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 For understanding the place of income in smartphone diffusion, this paper aims to find out the dependence of 
smartphone market indicators on income level worldwide and in the developing economies. The strength of the 
relationship between above-mentioned variables identifies the speed of smartphone diffusion influenced by 
income. For current purposes, secondary data from 189 countries were analyzed by using Hierarchical Cluster 
Analysis and Chi-square analysis. The results confirmed that income level influences smartphone purchase and 
diffusion. However, the strength of the relationship between income and smartphone market indicators is di-
verse globally and in developing countries. In developing countries, the strength of the relationship is smaller 
in comparison with the overall results. It means that income level has weak moderating effect in smartphone 
diffusion, and it cannot be considered as a key indicator of smartphone diffusion in developing countries ac-
cording to results of the analysis in 2016 and the arithmetic mean of 2013-2017 years. 
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1. Introduction 
 

Nowadays, the smartphone industry and telecommunication infrastructure are among the fastest growing fields in the world. 
According to the website of the International Telecommunication Union (ITU, specialized agency of the UN), penetration 
rate increased from 4 people (per 100 inhabitants) in 2007 to 69.3 in 2018 (ITU, 2018). Also, in 2018, the number of active 
mobile-broadband subscriptions (simply, wireless access to the Internet) reached 5.3 billion. Interestingly, the main reason 
for the growth and prosperity of the industry is based on the increase in the penetration rate in developing countries. The 
quantity of mobile-cellular phone subscriptions in developing countries steadily increase year by year. According to ITU, in 
2018, main drivers of the growth in wireless Internet access are African, Asian and Arab countries. In the smartphone industry, 
pace of the adaption is high in comparison with the other fields of industries. In order to avoid confusion, it is better to separate 
smartphones from basic mobile phones and feature phones. Basic mobile phones are designed for calls and short messages, 
and also for some simple features as calendar, alarm and so on (Persaud & Azhar, 2012). While the users of feature phones 
take advantage of Internet browsing and e-mail sending/receiving features, yet it is not a smartphone (Groß, 2015). 
Smartphones are the result of product development in the mobile phone industry (Haskell, 2004), and the first model was 
introduced by Steve Jobs in 2007. In order to avoid confusion with feature phones, we are going to involve newer researches 
which are exactly focused on smartphones and/or smartphone market. Global System for Mobile Communications (GSMA) 
published annual “The Mobile Economy” report in 2019 and indicated mobile penetration and smartphone ownership numbers 
in different regions of the world in 2018. Numbers were indicated as follows (GSMA Intelligence, 2019): the highest 
penetrated region of the world was Europe, where 85% of people used mobile services and smartphone adoption was 72% in 
2018. In the mentioned report North America was in second place with 83% penetration rate where 80% of the population 
used smartphones. Commonwealth Independent States (CIS) almost reached the level of the above-mentioned developed 



 

1142

regions. Mobile service diffusion was 80%, and smartphones were accepted by 53% of inhabitants. Latin America (LA) and 
the Asia Pacific (AP) had almost the same diffusion rate (67% and 66%). However, smartphone adoption in LA is significantly 
higher (65%) than in AP (54%). The Middle East and North Africa (MENA) showed lower values in comparison with other 
regions on mobile penetration and smartphone adoption, 64%, and 52% respectively. However, the lowest output resulted in 
the weak economies of Sub-Saharan Africa (SSA). The penetration rate in the region was 45% while the diffusion of 
smartphones was particularly low (36%). All over the world, subscriber penetration was 67% and smartphone adoption was 
60% in 2018. Income is one of the main elements of the decision-making process. High income creates the opportunity to 
purchase products with better quality and changes the preference of consumers. The influence of income on buying decision 
can be supported by the acquisition of middle or expensive priced products. Smartphones are easily considered as key products 
which are affected by income (Puspitasari & Ishii, 2016; Reid, 2018). In the USA around 30% of adults with low-income did 
not have smartphones in 2017 (Reid, 2018). Moreover, smartphones became a fashion/status accessory and it is costly to use 
it (Reid, 2018, p. 46). The results of the other survey conducted in Jordan showed that individually price is important for 
smartphone buyers, however, there is no statistically significant relationship between price and smartphone purchase 
(Mohammed, 2018). Also, nowadays, smartphones are not so expensive as it was supposed to be several years ago (IDC, 
2017). After 2011, the price of Android smartphones dropped significantly (Table 1.). A growing number of manufacturers 
and intense competition also had an impact on the average price of the devices.  

 

Table 1  
The average selling price of smartphones by the operating system 

Year 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 

Average Selling Price of iOS (Apple) $594 $621 $623 $703 $712 $686 $669 $680 $716 $690 

Average Selling Price of Android (Google) - $403 $435 $441 $380 $318 $272 $237 $217 $214 
Source: IDC Worldwide Mobile Phone Tracker (2017) 

In emerging countries mobile phone diffusion depends on income and/or price of the handset (James, 2016). Consumers from 
developing countries are price sensitive in the case of smartphone purchase (Liao & Hsieh, 2013). Also, price sensitivity can 
differ according to geography (Abdel-Wahab & El-Masry, 2011; Donner & Jonathan, 2009). Nowadays, the price of the 
cheapest smartphones fluctuates around 120$ and it is not the appropriate price for the consumers for the third world countries. 
For instance, according to the prognosis of GSMA, the average price of smartphones is expected to drop up to 109$ in Kenya 
and 97$ in India in 2020 (GSMA, 2017). However, it is evident that the poorest consumers from Sub-Saharan Africa and 
other parts of the world who earn only 5$ per day cannot afford these devices. The paper focuses on identifying the importance 
of income level in smartphone adoption and overall smartphone diffusion process. In the first stage, countries clustered using 
hierarchical clustering method based on three variables: mobile cellular subscription, iOS market share and Android market 
share. In the next stage, the output of the cluster analysis will be used as a dependent variable of Chi-square analysis. In 
current paper, the income level of the countries is considered to be the independent variable and strength of the relationship 
will define the adoption (diffusion) speed. Moreover, this paper considers the diffusion term only from the purchase context.  

2. Literature review 

2.1 Consumer Behavior in the Smartphone Market 

First and foremost, researchers were interested in analyzing smartphone purchase behavior at macro level in different countries 
such as  purchase behavior in Turkey (Karakaş & Öztürk, 2016), Australia (Roach, 2009), Bangladesh (Uddin et al., 2014), 
Malaysia (Shabrin et al., 2017) and other countries in the world. Moreover, they investigated the level of influence of different 
factors such as private level brands (Coelho et al., 2013), physical attributes (Uddin et al., 2014), economic inequalities (Potnis, 
2016), brand image and product attributes (Ann et al., 2017) on consumer behavior. Purchase of smartphone is a complex 
decision which is influenced by technical (Bringula et al., 2018), social (Hooi Ting et al., 2011) and economic factors (for 
example price, monthly income (Bringula et al., 2018)). The relationship between socio-economic indicators and smartphone 
vendors’ market share have been already proved in developed and developing countries (Jamalova & Constantinovits, 2019). 
Comprehensive researches regarding the effect of mobile phones/smartphones on economic growth are from 2008 (World 
Bank, 2008), 2011 (Abdel-Wahab & El-Masry, 2011), and 2016 (James, 2016). James (2016) in the book called “The Impact 
of Mobile Phones on Poverty and Inequality in Developing Countries” used GNI and mobile cellular phone subscriptions in 
order to identify diffusion trends and problems in mobile phone market in the underdeveloped countries. Also, the author used 
the classification of the countries according to the World Bank.  

2.2 Application of Diffusion Theory for the Smartphone Market 

Diffusion is the approach which explains the acceptance of innovations (or innovative products) by society through the 
marketing channels (Rogers, 2003). The smartphone brings development to emerging countries and creates an information 
sharing environment (Baah & Naghavi, 2018). It increases digital literacy (Spitzer, 2015) and creates information seeking 
environment which positively affects students and increases their knowledge regarding the specialization (Saxena et al., 2018). 
However, the topic is open for discussion and some studies contradict the above-mentioned notion. They highlight that, even 
if smartphone influences consumers/young adults everyday life, proof of the fact is insufficient (Spitzer, 2015).  Smartphones 
have a moderating effect on technology diffusion (Sung, 2016). Nowadays, it is easier to access/purchase the device (IDC, 
2017), however, usage of smartphones did not narrow digital divide (Lee et al., 2015; Puspitasari & Ishii, 2016). The adoption 
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of handsets may reduce the digital gap in the case of the young and middle-aged adults (Puspitasari & Ishii, 2016; Sung, 
2016). However, some researches contradict with above-mentioned notions (Reid, 2018; Tsetsi & Rains, 2017). From the 
other side, according to Rogers (2003) classification, it conforms closely to adopter categories such as innovators, early 
adopters, and early majority. Even if the adoption of smartphones is harder in the case of older adults, they considered to be 
an important segment for smartphone vendors (Hong et al., 2016).  

Digital divide becomes stronger under the influence of income inequalities (Abdel-Wahab & El-Masry, 2011; James, 2014) 
which keeps some underdeveloped countries out of technological development (Warschauer, 2003). Due to the different 
endowments, geopolitical situation and historical developmental features, significant social and economic inequalities have 
emerged in the spatial structure of Europe over the last decades. The dividing line between the former socialist countries 
(including Hungary) and the EU-15 states is very sharp (Bálint & Tóth, 2018). In developing countries which can be 
characterized by high illiteracy, poverty, and underdevelopment, adoption of the devices is not easy (Sam, 2019). Moreover, 
nowadays industrialized countries reached the overhead of the penetration rate (Abdel-Wahab & El-Masry, 2011), while sales 
of handsets and penetration rate gradually increase in emerging economies. Researches analyze the influence of different 
variables in these countries, however, the above-mentioned provisions have an impact on the general situation and no any 
marketing tool could be effective in extreme poverty and illiteracy. Diffusion of innovations and technological access in 
developing countries are connected with economic growth (Rogers, 1976), wealth measured by GDP (Abdel-Wahab & El-
Masry, 2011), and/or public welfare according to Bordenave’s (1976) work (as cited in Rogers, 2003, p. 170). Also in 
emerging economies difference in social status and concentration of main force (“power, economic wealth and information” 
(Rogers, 2003, p. 170)) in the hand of few individuals poses additional challenges with respect to adoption. In the fifth edition 
of the “Innovation Diffusion” book, Rogers discussed product development in the case of cellular phones in the subchapter 
entitled “Cellular Telephones and the Lifestyle Revolution” (Rogers, 2003, p. 302). At the end of the 1990s, the size and price 
of cellular phones decreased, and the need to be in touch with family and the closest people increased the rate of adoption. 
Smartphones became fashion and status symbols for consumers according to some author (Rogers, 2003). After 2003, 
technologies faced significant change, however, over the period, smartphones have already changed the lifestyle of consumers 
globally (Rogers, 2003). Later, different researchers applied the innovation diffusion theory for mobile phone/smartphone 
market (López-Nicolás et al., 2008; Roach, 2009). The perceived attribute of innovation as part of the innovation theory was 
the antecedent variable in the case of the smartphone market in Taiwan (Huang & Shih, 2017). Moreover, research conducted 
among respondents from AP, MENA, and Europe also showed that technological facilities have a positive outcome on the 
perception of innovativeness (Kim, 2016). This study is aimed to define whether there is a relationship between smartphone 
diffusion indicators and income level worldwide and in the case of developing countries, and measured the strength of the 
relationship in each case.  

2.3 Factors and variables influencing the smartphone market  

Income level is a categorical variable assigned by the World Bank each year (World Bank Database, 2018). Mainly it is used 
to compare the economic situation and poverty level in different counties (Fig. 1). Income level is measured by using per 
capita GNI in the World Bank’s Atlas method (World Bank, 2018). In the current paper, the income level was applied to 
express the economic strength of the country, the purchasing power of smartphones and the effect of income on diffusion. In 
the case of smartphone purchasing power, income level is an essential variable to assume the chance of the consumers to buy 
a better/expensive model of the device. In marketing literature, the income level is used as an independent variable. In different 
studies regarding smartphone purchase, income level is used on micro level (Karakaş & Öztürk, 2016; Shabrin et al., 2017), 
however, it was implemented on macro level in order to analyze the level of ICT/mobile phone diffusion in developing coun-
tries (Abdel-Wahab & El-Masry, 2011; James, 2012). 

 

Fig. 1. Country classification by income level in 2016 by applying QGIS version 3.4.3 1 
Source: Own editing based on income classification of the World Bank 

 
1 According to the result of Summary Independent-Samples T Test, country classification by income level from 2016 considered to be the same with the 
country classification according to the rounded arithmetic mean of 5 years (2013-2017) with 95% confidence level (t(374)=-4.329 p=0.00). 
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Mobile-cellular subscription is an indicator which aims to measure quantity and level of mobile phone diffusion on macroe-
conomic level (Abdel-Wahab & El-Masry, 2011; Aker & Mbiti, 2010; Donner & Jonathan, 2009). Basically, they applied to 
compare mobile phone penetration and diffusion. However, the market share of iOS and Android-based smartphones create 
a picture of the smartphone market, consumer preferences, and sales. In previous researches, authors support the idea that 
Android is more widespread as consumers are able to install and use more applications (Unno & Xu, 2013; Wang et al., 2017), 
yet different screen size and other features create some problems for application developers (Hsieh et al., 2017). Competition 
among smartphone operational systems (Tseng et al., 2014), choice of the poor consumers in developing countries 
(Karippacheril et al., 2013), the influence of OS to personality (Reid, 2018) was analyzed deeply. The mobile leapfrogging 
(James, 2016; Puspitasari & Ishii, 2016) created problems not only for developing countries but also in science. The main 
problem of the industry was that all analyses involved overall mobile phone market, not a specific product group and cases 
from different emerging countries were analyzed. In the last few years, the situation has changed significantly, and now it is 
easier to see changes and general trends of the smartphone market in the world. Scientists have shown the importance of the 
income in smartphone diffusion, and the digital divide at the microeconomic level. In the above-mentioned papers, 
assumptions were tested by applying questionnaire surveys and income was used in combination with demographic variables. 
Moreover, no any research about analyzing tendencies in the smartphone at the macroeconomic level was found. The aim of 
the study is to fill the gap by investigating the level of moderating effect of income on smartphone diffusion at the country 
level. Additionally, the above-mentioned works concentrated on mobile phone diffusion were analyzed using a time frame. 
However, in the current study, we focused especially on the dependence of smartphone diffusion on income level, and, for 
this purpose, arithmetic mean of 5 years (from 2013 to 2017) and separately for the data of 2016 were used as indicators. 
 

2. Methodology 

2.1 Research objectives and research questions 

Current study has confirmatory characteristics, linked with the huge impact of technology diffusion on income level. However, 
the strength of the relationship can be a matter of discussion. Regarding the below-mentioned notion, there are two main 
objectives of the research. First is to define whether there is a relationship between income and smartphone market indicators 
all over the world and in developing countries (according to the World Bank classification, higher-middle income, lower-
middle income, and low-income countries). Second is to measure the effect of income on smartphone diffusion in both cases. 
Based on the objectives, research questions are the following: 

 How important is the income level in smartphone diffusion all over the world and in developing countries? 
 Is there any difference between smartphone diffusion strength in the world and developing economies? 

2.2 Research design 

According to the aim of the research, statistical analyses were conducted in two stages. In the first stage, countries were 
divided into four groups using the Hierarchical Cluster Analysis (Ward’s method). Several variables representing the 
smartphone market (iOS market share, Android market share, mobile subscription) were used for classifying countries into 
groups. In the current case, mobile cellular phone subscription could be accepted as a quantity of sold devices per 100 inhab-
itants while Android and iOS market share as the representations of smartphone OS per 100 users. Ward’s method is a 
Hierarchical Clustering algorithm aimed to combine groups with few numbers of observations together which results in almost 
equal cluster membership (Cleff & Cleff, 2013, p. 442; Everitt et al., 2011, p. 83). Also, it is important to note that, this method 
of clustering is sensitive to outliers (Brian S. Everitt, 2005). The main reason for generating four groups by applying Ward’s 
method was to create almost equal clusters membership and making an easy comparison between income and smartphone 
market. Classification according to income level and smartphone market indicators were illustrated by using QGIS software 
version 3.4.3 (QGIS Development Team, 2018). 

 

Fig. 2. Research model 

Smartphone 
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Mobile phone 
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Chi-square test of independence is designed for defining the relationship between two categorical variables (Cunningham  et 
al., 2016; Gravetter & Wallnau, 2014). Two main assumptions for applying the test are large sample size and independence 
of variables (Cunningham et al., 2016). In the second stage, the results of the Hierarchical Cluster Analysis were applied as 
one of the variables in Chi-square analysis.  The first variable of Chi-square test was the income level classified by the World 
Bank. The World Bank splits countries into four income groups using GNI – high, upper-middle, lower-middle, and low each 
year. The second variable was the output of Ward’s method. As a result, the impact of income on the smartphone market and 
strength of relationship would be measured for finding the answers to the research question. 

2.3 Data collection 

The main aim of the paper was to define whether there was any relationship between income level measured by GNI and 
smartphone diffusion or not. Therefore, data were collected from different statistical sources (Table 1) and indicators were 
analyzed using the SPSS statistical data editor version 23.0 (IBM Corp., 2015). Countries (188 countries) listed in annual ITU 
reports were included in the research. Firstly, data from 2016 was analyzed. In this case, economic changes as macroeconomic 
fluctuations, the dependence of some countries on oil export/prices, currency devaluations and cyclic and/or seasonal fluctu-
ations, political instability, etc. might affect the results of the study. For achieving actual results with reducing external effects, 
data from 2013 to 2017 were collected and the arithmetic mean of 5 years calculated. All analyses were conducted in the same 
way and compared with results of 2016. The calculation of arithmetic mean made it possible to reduce the impact of external 
factors on the numbers/smartphone market indicators.  

Table 1  
Descriptive Statistics   

Variables N Missing Mean Std. Deviation Minimum Maximum Source 
Accessed and 
downloaded 

Mobile cellular subscription per 
100 inhabitants 2016 

186 2 107.00 39.50 10.21 240.80 ITU 8/1/2019 

Android market share 2016 187 1 71.55 11.39 37.72 94.47 Statista 8/1/2019 
iOS market share 2016 176 12 16.11 13.82 0.35 59.98 Statista 8/1/2019 

Income level 2016 188 0 2.72 1.05 1.00 4.00 
World 
Bank 

8/1/2019 

The arithmetic mean of Mobile cel-
lular subscription during 2013-
2017 (per 100 inhabitants) 

188 0 104.46 37.74 9.11 238.76 ITU 8/1/2019 

The arithmetic mean of  Android 
market share during 2013-2017 

188 0 61.47 11.60 33.00 90.35 Statista 8/1/2019 

The arithmetic mean of iOS market 
share during  
2013-2017 

188 0 17.11 14.56 0.88 64.80 Statista 8/1/2019 

Rounded arithmetic mean of in-
come level during 
2013-2017 

188 0 2.26 1.01 0.00 4.00 
World 
Bank 

8/1/2019 

Source: Own editing based on SPSS output 
 
3. Results and Discussion 
 
3.1 Hierarchical Cluster Analysis (Wards method) 
 
Nowadays cluster analysis is one of the most frequently used statistical tools in marketing. The main aim of cluster analysis 
is to group the observed elements and to see the difference between the level of the impact of different variables. Cluster 
analysis in the smartphone market is mainly used for summarizing results of a survey (Petrovčič et al., 2018; Sidorchuk et al., 
2018). Ward’s method (Squared Euclidian Distance) was chosen as a clustering method according to marketing literature as 
it creates approximately equal sized clusters. (Dolcinar, 2003). In the current study, several variables were used for creating 
clusters: mobile cellular subscription and iOS/Android market share. Mobile-cellular phone subscription is the common var-
iable as it expresses the level of mobile phone diffusion per 100 inhabitants (James, 2016). However, iOS and Android market 
share create a picture of purchased smartphones and provides some information related to the economic situation of the coun-
try (Baah & Naghavi, 2018; GSMA, 2017). Applying four groups in cluster analysis gives an opportunity to compare the 
results of cluster analysis with income level and define interconnection. In order to have more relevant outcomes, extreme 
high and low values should have been excluded from further research. However, it would cause a significant loss of infor-
mation. For this reason, data were not deleted from the analysis. It is important to mention that extreme cases are the poorest 
or the richest countries. 

According to the results of 2016, the first cluster represents data about 25 underdeveloped countries in extreme poverty con-
ditions which are far from technological development (Fig. 3). Mostly these are African and some Asian countries. The second 
cluster includes part of Europe, Northern and partially South America, Australia and several countries from Africa. It is im-
portant to mention that well-developed countries were listed in the cluster. The third cluster consists of Post-Soviet (well 
known as CIS) and quite a few European, also some African and South American states. Overall, it consists of 53 countries 
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worldwide. The second and the third cluster altogether mainly combines higher-middle and high-income group countries. 
Last, the fourth group is characterized by underdeveloped African, Asian and few South American countries.  

Results of cluster analysis according to the arithmetic mean of 5 years differ from the results of the same analysis from 2016. 
The first cluster contains mostly the developing countries with low, lower-middle and upper-middle income. Overall, 73 
countries were included in the first group and only Andorra represents high-income countries. However, high-income coun-
tries tend to dominate in the second cluster. These are mainly Western European countries complemented by several Northern 
American and Asian countries. Only one upper-middle income (Albania) and few lower-middle income countries were in-
volved in the cluster. The third group almost includes the same countries as it is illustrated in the results from 2016. 50 
countries were added into the cluster. The fourth cluster includes some European, South American and African countries. 

 

 

Fig. 3. The results of the cluster analysis according to smartphone market indicators 2016 
Source: own editing based on Hierarchical Cluster Analysis 

3.2 Chi-square test of independence 

Chi-square test of independence is designed for comparing and summarizing information related to different 
groups/categorical variables based on a comparison of the frequency distribution (Field, 2013). Hence, it is an irreplaceable 
tool in marketing as it defines that two variables are independent or there is a relationship between them (Everitt, 2005). In 
order to understand interdependencies in the smartphone market, the result of cluster analysis was compared with a key 
variable - income. So, the hypothesis stated as follows:   

H0: Worldwide, there is no relationship between income level and smartphone choice. 

H1: Worldwide, smartphone market depends on the income level of the country.  

H2: In developed countries, the smartphone market dependency on income level is higher.  

Generally, the significance level of alpha (the α) for social science is accepted as 0.05. The degree of freedom was 9 according 
to results of the Chi-square test (α = 0.05, df=9) in 2016. Following the results of 2016, it was evident that H0 was rejected. 
So, there was a relationship between income level and smartphone market variables ( χ2(9, n =187 ) = 81.824; p < 0.05) in the 
mentioned year. Based on the results, it can be concluded that there was a relationship between income level and smartphone 
market indicators. The results of Chi-square test was significant and only one cell had expected value less than 5 which is 
6.3%. According to the statistical literature, the result of the test is only valid if the expected count is under 25% (George & 
Mallery, 2016, p. 129), and results of the current study complied with the requirements. Generally, phi-coefficient is used for 
measuring correlation, yet in Chi-square test, it is calculated by two-dimensional data matrix proportion (Gravetter & Wallnau, 
2014, p. 532).  For the current study, it was impossible to apply it, as each variable had four categories. Moreover, Cramer’s 
V known as strength of the association is 0.382 which was also significant. The indicator usually varies between 0 and 1 
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which also usually explains in the same way as correlation. (Gravetter & Wallnau, 2014, p. 532). However, the results of the 
same analysis according to the arithmetic mean of 5 years showed only a slight variance from original (2016) results. H0 was 
rejected in the same way and there was overall connection between the income level of countries and smartphone indicators 
(χ2(12, n =188) = 71.274; p < 0.05). Strength of the relationship was moderate and no any cell had expected value less than 5. 
The result of Cramer’s V/strength of the association was lower than in 2016, and it is 0.355. It is considered as the moderate 
association between variables.  

In the second stage, developed or high-income countries were deleted from the analysis. The main aim was to compare the 
results and to observe clear tendencies in the smartphone market in emerging economies and prove/reject H2. Before con-
ducting the research, the strength of relationship expected to be high in the developing countries and it would prove confirm-
atory characteristics of the study. Main arguments supporting the notion were: social importance (Persaud & Azhar, 2012) 
and self-expressive/fashion value (Kımıloğlu et al., 2010; Reid, 2018) of the device, increasing penetration and subscription 
rates (James, 2016), and price sensitivity of consumers from developing countries (James, 2016). It might be logical; however, 
results did not meet expectations.  

Results of Chi-square test for 2016 also show significance (χ2(4, n =132) = 23.761; p < 0.05), however, numbers were lower 
in comparison with the first analysis. Cramer’s V was 0.3 which seems to be surprising. It means that the second hypothesis 
can be partly accepted, as smartphone diffusion does not strongly depend on the income level in developing countries in 2016. 
To verify the accuracy of the above-mentioned result, the same analysis run by using the arithmetic mean of 5 years. The 
result of analysis was significant (χ2(4, n =136) = 26.197; p < 0.05), however, strength of association was only 0.31. It 
strengthened the assumption that in the developing world, during the mentioned period smartphone diffusion depended on 
income at a weak level. Income did not seem to be the key indicator of smartphone diffusion in the developing world.  

If the strength of the relationship will be compared worldwide and in developing countries (worldwide/developing 0.382/0.3 
in 2016; 0.355/0.31 based on the arithmetic mean of 5 years), worldwide smartphone indicators have an association in a 
medium level. It means that worldwide and especially in developed countries smartphone purchase depended on income level. 
Statistically, stronger relationship in developed economies caused some increase in numbers worldwide. Additionally, in the 
countries considered as low and lower-middle income countries, there is untracked and/or informal money flow which was 
not taken into account by the World Bank or other international organizations (Sullivan, 2007). So, numbers which are in-
cluded in the analysis might not reflect the real situation and the results would be incompatible with current circumstances. 

Smartphone diffusion is weakly influenced by income in developing countries. The moderating effect of income during 2013-
2017 cannot be considered to be more than 30%. So, the impact of the other factors/attributes (Rogers, 2003) on smartphone 
purchase/adoption is considerably high. Also, demographic aspects (Lee et al., 2015) and education (Sung, 2016) may affect 
smartphone diffusion and widen the smartphone gap. Results prove innovation diffusion curve offered by Rodgers (2003) is 
compatible with the current situation in the smartphone market and even if poverty (according to income level) influenced 
(James, 2016) the smartphone market, the impact is significantly low. 

4. Conclusion 

Smartphones are portable devices which have plenty of functions to make life easy and comfortable. During the last decade 
competition in the smartphone market was strong, and it influenced not only the average price (IDC, 2017) but also quantity 
of produced handsets (GSMA, 2017). Average Android smartphone’s price gradually decreased since 2008 at least two times 
(IDC, 2017), and the penetration rate has increased year by year (Baah & Naghavi, 2018). So, for normal goods, demand had 
to be increased in the current situation. Logically, in the same economic conditions, according to the income elasticity of 
demand (the price decreases and income is the same) consumers were able to purchase two times more devices. However, in 
developing countries, the strength of the relationship between income and mobile phone subscription did not prove the above-
mentioned idea. Consequently, high-tech products such as smartphones cannot be considered as normal goods, influenced by 
Supply and Demand Law. 

Smartphone purchase all over the world depends on income at a moderate level. In the case of developing countries, although 
the association was expected to be stronger, it is weak. It means that income has a positive moderating effect on smartphone 
diffusion, however strength of the effect is not so significant. Developed countries caused stronger association worldwide 
which means that if the analysis would be conducted only for developed countries, there would be strong or at least moderate 
relationship between variables guaranteed. The results proved the difference in innovation diffusion speed as it was illustrated 
by Rogers (2003). The purchase of a smartphone is not highly dependent on income, it is a complex decision connected more 
with a lot of factors. 

5. Limitations and Further Research 

All data included in the research express the macroeconomic situation of the year 2016 and arithmetic mean of 5 years (from 
2013 to 2017). In the case of developing countries, we faced difficulties with the access to data. This is the main reason why 
data from 2018 could not be used. However, some variables are not included in the study, as data from a lot of countries were 
missing which would decrease sample size significantly. Lack of information about smartphone market creates additional 
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difficulties. For example, it was impossible to reach information about smartphone subscription all over the world, so mobile 
phone subscription was used together with the market share of iOS and Android.  

Nevertheless, not only income is a key indicator in terms of the smartphone market, handset purchase and use. There is a big 
potential in applying quantitative analysis techniques for measuring differences in purchase and usage behavior in terms of 
neighboring countries. The output of cluster analysis based on smartphone indicators shows the territorial/regional effect of 
neighboring countries on the market. It means that mostly the neighbor countries belong to the same groups. For current 
purposes, the territorial effect was used as a combination of the social, cultural, economic and technical influence of countries 
on each other. There are some exceptions like countries such as Afghanistan, Lao PDR, etc. with extremely low values which 
were not excluded from analysis as per the aim of the paper. It is planned to continue research by the involvement of general 
macro-economic indicators as factors influencing smartphone sales and to analyze the neighboring effect by tools such as 
territorial autocorrelation. 
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