price elasticity of this service. Without a measurement of the price elasticities, regulatory bodies
resort to imposing price caps in an effort to limit the increase in access tariffs of mobile communication
services.

The elasticities for fixed- and random-effects models are reported in Table 2. The results are virtually
identical in both models. The coefficients of the price elasticities are negative consistent with economic
theory and suggests that price changes are negatively related to demand. The elasticities hover around
unity and are strongly statistically significant in terms of their influence on the average demand of
mobile demand. For the random effects model, we performed the Hausman specification test, and the
results cannot reject the applicability of this model. The magnitude of the price elasticity coefficient
suggests that the proportionate price reductions in mobile service have an ‘equal’ effect on the volume
of traffic, and therefore leave total revenue of mobile telephony unchanged. The coefficient of the
mobile telephone subscriptions variable (which controls for the natural growth of mobile service over
time) is positive at 0.69. This suggests that, across MENA countries, a doubling (or a growth of 100%) in
the number of mobile subscribers results in a 69% growth in traffic minutes. This result is important to
plan for the mobile telephone infrastructure that is necessary to support a growth target in the volume
of subscribers. Finally, the Affordability Index of mobile service is statistically insignificant and has no
impact on the growth in the volume of traffic minutes.

To understand how mobile telephone penetration varies across countries, and over time, we re-
estimate model (1) using the following variables:

Dependent variable:

e Mobile penetration = mobile cellular subscriptions per 100 inhabitants.
Independent variables:
e Affordability Index, defined above.
e Corruption Index, an annual country score from Freedom House that varies between 1 (totally trans-

parent) to 10 (most corrupt). The impact of corruption on the privatization process in developing
countries was investigated by Laffont (2005), and more recently by Veiseh (2010).
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¢ Gini coefficient of income inequality.
e Cell investment, the total mobile communication investment in USS$.

The results in Table 3 clearly show that the mobile penetration is negatively related with the cost
of service measured by the Affordability Index. By far, this variable is the most statistically signifi-
cant with respect to changes in mobile penetration over time and across countries. The Corruption
Index is negative, suggesting that countries with more opaque governance (high Corruption Index)
experience less mobile penetration, everything else held constant. The coefficient of the Gini coeffi-
cient is surprisingly positive and suggests that penetration is higher in countries with a large income
disparity. This may indicate that the mobile service is perceived as a luxury item and therefore indi-
viduals want to purchase mobile service to demonstrate a certain social status. This is especially true
in MENA countries where mobile service was slow to penetrate either because of high costs or govern-
ment red-tape. While the amount of actual investment in mobile communication is properly signed
and suggests that such undertaking positively increases penetration, the coefficient is statistically
insignificant.

6. Conclusion

This study has evaluated the growth and trend in the mobile telephone sector in several MENA
countries over 13 years, between 1995 and 2007. Our results, have demonstrated that the price elas-
ticities across countries are unitary suggesting that price reductions in the mobile service have an
‘equal’ effect on the volume of traffic, and therefore produce no effect on the total revenue from
mobile telephony. In addition, a 10% growth in the number of mobile subscribers results in a 6.9%
growth in traffic minutes.

In terms of the drivers of mobile penetration, we found a strong negative effect from the cost
of service measured by the Affordability Index and high corruption. Surprisingly the penetration is
higher in countries with more unequal income distribution, perhaps a reflection that mobile service
is perceived as a luxury item in these countries.

From a strategic perspective, our quantitative results help policymakers in MENA countries con-
clude that the demand elasticities do not necessarily entice collusive behavior between service
providers because the effect of price reductions is neutral on total revenues.

These results are expected to support more qualitative and comparative studies that have called
for greater competition (liberalization) in the mobile telephone sector and steer a regulatory policy
for increased government supervision.

Appendix. Data sources

Our project relied primarily on The World Telecommunication/ICT Indicators database which con-
tains time series data for the years 1960, 1965, 1970 and annually from 1975 to 2009 for around
150 different telecommunication and ICT statistics covering the telecommunication network and ICT
uptake, mobile services, quality of service, traffic, staff, tariffs, revenue and investment. Because the
ITU relies primarily on official country data, availability of data for the different indicators and years
varies. The database also includes selected demographic, macro-economic and broadcasting statistics.

International Telecommunications Union (ITU), Geneva, Switzerland Data Series, 1997-20072
Residential monthly telephone subscription (US$)

Residential telephone connection charge (US$)

Revenue from fixed telephone service (US$)

Revenue from mobile communication (US$)

Business telephone connection charge (US$)

Business telephone monthly subscription (US$)
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Mobile cellular-price of 3-min local call (off-peak-US$)

Mobile cellular-price of 3-min local call (peak-US$)

Mobile cellular connection charge (US$)

Mobile cellular monthly subscription (US$)

Mobile communication investment (US$)

Mobile cellular telephone subscriptions per 100 inhabitants

Price of a 3-min fixed telephone local call (off-peak rate-US$)

Price of a 3-min fixed telephone local call (peak rate-US$)

No. of telecomm providers

Domestic mobile telephone traffic (minutes)

Incoming international minutes to mobile network

International incoming and outgoing (fixed and mobile) total telephone traffic (minutes)
Outgoing mobile minutes to fixed networks

Outgoing/originating mobile minutes to international

Outgoing/originating mobile minutes to other mobile networks
Outgoing/originating mobile minutes to same mobile network

SMS sent

Cellular tariffs-Pre-paid per min. local call (peak)

Cellular tariffs-Pre-paid per min. local call (peak) (US$)

Consumer price index (2000 = 100)

Cost of a local 3-min call (off-peak rate) (US$)

Domestic fixed to fixed telephone traffic (minutes)

Domestic mobile telephone traffic (minutes)

Fixed telephone lines per 100 inhabitants

Fixed telephone lines to mobile networks traffic (minutes)

Fixed telephone service investment (US$)

Imports-telecommunication equipment (US$)

Incoming international minutes to mobile network

International incoming and outgoing (fixed and mobile) total telephone traffic (minutes)
International incoming and outgoing fixed telephone traffic (minutes)
International incoming fixed telephone traffic (minutes)

International incoming total telephone traffic (minutes)

International outgoing fixed telephone traffic (minutes)

International outgoing total telephone traffic (minutes)

Mobile cellular-price of 3 min local call (off-peak) (US$)

Mobile cellular-price of 3 min local call (peak) (US$)

Mobile cellular monthly subscription charge (US$)

Mobile cellular postpaid connection charge (US$)

Mobile cellular prepaid-price of local call per minute (off-peak, off-net) (US$)
Mobile cellular prepaid-price of local call per minute (off-peak, on-net) (US$)
Mobile cellular prepaid-price of local call per minute (off-peak, to fixed) (US$)
Mobile cellular prepaid-price of local call per minute (peak, off-net) (US$)
Mobile cellular prepaid-price of local call per minute (peak, on-net) (US$)
Mobile cellular prepaid-price of local call per minute (peak, to fixed) (US$)
Mobile cellular prepaid-price of local call per minute (weekend/evening, off-net) (US$)
Mobile cellular prepaid-price of local call per minute (weekend/evening, on-net) (US$)
Mobile cellular prepaid-price of local call per minute (weekend/evening, to fixed) (US$)
Mobile cellular prepaid-price of SMS (off-net) (US$)

Mobile cellular prepaid-price of SMS (on-net) (US$)

Mobile cellular prepaid connection charge (US$)

Mobile cellular subscriptions per 100 inhabitants

Mobile cellular subscriptions with access to data communication at broadband speed per 100 inhabitants.

Mobile cellular telephone subscriptions (post-paid + prepaid)
Mobile communication investment (US$)

Mobile telecommunication staff

Monthly subscription for business telephone service (US$)
Monthly subscription for residential telephone service (US$)
National (fixed) trunk telephone traffic (minutes)

Number of Personal Computers

Outgoing mobile minutes to fixed networks
Outgoing/originating mobile minutes to international
Outgoing/originating mobile minutes to other mobile networks
Outgoing/originating mobile minutes to same mobile network
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Percent coverage of mobile cellular network (population)
Price of a 3-min fixed telephone local call (peak rate) (US$)
Proportion of households with a fixed line telephone
Proportion of households with a mobile cellular telephone
Revenue from fixed telephone service (US$)

Revenue from mobile networks (US$)

Roaming minutes (outside home network)

Roaming minutes by foreign subscribers

Total annual investment in telecommunication (US$)
Total full-time telecommunication staff

Total revenue from all telecommunication services (US$)
Waiting list for fixed telephone lines

The ITU database was complemented with annual time series from the World Development Indica-
tors available from the World Bank in Washington, DC. In addition, we relied on political development,
transparency, and corruption data obtained by country from Freedom House, also in Washington, DC.
Both data sources and variables are listed below:

World bank

Gross domestic product (GDP) (US$)

Gross fixed capital formation (GFCF) (US$)

Gini coefficient of income inequality
Population

Annual government expenditures (budget) $mn
Annual government revenues (budget) $mn
Average annual exchange rate per US$

Freedom House
Political rights
Civil rights
Corruption Index
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