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Abstract 

 The telephone coverage in Egypt has rapidly changed through the last period. 
The number of mobile phone subscribers in Egypt has continued to grow whereas fixed 
phone subscribers have started to decline.  

 This paper uses data from four rotated panel surveys, conducted by the 
Observatory of the Egyptian Household at the Information and Decision Support Center 
(IDSC), in July 2008, October 2008, January 2009 and April 2009. The structural 
change of telephone coverage in Egypt from July 2008 to April 2009 is also featured. In 
addition, the relationship between telephone coverage in April 2009 and several 
characteristics of households is examined.  

  Moreover, a multinomial logistic regression model is constructed for predicting 
the ownership of phones in Egypt, which is divided into four categories; owning both 
fixed and mobile phones, only fixed phones, only mobile phones, or not having any 
telephone service at all. The multinomial logistic regression analysis is used to identify 
the relationship between the dependent variable (ownership of phones) and the 
independent variables that represent different characteristics of the household. 
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1. Introduction 

  Mobile phone devices are becoming more and more popular. In developed 
countries the mobile penetration is approaching saturation. Due to the increasing 
popularity of the mobile phones, the structure of telephone ownership is rapidly 
changing in many countries. Nowadays, some households are not equipped with 
conventional phones but with only mobile phones instead. In view of their popularity, 
mobile phone surveys and studies on comparing the results of mobile and fixed phone 
surveys were conducted. Other studies focused on the structural change of telephone 
coverage in several countries. The following are some of these studies: 

 Kuusela and Simpanen (2002) described the structural changes of telephone 
coverage in Finland. They stated that the change of telephone coverage in Finland had 
been very rapid. They also dealt with the consequences that growing popularity of 
mobile phone had produced in survey research. 

 Vehovar et al. (2004) stated that in 2004, the number of mobile phone 
subscribers in Slovenia was equal to the total number of inhabitants. Their paper 
addressed the general context of mobile phone usage and the calculation of mobile 
phone coverage rates. It also discussed the non-coverage problems related to mobile-
only households. They concluded that even with a relatively low non-coverage the 
corresponding estimates can be considerably biased, as in the case of the unemployment 
rate in the Slovenian Labor Force Survey.  

 Lau (2005) stated that in 1991 two thirds of countries in the world did not have 
any mobile phone network and the number of mobile phone subscribers did not exceed 
1% of the world population. But at the end of 2001, less than 10% of countries did not 
have a mobile network and the number of mobile subscribers increased to almost 17% 
of the world population. In addition, the number of mobile subscribers was more than 
that of conventional telephone in almost 100 countries in the world. He added that in 
2003, the penetration rate of mobile in Hong Kong approached 100%. In this thesis, he 
explored methodological issues on mobile phone surveys. He also compared results of 
mobile and conventional phone surveys.  

 Blumberg et al. (2006) studied the relationship between telephone ownership 
and health-related variables. They took data from the 2004 and 2005 National Health 
Interview Survey (NHIS) and used logistic regression to compare the odds of behavioral 
risk factors and health care service use for adults with fixed phones to those for adults 
with only mobile phones and adults without any telephone service. They found that 
relative to adults with fixed phones, adults without fixed phones had greater odds of 
smoking and being uninsured, and they had lower odds of having diabetes, having a 
usual place for medical care, and having received an influenza vaccination in the past 
year. 

 Blumberg and Luke (2007) used 2006 (NHIS) and based on their low rates of 
fixed phone ownership, they selected young adults aged 18–29 years, adults living in 
households with low income and the intersection of these two subgroups. Within each 
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of these three subgroups, they compared mobile-only adults and adults with fixed 
phones according to demographic and health characteristics. They concluded that 
telephone surveys will underestimate the prevalence of health behaviors.  

 Brick et al. (2007) described data collection methods of a nationwide dual frame 
survey of fixed and mobile phone numbers. They conducted this survey to evaluate the 
feasibility of including mobile phone numbers in a Random Digit Dial (RDD) telephone 
survey. They compared the results from the two samples. They found that sampling and 
data collection from the mobile phones frame are feasible, but not without serious 
challenges. 

 Based on four independent dual frame studies conducted by PEW Research 
Center in 2006, (three of which included at least 200 interviews with mobile only 
respondents) Ketter et al. (2007) found that including a mobile-only sample with a 
fixed-phone RDD sample produces general population estimates that were nearly 
identical to those from fixed-phone sample alone. 

 Kuusela et al. (2008) described the structure of telephone coverage in several 
European countries. They found that the structural change in these countries had been 
fast. They also discussed the influences that mobile phones can have on telephone 
surveys. 

  In Egypt, fixed phone coverage has been decreasing by 13% or by about 1.5 
million, from 11.7 million subscribers in November 2008, to 10.2 million in November 
2009. On the other hand, mobile phone subscribers have been increasing from 40.2 
million in November 2008 to 53.7 million in November 2009, with a rate of increase of 
33.6%1. It is expected that the mobile phone coverage in Egypt will not increase very 
rapidly any more because the Egyptian market approaches saturation. This was clear 
from the declining rate of increase from 3.11% in December 2009 to only 0.9% in 
January 2010, as the number of subscribers has increased from about 55.4 to around 
55.9 million only2. 

 To get a continuous profile of the status of Egyptian families, the Observatory of 
the Egyptian Household at the Information and Decision Support Center (IDSC), 
conducted rotated panel surveys every three months, using a sample representing all 
governorates of Egypt. The first survey was conducted in July 2008 on 9773 
households. About one quarter of households included in July 2008 survey, was 
interviewed in October 2008. The same procedure was applied in January 2009. The 
total number of households interviewed in October 2008 and January 2009 was 10028 
and 9976, respectively. In April 2009, the total number of households interviewed was 
10806, 9175 of them (84.9%) were previously interviewed in July 2008. The data of 
these four surveys are used in this paper.  

                                                 
1 The Economic Bulletin, IDSC, March 2010. 
2 Shorouk Newspaper, 2010-03-11. 
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 This paper aims to provide a better understanding of ownership of fixed and 
mobile phones in Egypt, so as to describe the structural change in telephone coverage 
due to different types of households within the period from July 2008 to April 2009. 
The paper also aims to examine whether there is a significant difference between 
telephone coverage for the same households interviewed in July 2008 and April 2009. 
Finally, it aims to predict the ownership of phones according to the households' 
characteristics using multinomial logistic regression model.  

 Section 2 is devoted to describing the structural change of telephone coverage 
during the period from July 2008 to April 2009 for all households and for different 
household types as well. In addition, the change of telephone coverage for the same 
households interviewed in July 2008 and April 2009 is explained. Section 3 presents 
factors affecting telephone coverage in April 2009, the description of telephone 
coverage in April 2009 and the results of the multinomial logistic regression model. 
Section 4 presents conclusions.  
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2. Change of Telephone Coverage in Egypt 

  Recently, the telephone coverage in Egypt has changed. The popularity of 
mobile phones has rapidly increased and so has the proportion of households with only 
mobile phones. It is not surprising that some households have switched their fixed 
phones into mobile phones. Previously, households living without a fixed telephone 
usually did so because they could not afford a telephone. Now, a growing proportion of 
households living without a fixed telephone may have chosen to do so because of 
lifestyle preferences. 

  In this paper, we assumed that ownership of phones by households will be 
measured by a variable that covers four categories, 1) owning both fixed and mobile 
phones; 2) owning fixed phone only; 3) owning mobile phone only; 4) owning neither 
phones. It is considered that owning mobile phone means that the household owns at 
least one, where the household-head is asked whether he or one of his family have a 
mobile phone. 

  The change of telephone coverage varies between population groups, so we will 
also examine the relationship between telephone ownership and the characteristics of 
the household. 

2.1 Structure of Telephone Coverage 

 The structural change of telephone coverage in Egypt in July 2008, October 
2008, January 2009 and April 2009 are displayed in figures 1 to 4. The most noteworthy 
change has been the growth in the proportion of households with mobile phone only and 
the diminished proportion of households with fixed phone only. It is seen that the 
proportion of households with mobile phone only increased from 16.6% in July 2008 to 
18.5%, then to 23% and finally to 26.3% in October 2008, January 2009 and April 
2009, respectively. On the other hand, the proportion of households with fixed phone 
only has decreased from 18.2% to 11.6% in the same period. This means that some 
households switch their fixed phones into mobile phones. It is also seen that the 
proportion of households with both phones has increased from 35.4.6% in July 2008 to 
41% in April 2009. While about thirty percent (29.8%) of households had no phones in 
July 2008, this figure declined to about 21.1% in April 2009.  

 It is concluded that there was a significant change in telephone coverage in 
Egypt during the short period from July 2008 to April 2009. In the next section, the 
change of telephone coverage in different households will be studied for the same 
period. 
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Source: Observatory of the Egyptian Household, IDSC, Results of July 2008 Survey. 
 

Source: Observatory of the Egyptian Household, IDSC, Results of October 2008 Survey. 

 

Figure 2  
Structure of Telephone Coverage of Households in October 2008  
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Figure 1
Structure of Telephone Coverage of Households in July 2008  
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Source: Observatory of the Egyptian Household, IDSC, Results of January 2009 Survey. 
 

Source: Observatory of the Egyptian Household, IDSC, Results of April 2009 Survey. 

 

 

 

 

Figure 4  
Structure of Telephone Coverage of Households in April 2009  
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Figure 3  
Structure of Telephone Coverage of Households in January 2009  
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2.2 Structural Changes of Telephone Coverage in Different Households 

 Trends of mobile and fixed phone coverage in Egypt are studied for different 
types of households during the four panel surveys, from July 2008 to April 2009. The 
following figures show the change in telephone coverage according to several variables: 
Place of residence, housing type, type of dwelling, availability of electricity, source of 
drinking water, and some household-head characteristics like sex, age and marital 
status. 

 Figure 5 shows the change in telephone coverage with respect to the place of 
residence. It is seen that about half of households who live in urban areas had both 
phones, against about one quarter of residents of rural areas. In both urban and rural 
areas, the proportion of households with both phones increased from July 2008 to April 
2009. The proportion of households with mobile phone only increased rapidly in rural 
areas (from 18% to 31%), but increased more slowly in urban areas (from 15% to 20%). 
In April 2009, about 10% of urban households had no phones, against 30% of rural 
households. In both areas, the proportion of fixed phone only households was 
decreasing. It is clear that there was a big difference in the structure of telephone 
coverage between urban and rural areas in Egypt. Although, about 70% of urban 
households have fixed phones, this proportion was about 40% of rural households. The 
big change in mobile phone coverage occurred in rural areas, where a lot of households 
with no phones moved to the only mobile phone group. 

 Figure 6 displays the structure of telephone coverage by housing type. There are 
three different types: apartments, separate houses and other types which may be only 
one room or two rooms shared with others. This figure shows that the proportion of 
households who live in apartments and have both phones was about 50%. The 
proportion of households who have both phones was fluctuating for those who live in 
separate houses. It is clear that the proportion of those in the mobile phone only group 
doubled from July 2008 to April 2009 for those who live in separate houses, while, 
about half of households who live in other housing types have no phones. 

 It is known that the type of dwelling is strongly correlated with both the wealth 
of the household and its life status. Figure 7 shows the structural change of telephone 
coverage by type of dwelling. It indicates that about two thirds of households who rent 
their dwellings and more than half of those who own their dwellings have fixed phones. 
This proportion declined for households with shared dwellings. 

 Figure 8 displays the structure of telephone coverage according to the house 
connection to the public network of electricity. It is evident that there was a great 
difference in phones ownership with regard to households living in houses connected to 
electricity and those who do live in houses with no connection to electricity. The 
majority of the latter households have no phones. Fortunately, the proportion of 
households not connected to the public network of electricity is very high. It was about 
99% in the four surveys.  
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Source: Observatory of the Egyptian Household, IDSC, Results of July 2008, October 2008, January 
2009 and April 2009 Surveys. 
 

 
Source: Observatory of the Egyptian Household, IDSC, Results of July 2008, October 2008, January 
2009 and April 2009 Surveys. 

Figure 6 
Change of Telephone Coverage by Housing Type 
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Figure 5
Change of Telephone Coverage by Place of Residence 
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Source: Observatory of the Egyptian Household, IDSC, Results of July 2008, October 2008, January 
2009 and April 2009 Surveys. 
 

 
Source: Observatory of the Egyptian Household, IDSC, Results of July 2008, October 2008, January 
2009 and April 2009 Surveys. 

Figure 8 
Change of Telephone Coverage by Availability of Electricity 
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Figure 7 
Change of Telephone Coverage by Type of Dwelling 
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 It is evident from figure 9 that less than 10% of households living in houses 
without piped water have both phones but more than half of them had no phones. The 
proportion of households without piped water was not high, where it ranges between 
6% and 9% in the four surveys. 

Source: Observatory of the Egyptian Household, IDSC, Results of July 2008, October 2008, January 
2009 and April 2009 Surveys. 

 Figures 10, 11 and 12 show how much the demographic and social 
characteristics of household-heads affect the decision of owning both phones, fixed 
phone only, mobile phone only, having no phones, or moving from one of these 
categories to another. Figure 10 displays that males tend to own mobile phones more 
than females, while females tend to own fixed phones. Figure 11 shows how telephone 
coverage changes by age. It is seen that the proportion of mobile phone only households 
decreased as the age of their heads goes up. The oldest age group (60+) tends to have 
fixed phone only more than other groups. In April 2009, it was seen that less than 20% 
of the youngest household-heads (18-<30) had both phones, while more than 50% of 
them had mobile phones only. It is obvious from figure 12 that the marital status of 
household-heads affects the ownership of phones. More than one third of married 
household-heads have both phones, while about one quarter of widowed heads have 
fixed phones. 

Figure 9
Change of Telephone Coverage by Source of Drinking Water   
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Source: Observatory of the Egyptian Household, IDSC, Results of July 2008, October 2008, January 
2009 and April 2009 Surveys. 
 

 
Source: Observatory of the Egyptian Household, IDSC, Results of July 2008, October 2008, January 
2009 and April 2009 Surveys. 

Figure 10
Change of Telephone Coverage by Sex of Household-head   
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Figure 11
Change of Telephone Coverage by Age of Household-head  
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Source: Observatory of the Egyptian Household, IDSC, Results of July 2008, October 2008, January 
2009 and April 2009 Surveys. 

2.3 Structural Changes for the Same Households 

 This section deals with the change of telephone coverage that has taken place in 
the 9175 households interviewed in both July 2008 and April 2009 surveys. Figure 13 
shows the change in telephone coverage for the same households. It is evident that the 
proportion of those who own both phones increased from 35.1% to 40.9%. Owning 
mobile phones only increased from 16.3% to 26.1%, while owning fixed phones only 
decreased from 18.5% to 11.5%. 

Figure 12 
Change of Telephone Coverage by Marital Status of Household-head 
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Source: Observatory of the Egyptian Household, IDSC, Results of July 2008 and April 2009 Surveys. 

 Figure 14 shows the overall change in telephone coverage for the same households 
from July 2008 to April 2009. It is seen that there are some households (61.5%) who 
remained in the same category of phones ownership; 16% of them still have no phone. 
However, 13.6% of households moved from their category to a worse one, like moving 
from the category of owning both phones to another one, or moving from the category 
of owning only fixed phone to one of the two categories of owning only mobile phone 
or owning no phones. Any how, 24.9% of households left a certain category to a better 
one.  

 It is seen from Figure 15 that 20% of the households with both phones either 
gave up their fixed phones or mobile phones or both in April 2009; about 10% of them 
gave up their mobile phones, less than 10% gave up their fixed phones, and only about 
1% gave up both. Surprisingly, about half of the households with fixed phone only 
added a mobile phone, but about 20% of them gave up their fixed phones. On the other 
hand, about two thirds of households with mobile phone only, are still in the same 
category. Finally, it is seen that in spite that more than half of households with no 
phones remained in the same category, about one third of them moved to the mobile 
phone only category. 

Figure 13  
Change of Telephone Coverage for the Same Households 
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Source: Observatory of the Egyptian Household, IDSC, Results of July 2008 and April 2009 Surveys. 
 

 
Source: Observatory of the Egyptian Household, IDSC, Results of July 2008 and April 2009 Surveys. 

 Using Wilcoxon test to compare the differences between the telephone coverage 
in the two surveys conducted in July 2008 and April 2009, it is concluded that there is 
significant difference between the ownership of phones in both surveys. The correlation 
between the variables representing the ownership of phones in the two surveys is 
Phi=.863 and Cramer's V=.498 with significance level less than .05. 

Figure 15  
Change of Telephone Coverage for Each Category of Ownership of Phones from 
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The Overall Change of Telephone Coverage from July 2008 to April 2009 for the 
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3. Factors Affecting Telephone Coverage in Egypt in April 
2009 

 Different population groups have different lifestyles; therefore, their needs to 
have phones also differ. Thus, it is expected that different characteristics of households 
determine the aspects of telephone coverage in Egypt. The above mentioned four 
different groups of telephone coverage are studied for different types of the households 
interviewed in April 2009. There are three main groups of variables that represent 
different types of households. The first group is related to the characteristics of the 
house, the second is related to the characteristics of the household and the third is 
related to the demographic and social characteristics of the household-heads. Each 
group covers some variables as follows: 

a) Variables Related to the Characteristics of the House 

• Place of residence, which is either urban or rural. 
• Housing type: apartment, separate house, rural house and others which may be 

blocks of flats containing a separate room or two rooms. 
• Type of dwelling: owned by the family, shared with others, rented and others 

like dwellings owned by firms, where a member of the household works.  
• Availability of electricity in the house, and it is measured by whether or not the 

house is connected to the public network of electricity. 
• Source of drinking water, which is measured by whether or not the house has 

piped water. 
• Type of fuel used in the kitchen of the house, which is either natural gas 

connected to the house, or butane cylinders or other types of fuel like wood. 
• Type of flooring material, which is either wood or ceramic, cement tiles or 

others like sand or dust.  
• Type of toilet facility, whether or not with flush. 

b) Variables Related to the  Characteristics of the Household  

• Ownership of buildings or lands. 
• Ownership of agricultural lands. 
• Ownership of post office passbooks or bank accounts. 
• Ownership of goods, which is categorized into three categories 0 – 4, 5 – 9 and   

10 or more goods. There are 21 different goods1, the respondent is asked 
whether he has or does not have such goods.  

• Household size, which is the number of persons living in the household. It may 
be 1, 2, 3, 4, 5, or 6+. 

                                                 
1  Goods were refrigerators, deep freezers, colored televisions, videos/DVD players, air conditioners, 
heaters, cookers, water heaters for shower, sewing machines, ordinary clothes washers, automatic clothes 
washers, dish washers, video cameras, receivers/connections to satellite, computer/lap tops, connection to 
internet, bicycles, motor bikes, private cars, mini vans, tractors/agricultural tools. 
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c) Variables Related to the Demographic and Social Characteristics of the 
Household-heads 

• Sex: male or female. 
• Age: which is divided into five categories; 18 to less than 30 years, 30 to less 

than 40 years, 40 to less than 50 years, 50 to less than 60 years, and 60 years and 
above.  

• Educational level: which is categorized into four categories; university and 
above, secondary, less than secondary, and illiterate.   

• Employment status: which indicates whether the household-head works or not. 
• Marital status: This is categorized into married, widowed, divorced, and single. 

 In the following section, the telephone coverage for different households 
according to the above variables is presented.  

3.1 Description of Telephone Coverage in Different Households 

 It is known that the change of telephone coverage differs according to types of 
households. Different characteristics of households may determine the aspects of 
telephone coverage. Table (1) represents the change of telephone coverage according to 
different types of households.  As expected, a majority of households having both 
phones fell in the high economic level category. These households were in urban areas; 
living in apartments, and having electricity, piped water, natural gas, wood or ceramic 
floors, flush toilets and more than 10 goods in their houses with male, married and 
highly educated household-heads, while the majority of those having neither phones 
belonged to the low economic level. On the other hand, mobile phone coverage was 
biased towards certain segments. Household-head in mobile phone only households 
tends to be male, young and not married. 

 From Table (1), it is seen that having neither phones was more prevalent for 
those who live in rural areas (30%), which indicates that about one third of rural 
households have no interest in owning phones.  

 Housing type has its effect on phones ownership, where more than half of 
households (52.3%) who live in apartments have both phones, as this proportion 
decreased to 35.7%, 17.1% and 9.5% for households who live in separate houses, rural 
houses and other houses, respectively.  

 The proportion of households having natural gas in their kitchens was about 
double that having butane cylinders with regard to owning both phones. On the other 
hand, about three quarters (74.4%) of households who were using other types of fuel 
like wood have no phone service at all. 

 With respect to the ownership of goods, the larger the number of goods owned 
by the household the higher the tendency of having both phones. In the same manner, 
owners of buildings/lands, agricultural lands, and post office passbooks or bank 
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accounts were better than those who did not have such assets with regard to having both 
phones. 

 With respect to the household size, as the size of the household becomes larger, 
the proportion of households owning fixed phone only becomes smaller. The proportion 
was 28.5% for households of one member, compared to 8.7% amongst households of 
6+. It is also evident that the majority of households of one member (53.3%) have no 
phone. 

 As can be observed from table (1), women were more interested in having fixed 
phones only than men who were interested in having mobile phones only, where there 
were a significantly higher percentage of female heads (20.2%) in fixed phone only 
households and a lower percentage of them (15.2%) in mobile phone only households 
than the percentages of male heads (10.1%, 28.3%, respectively). 

 It is known that young people tend to have only mobile phones. From table (1) it 
is seen that more than half (50.9%) of young household-heads (18 to less than 30 years) 
owned only mobile phones, while the corresponding percentage among all households 
in April 2009, was below 30% (26.3%). In addition, the proportion of fixed phone only 
households increased with age, while that of mobile phone only households 
simultaneously decreased.  

 To summarize, mobile phone only household-heads, were more likely to be 
males, younger, not married and less educated. 

Table (1) 

Structure of Telephone Coverage in Different Households in April 2009 

Factors Category Number
Overall 

Percentage
% 

Both 
phones 

% 

Only 
fixed 

phone 
% 

Only 
mobile 
phone 

% 

No 
phone 

% 

Place of 
Residence 

       

 Urban 
Rural 

5039 
5767 

46.6 
53.4 

57.0 
27.1 

11.7 
11.5 

20.5 
31.4 

10.9 
30.0 

Housing type        
 Apartment 

Separate House 
Rural House 
Others 

6535 
1905 
1397 
969 

60.5 
17.6 
12.9 
9.0 

52.3 
35.7 
17.1 
9.5 

11.8 
12.5 
11.5 
8.6 

23.6 
28.7 
31.6 
32.2 

12.3 
23.0 
39.8 
49.7 

Type of dwelling        
 Owned by Family 

Shared with Others 
Rented 
Others 

5829 
2643 
2221 
113 

53.9 
24.5 
20.6 
1.0 

41.0 
29.8 
53.5 
56.6 

13.2 
8.8 
11.1 
3.5 

22.9 
35.2 
24.6 
28.3 

22.9 
26.2 
10.8 
11.5 
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Factors Category Number
Overall 

Percentage
% 

Both 
phones 

% 

Only 
fixed 

phone 
% 

Only 
mobile 
phone 

% 

No 
phone 

% 

Has electricity        
 Yes 

No 
10751 
55 

99.5 
0.5 

41.2 
1.8 

11.7 
0.0 

26.4 
12.7 

20.8 
85.5 

Source of  
Drinking Water 

       

 Piped 
Not Piped 

10146 
660 

93.9 
6.1 

43.2 
7.7 

12.0 
5.6 

25.7 
35.0 

19.1 
51.7 

Type of Fuel 
Used in the 
Kitchen 

       

 Natural Gas 
Butane Cylinder 
Others 

1736 
8941 
129 

16.1 
82.7 
1.2 

71.7 
35.6 
1.6 

11.2 
11.7 
7.0 

13.2 
29.0 
17.1 

3.8 
23.7 
74.4 

Type of 
Flooring 
Material 

       

 Wood/Ceramic 
Cement Tiles 
Others 

1807 
5293 
3706 

16.7 
49.0 
34.3 

74.5 
46.0 
17.6 

7.7 
13.3 
11.1 

14.4 
26.4 
32.0 

3.4 
14.3 
39.4 

Type of Toilet 
Facility 

       

 Flush Toilet 
No Flush Toilet 

10707 
99 

99.1 
0.9 

41.4 
2.0 

11.7 
3.0 

26.3 
23.2 

20.6 
71.7 

Ownership of 
Buildings/ 
Lands 

       

 Yes 
No 

360 
10446 

3.3 
96.7 

58.3 
40.4 

10.6 
11.6 

20.8 
26.5 

10.3 
21.5 

Ownership of 
Agricultural 
Lands 

       

 Yes 
No 

1438 
9368 

13.3 
86.7 

36.4 
41.7 

14.7 
11.1 

26.6 
26.3 

22.3 
20.9 

Ownership of 
Post office 
Passbooks/ 
Bank Accounts 

       

 Yes 
No 

377 
10429 

3.5 
96.5 

83.8 
39.5 

2.4 
11.9 

11.1 
26.9 

2.7 
21.8 
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Factors Category Number
Overall 

Percentage
% 

Both 
phones 

% 

Only 
fixed 

phone 
% 

Only 
mobile 
phone 

% 

No 
phone 

% 

Ownership 
of Goods 

       

 10+ 
5-9 
0-4 

608 
6446 
3752 

5.6 
59.7 
34.7 

94.9 
52.9 
11.9 

1.0 
12.4 
11.9 

4.1 
25.7 
30.9 

0.0 
9.0 
45.3 

Household 
Size 

       

 1  
2 
3 
4 
5 
6+ 

662 
1162 
1494 
2460 
2354 
2674 

6.1 
10.8 
13.8 
22.8 
21.8 
24.7 

11.6 
31.4 
41.5 
44.3 
48.0 
43.0 

28.5 
21.0 
10.7 
8.7 
9.1 
8.7 

6.5 
16.5 
29.6 
30.0 
26.4 
30.1 

53.3 
31.1 
18.2 
17.0 
16.5 
18.2 

Sex        
 Male 

Female 
9163 
1643 

84.8 
15.2 

42.5 
32.6 

10.1 
20.2 

28.3 
15.2 

19.1 
32.0 

Marital 
Status* 

       

 Married 
Widowed 
Divorced 
Single 

8781 
1635 
189 
200 

81.3 
15.1 
1.7 
1.9 

43.0 
32.8 
32.3 
29 

10.0 
20.2 
9.0 
14.5 

28.4 
14.6 
25.9 
29.0 

18.6 
32.3 
32.8 
27.5 

Age**        
 18- < 30 

30- < 40 
40- < 50 
50- < 60 
60+ 

764 
2324 
2746 
2511 
2460 

7.1 
21.5 
25.4 
23.2 
22.8 

19.0 
32.1 
47.8 
54.4 
35.0 

4.1 
6.9 
8.2 
12.1 
21.7 

50.9 
39.1 
26.6 
19.8 
12.9 

26.0 
21.9 
17.4 
13.8 
30.4 

Educational 
Level 

       

 University and Above 
Secondary 
Less Than Secondary 
Illiterate 

1510 
3173 
2832 
3291 

14.0 
29.4 
26.2 
30.5 

77.8 
51.6 
36.3 
18.0 

5.9 
9.3 
14.9 
13.6 

13.2 
29.2 
30.2 
26.3 

3.1 
9.9 
18.7 
42.1 

Work Status        
 Work 

Do not work 
7775 
3031 

72.0 
28.0 

42.7 
36.6 

8.3 
19.9 

30.5 
15.6 

18.5 
27.8 

* There is one missing value. 
** There is one non-adult person. 
Source: Observatory of the Egyptian Household, IDSC, Results of April 2009 Survey. 
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 About 15% of household-heads in April 2009 were females, which is a high 
ratio. Figure 16 shows how telephone coverage changed by age and sex of household-
heads in the survey conducted in April 2009. Female heads preferred fixed phones only 
by about two times as males. More than half of youngest male heads had mobile phones 
only, compared with less than one third of youngest female heads. The need for having 
both phones decreased for household-heads of age 60 years or above. Unfortunately, 
there remained about one quarter of households with male heads of age 60 years or 
above without any telephone service. This percentage was more than 40% for female 
heads in the same age group. 
 

 
Source: Observatory of the Egyptian Household, IDSC, Results of April 2009 Survey. 

 Table (2) represents the relationship between the ownership of phones and the 
different types of households. Pearson Chi-square test is calculated. Moreover, Phi and 
Cramer's V correlation coefficients for nominal variables, and gamma and Kendall's 
tau-b correlation coefficients for ordinal ones are calculated. There is a statistically 
significant relationship between all the independent variables and the dependent 
variable. Some of these variables are highly correlated with the ownership of phones 
like ownership of goods, educational level, and type of flooring material. Other 
variables are not correlated with it like ownership of agricultural lands and ownership of 
buildings/lands. It is also seen that there is a negative relationship between ownership of 
phones and both the household size and age of the household-head. 

 

 

 

Figure 16
Telephone Coverage by Sex and Age of Household-head in April 2009 

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

60 +
50 - < 60
40 - < 50
30 - < 40
18 - < 30

Female
60 +

50 - < 60
40 - < 50
30 - < 40
18 - < 30

Male

Both Phones Only Fixed Phone Only Mobile Phone No Phone



Modeling Factors Affecting the Ownership of Fixed Phones and Mobile Phones in Egypt                       25 
 

 

Table (2) 

Relationship between Telephone Coverage and Household Characteristics 

Factors Pearson 
Chi-Square  

Place of Residence  1175.01* Phi=.330* Cramer's V=.330* 
Housing Type 1559.06* Phi=.380* Cramer's V=.219* 
Type of Dwelling 476.04* Phi=.210* Cramer's V=.121* 
Having Electricity 139.58* Phi=.114* Cramer's V=.114* 
Source of Drinking Water 543.37* Phi=.224* Cramer's V=.224* 
Type of Fuel Used in the 
Kitchen 

1103.76* Phi=.320* Cramer's V=.226* 

Type of Flooring Material 2172.26* Phi=.448* Cramer's V=.317* 
Type of Toilet Facility 165.14* Phi=.124* Cramer's V=.124* 
Ownership of 
Buildings/Lands  

52.61* Phi=.070* Cramer's V=.070* 

Ownership of Agricultural 
Lands  

24.09* Phi=.047* Cramer's V=.047* 

Ownership of Post office 
Passbooks/Bank Accounts 

300.32* Phi=.167* Cramer's V=.167* 

Ownership of Goods 3255.73* Gamma=.727* Kendall's tau-b=.479* 
Household Size 1122.17* Gamma=-.121* Kendall's tau-b=-.092* 
Sex 356.17* Phi=.182* Cramer's V=.182* 
Marital Status 413.07* Phi=.196* Cramer's V=.113* 
Age 1342.18* Gamma=-.103 Kendall's tau-b=-.077* 
Educational Level 2362.94* Gamma=.498* Kendall's tau-b=.366* 
Work Status 554.55* Phi=.224* Cramer's V=.224* 
* Significant at level of significance = 0.05. 
Source: Observatory of the Egyptian Household, IDSC, Results of April 2009 Survey. 
 

3.2 The Multinomial Logistic Regression Model   

 Having a fixed phone and/or a mobile phone depends on several factors. 
Multinomial logistic regression is conducted in order to determine how the ownership 
of phones differs between groups of households. The dependent variable represents the 
ownership of fixed or mobile phones, with its four categories. Independent variables as 
predictors of ownership of phones are classified into three groups of variables that are 
related to the characteristics of the house, the characteristics of the household and the 
demographic and social characteristics of the household-heads mentioned above. The 
multinomial logistic regression model is constructed with all of these 18 independent 
variables. In addition, contextual interactions are added to the model. This approach 
allows for the identification of how different types of households forecast the likelihood 
of ownership of phones. 

 Using forward stepwise approach, the final model contains the following 
variables in the same order as they were introduced in the model: 



Modeling Factors Affecting the Ownership of Fixed Phones and Mobile Phones in Egypt                       26 
 

 

-  Housing Type. 
-  Educational Level of Household-head. 
-  Age of Household-head. 
-  Ownership of Goods. 
-  Household Size. 
-  Type of Flooring Material. 
-  Source of Drinking Water. 
-  Type of Fuel Used in the Kitchen. 
-  Ownership of Post office passbooks/Bank Accounts. 
-  Sex of Household-head. 
-  Sex of Household-head * Household Size. 
-  Type of Dwelling. 
-  Ownership of Agricultural Lands.  
-  Area of Residence. 
-  Type of Flooring Material * Household Size. 
-  Sex * Age of Household-head. 
-  Type of Flooring Material * Sex of Household-head. 
-  Marital Status of Household-head. 
-  Ownership of Post office Passbooks/Bank Accounts * Sex of Household-head. 
-  Place of Residence * Type of Dwelling. 
-  Type of Flooring Material * Ownership of Goods. 
-  Ownership of Agricultural Lands * Marital Status of Household-head. 
-  Ownership of Agricultural Lands * Sex of Household-head. 

The non-significant variables are: 

-  Availability of Electricity. 
-  Type of Toilet Facility. 
-  Ownership of Buildings or Lands  
-  Employment Status of Household-heads. 

 The final multinomial logistic regression model is adequate and presents good 
prediction for the ownership of phones groups. It was statistically significant (chi-
square=7393.121; p=0.000) which indicates that the full model fits the data better than 
an intercept-only null model. Adequate fit of the model is achieved where both Pearson 
and Deviance tests of goodness of fit were not significant. The pseudo R-square 
explains about 54% of the variance. The final model includes only significant variables 
at .05, which are some control variables, antecedent main effects, and significant two-
way interaction effects.  

  From the results of the multinomial logistic regression model, ownership of 
either both phones or fixed phone only or mobile phone only rather than not having any 
phone service are positively affected by type of fuel used in the kitchen, having piped 
water, having agricultural lands, having post office passbooks/bank accounts and the 
educational level of the household-head. Moreover, ownership of both phones or fixed 
only phones are negatively affected by sex of household-heads, ages of household-heads 
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less than fifty relative to the reference age 60+ and also by small size households 
relative to households with 6+ persons. On the other hand, ownership of mobile phones 
only are negatively affected by sex of heads (males rather than females), ages of 
household-heads above thirty and less than fifty and also by small size households 
relative to the same reference categories. Moreover, ownership of mobile phones only 
are also negatively affected by type of dwelling, flooring material and married rather 
than single household-heads. Finally, it is evident that having a mobile phone only is 
preferable to young heads.     

  Table (3) provides factor likelihood ratios for each variable in the significant 
model, with the significance level for the chi-square of each variable, based on a zero 
factor model. As depicted from Table (3), significant contributors to the model are 
housing type, source of drinking water, type of fuel used in the kitchen and educational 
level of household-heads. Besides these variables, there are nine interactions mentioned 
above which contribute significantly to the full model and should be retained. 

 The larger the chi-square value, the greater the loss of model fit when dropping 
the corresponding term. Significant chi-square tests for the independent variables 
indicate that if the variable is removed from the model, the model would fit significantly 
worse. For example, if educational level of household head is removed from the 
regression model, the log-likelihood value would change by 630.061. Also, if the 
interaction between sex of household head and household size is removed from the 
regression model, the log-likelihood value would change by 49.992. 

 Although the main effect of each of place of residence, type of flooring material, 
ownership of agricultural lands, and ownership of post office passbooks/bank accounts 
are not significant, there are significant interactions between each one of them and other 
variables.  
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Table (3) 

Likelihood Ratio Test of the Multinomial Logistic Regression Model 

Significance 
Level 

Degrees 
of 

Freedom 
Chi-Square*

-2 Log 
likelihood 
or reduced 

model 

Effect 

. 0 .000 15947.768 Intercept 

.000 9 73.588 16021.356 Housing Type 

.000 3 64.985 16012.753 Source of Drinking Water 

.000 6 42.596 15990.365 Type of Fuel Used in the 
Kitchen 

.000 9 630.061 16577.829 Educational Level  

.013 9 20.964 15968.733 Place of Residence *  
Type of Dwelling 

.010 6 16.924 15964.692 Type of Flooring Material *  
Sex of Household-head 

.022 12 23.730 15971.498 Type of Flooring Material * 
Ownership of Goods 

.002 30 56.336 16004.105 Type of Flooring Material * 
Household Size 

.008 3 11.707 15959.475 
Ownership of Agricultural 
lands * Sex of Household-
head 

.004 9 24.065 15971.833 
Ownership of Agricultural 
lands * Marital Status of 
Household-head 

.007 3 12.199 15959.967 
Ownership of Post office 
Passbooks/Bank Accounts *  
Sex of Household-head 

.000 12 35.282 15983.051 Sex of Household-head *  
Age of Household-head 

.000 15 49.992 15997.761 Sex of Household-head * 
Household Size 

* The chi-square statistic is the difference in -2 log-likelihoods between the final model and a reduced 
model. The reduced model is formed by omitting an effect from the final model. The null hypothesis is 
that all parameters of that effect are 0. (SPSS) 

 The odds ratios and the corresponding confidence intervals are estimated for all 
significant factors as illustrated in table (4). Only the significant results are displayed in 
for ease of presentation. This table compares the odds of belonging to each one of the 
three groups; both phones, only fixed phone and only mobile phone groups to the 
reference group of no phones. 

 The model suggests that the most significant influences on both phones status 
are housing types (apartments and separate houses), piped water, type of fuels (natural 
gas and butane cylinder), cement tile flooring material, ownership of post office 
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passbooks or bank accounts, ownership of (5-9) goods, household size, age (30-<40) 
and educational level of household head. There are also significant differences between 
both phones group and the reference group in terms of cement tile flooring material, sex 
of household head (male), but these effects are embedded within other variables 
interactions.  

 However, the most significant influences on only fixed phone status are housing 
types(apartments and separate houses), piped water, cement tile flooring material, 
ownership of (5-9) goods, household size, marital status (divorced), age (18-<30) and 
educational level of household head. Significant differences are also found in terms of 
interactions between cement tile flooring material, ownership of post office passbooks 
or bank accounts, sex of household head (male), and other variables. 

 In case of only mobile phone status, the significant factors are separate house 
type, type of fuels; natural gas and butane cylinder, ownership of (5-9) goods, 
household size, and educational level of household head. Moreover, the interactions 
between each of cement tile flooring material, ownership of agricultural lands, 
household size and age of household head, with sex of household head are also 
significant in showing the differences between only mobile phone group and the 
reference group. 

 We can conclude that relative to households with no phones, both phones 
households are more likely to live in apartments or separate houses with piped drinking 
water, and cement tile floors, having either natural gas or butane cylinders in the 
kitchen, and owning post office passbooks or bank accounts. On the other hand, 
households with only fixed phones are more likely to live in apartments or separate 
houses with piped drinking water and cement tile floors, but less likely to be a small 
household with young or divorced head. But only mobile phone households are more 
likely to live in separate houses, having either natural gas or butane cylinders in the 
kitchen, but less likely to be a small household.   

 From table (4), it is also seen that the odds ratio of the educational level is 
significant at each level of it and for the three categories of owning phones with respect 
to the category of owning neither phones. 

 It is known that odds ratios that is greater than 1 reflected higher odds of 
belonging to a given group, compared to the reference group. A confidence interval 
with a lower limit exceeding 1 indicates that the variable is significantly associated with 
ownership of phones. 

 For example, an odds ratio of 3.063 for source of drinking water indicates that 
those who live in households with piped water are about three times as likely to own 
both fixed and mobile phones other than owning neither phones. While the odds ratio of 
2.543 indicates that those who live in households with piped water are about two and 
half times as likely to own only fixed phones other than owning neither phones. 
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 On the other hand, an odds ratio of .088 means that young household-heads (18-
<30) were less likely than old household-heads (60+) to be in only fixed phone group 
than the neither phones group. In the same manner, divorced household-heads were less 
likely than single heads to be in the only fixed phone group than the neither phones 
group (odds ratio = .408). 

 Probing sex X age interaction revealed that males of ages 30-<40 and 40-<50 
were linked to a greater likelihood of belonging to mobile phone only group, rather than 
the no phone group (odds ratio = 2.575, 1.789, respectively), but a less likelihood 
belonging to fixed phone only group (odds ratio = .378, .406, respectively).  

Table (4) 

Significant Odds Ratios and 95% Confidence Intervals 

Mobile Phone Only Fixed Phone Only Both Phones 
95% 

Confidence 
interval 

Odds 
ratio 

95% 
Confidence 

interval 

Odds 
ratio 

95% Confidence 
interval 

Odds 
ratio 

Factors 

 NS (1.331, 2.369) 1.776 (1.533, 2.720) 2.042 Housing 
Type 
(Apartment) 

(1.057, 1.674) 1.330 (1.339, 2.512) 1.834 (1.574, 2.929) 2.147 Housing 
Type 
(Separate 
house)  

 NS (1.758, 3.679) 2.543 (2.154 , 4.357) 3.063 Source of 
Drinking 
Water 
(Piped) 

(1.516, 5.129) 2.788  NS (2.144, 40.069) 
 

9.269 Type of Fuel 
Used in the 
Kitchen 
(Natural Gas) 

(1.282, 3.611) 2.151  NS (1.157, 20.258) 4.842 Type of Fuel 
Used in the 
Kitchen 
(Butane 
Cylinder) 

 NS (1.226, 4.125) 2.249 (1.291, 4.155) 2.316 Type of 
Flooring 
Material  
(Cement 
Tiles) 
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Mobile Phone Only Fixed Phone Only Both Phones 
95% 

Confidence 
interval 

Odds 
ratio 

95% 
Confidence 

interval 

Odds 
ratio 

95% Confidence 
interval 

Odds 
ratio 

Factors 

 NS  NS (1.815, 
689.190) 

35.365 Ownership of 
Post office 
passbooks/Ba
nk Accounts  
(Yes) 

(1.889, 2.774) 2.289 (1.872, 3.116) 2.415 (3.915, 6.260) 4.950 Ownership of 
Goods (5-9) 

(.004, .038) .012 (.096, .514) .222 (.001, .034) .007 Household 
Size (1) 

(.120, .504) .246 (.149, .742) .332 (.109, .516) .237 Household 
Size (2) 

 NS  NS (.177, .856) .389 Household 
Size (4) 

 NS  NS (.096, .565) .233 Household 
Size (5) 

 NS (.173, .963) .408  NS Marital 
Status 
(Divorced) 

 NS (.016, .496) .088  NS Age (18 - < 
30) 

 NS  NS (.097, .571) .236 Age (30 - < 
40) 

(2.037, 4.205) 2.926 (3.915, 9.111) 5.972 (12.588, 
26.211) 

18.164 Educational 
Level 
(University 
and Above) 

(2.141, 3.117) 2.583 (3.457, 5.671) 4.428 (6.656, 10.184) 8.233 Educational 
Level 
(Secondary) 

(1.494, 2.040) 1.746 (1.942, 2.855) 2.355 (2.498, 3.572) 2.987 Educational 
Level (Less 
than 
Secondary) 
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Mobile Phone Only Fixed Phone Only Both Phones 
95% 

Confidence 
interval 

Odds 
ratio 

95% 
Confidence 

interval 

Odds 
ratio 

95% 
Confidence 

interval 

Odds 
ratio 

Factors 

(1.069, 2.535) 1.646  NS  NS Type of Flooring 
Material  
(Cement Tiles) *  
Sex (Male) 

 NS  NS (1.512, 6.511) 3.137 Type of Flooring 
Material 
(Wood/Ceramic) * 
Ownership of 
Goods (5-9) 

 NS  NS (1.259, 2.412)  1.742 Type of Flooring 
Material  
(Cement Tiles) *  
Ownership of 
Goods (5-9) 

 NS  NS (1.140, 
68.229) 

8.818 Type of Flooring 
Material 
(Wood/Ceramic) * 
Household Size 
(1) 

 NS  NS (.312, .961) .548 Type of Flooring 
Material  
(Cement Tiles) * 
Household Size 
(2) 

 NS (.275, .880) .492 (.347, .977) .582 Type of Flooring 
Material  
(Cement Tiles) * 
Household Size 
(3) 

 NS (.321, .912) .541  NS Type of Flooring 
Material  
(Cement Tiles) * 
Household Size 
(4) 

(.004, .655) .053  NS  NS Ownership of 
Agricultural 
Lands (Yes) *  
Sex (Male) 
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Mobile Phone Only Fixed Phone Only Both Phones 
95% 

Confidence 
interval 

Odds 
ratio 

95% 
Confidence 

interval 

Odds 
ratio 

95% 
Confidence 

interval 

Odds 
ratio 

Factors 

 NS (.001, .672) .024  NS Ownership of 
Post office 
passbooks/Bank 
Accounts (Yes) 
*  
Sex (Male) 

(1.134, 5.847) 2.575 (.154, .926) .378  NS Sex (Male) *  
Age (30 - < 40) 

(1.027, 3.118) 1.789 (.225, .733) .406  NS Sex (Male) *  
Age (40 - < 50) 

(1.607, 
14.152) 

4.769  NS  NS Sex (Male) * 
Household Size 
(1) 

 NS (1.303, 6.672)2.949  NS Sex (Male) * 
Household Size 
(2) 

 NS  NS (1.116, 6.486) 2.690 Sex (Male) * 
Household Size 
(5) 

NS: Not significant. 
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4. Conclusions 

  It is evident that the number of mobile phone subscribers in Egypt has increased 
and the fixed telephone coverage has started to decline. The findings in this paper 
suggest that the change of telephone coverage differs according to different types of 
households.  

  The multinomial logistic regression model provided sufficient evidence that 
ownership of phones was closely affected by certain household characteristics. It is 
concluded that when adjusted to account for covariates representing the household 
characteristics, the logistic regression analysis revealed that relative to households with 
no phones, households with both phones had significantly greater odds of living in 
houses with very good facilities and owning more goods and post office passbooks or 
bank accounts. But, households with fixed only phones had significantly greater odds of 
living in houses with good facilities and owning more goods. Finally, households with 
mobile only phones had significantly greater odds of living in houses without good 
facilities. This group of households had significantly lower odds of being of small sizes. 
There was also significantly greater odds of households with educated heads to own 
either both fixed and mobile phones, or only mobile phone or only fixed phones rather 
than owning no phone service at all. Besides, some interaction terms had also 
significant odds.  

 The decline of fixed phone coverage in Egypt constitutes a challenge in 
conducting telephone surveys. The mobile substitution of fixed phones has potential 
implications for the representativeness of telephone surveys. Non-coverage of 
households without fixed phones should be of telephone survey researchers concern. 
With mobile substitution, however, the characteristics of the non fixed telephone 
population may be changed.  

  The inclusion of mobile phone numbers in telephone sampling frames has been 
suggested as a solution to the problem of coverage bias (Brick et al. 2007). The surveys 
conducted solely on mobile phones may even be a cost-effective way to survey young 
adults, as more than 50% (50.9%) percent of young household-heads in Egypt -in April 
2009- have access to a mobile phone. 
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