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ABSTRACT 

Despite the increasing importance of the Internet, there is little work that addresses the 

degree to which the models and theories of Internet diffusion in developed countries 

can be applied to Internet diffusion in developing countries. This paper presents the first 

attempt to address this issue through theory driven modeling of Internet diffusion. 

Consistent with previous research, our findings suggest that economic development and 

technology infrastructure are musts for Internet diffusion. Interestingly, users’ cognition 

and government policies can accelerate Internet diffusion only after a certain level of 

human rights has been reached in a developing country. 

 

INTRODUCTION 

Originally built as a research network of the U.S. government, the rapid diffusion of the Internet is 

now a universal phenomenon. In fact, the number of Internet users doubled between 2005 and 2010 

and are fast approaching 2 billion worldwide (International Telecommunication Union, 2011). Much 

of the initial growth can be attributed to government funding that help Internet diffusion in 

educational institutions (Goodman et al., 1994). Now, the Internet has become part of everyday life 

for many people after its commercialization and rapid growth.  

Although the potential of the Internet to accelerate development and welfare seem important and its 

implications and benefits are considerable (e.g., Fukuyama, 1999, Hamel & Sampler, 1998), a closer 

look reveals a critical discrepancy of the global penetration and use of the Internet among various 

countries. Currently, 71% of the population in developed countries is online, compared to only 21% 

of those in developing countries (International Telecommunication Union, 2011). This is especially 

worrisome given that the population of developing countries account for more than 70% of the 

world’s population (ITU, 2006). In Africa, the reality is much worse, as only 9.6% of the population 

is online (International Telecommunication Union, 2011). This “digital divide,” the gap between 

technology haves and have-nots, also exists among developing countries due to the timing of the 

Internet’s introduction (e.g., Chile adopted Internet in 1992, Egypt in 1993, and Congo in 1996), and 
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the diversity in the number of current Internet users for each country (e.g. 420 million users in China, 

and 98,000 users in Gabon (InternetWorldStats, 2011).  

In developing countries with high GDP, the Internet may lead to improved economic productivity 

(Jussawalla & Lamberton, 1988), awareness of the world, and quality of life, reducing the gap 

between developing and developed countries. In contrast, comparatively poor countries with low 

GDP are still facing a variety of problems in connection to the Internet such as a lack of 

telecommunication infrastructure and extremely high access costs, making it difficult to catch up with 

the fast global growth of the Internet. Developing countries have been deregulating their 

telecommunications sectors, but perhaps not fast enough to stimulate Internet growth. As noted by 

Dutta & Roy (2003), developing countries need policies to promote the Internet like education, 

transportation, energy, and other services. A recent study in Kenya (Ochara, et al., 2008) found that 

although Internet penetration was making good progress in urban areas, rural areas lack the necessary 

infrastructure to support the Internet. These authors go onto discuss the critical role of the government 

in making sure the Internet is available to its citizens specifically with telecommunications policies 

that promote its growth.  

In a recent study by Huang & Chen (2010), cultural, economic, and educational factors were found as 

the primary causes of the global digital divide across various Internet diffusion stages. A large scale 

Internet diffusion study (Andrés, et al., 2010) found that the degree of competition in the provision of 

the Internet contributes positively to its diffusion. Without immediate and appropriate support to 

developing countries, the rapid diffusion of the Internet in developed countries may widen the 

multidimensional gap, separating them from other nations, and exacerbating already significant 

practical problems (Wilson, 1999). Although the Internet and other information and communication 

technologies are fundamental to the socio-economic development of developing countries, the reality 

is that these countries are not in a position to exploit fully the potential of such technologies (Mbarika 

et al., 2002). 

Consequently, it is essential to identify those factors that can help developing countries to overcome 

the digital divide. The goal of this research is to investigate a theoretical framework that can 

systematically identify the Internet diffusion process in order to help developing countries improve on 

those factors that are most likely to spur Internet diffusion. Therefore, our main research questions 

are:  

Can we develop a global Internet diffusion model that can fit well in both developing countries and 

developed countries? If not, what are the major factors that make the Internet diffusion in developing 

countries different from developed countries? As illustrated by Dutta & Roy (2003), models are 

useful because they provide insight into the mechanics of growth for a wide range of constituents. 

But, “simple models that assume contagion effects as the basis for Internet diffusion are inadequate, 

due to the inability to recognize the social system into which the Internet is now diffusing” 

(Goodman, et al., 1998, p. 106). We have attempted to address these inadequacies in our research.  

MODEL DEVELOPMENT 

The Internet diffusion literature builds on the diffusion of innovation work of Rogers (1995) where he 

defined the concepts of the innovation diffusion and its main characteristics regarding the channels of 

communication, time, and social systems. Rogers work has been used to predict and model 

technology diffusion in various industries, contexts, and organizations. This work has been the basis 

for other technology adoption studies in both developed and developing countries (for example, 

McCoy and Mbarika, 2005; McCoy, Everard, and Jones, 2005; Pal, Mbarika, Cobb-Payton, Datta, 

and McCoy, 2005), including small and medium sized enterprises (Van Akkeren and Cavaye, 1999; 
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Lawson, Alcock, and Cooper, 2002; Pease and Rowe, 2005) and focused on electronic commerce 

(Okoli, Mbarika, and McCoy, 2010), a longer-term economic benefit of Internet diffusion. Internet 

diffusion has been explored as an organizational adoption and diffusion study with respect to a 

specific type of innovation. Most of earlier studies focused on general Internet diffusion patterns to 

show the rapid increase in Internet usage. On the other hand, because this approach has some 

limitations in explaining the complex aspects of Internet diffusion processes, it has been augmented 

with a number of contextual analyses, highlighting the multi-faceted factors embedded in the Internet 

diffusion process.  

 

Internet Diffusion Pattern Modeling 

Research in this area has focused on descriptive models of the diffusion patterns in terms of either 

pre-specified distribution functions or descriptive statistics, providing insights into mechanical 

aspects of the diffusion processes. Early Internet diffusion models focused on predicting the number 

of user by fitting a curve on the available data, either specific network data (Gurbaxani, 1990) or 

global data (Rai et al., 1998).  

Later, researchers tried to model Internet diffusion in different countries (Dutta & Roy, 2003, Lin, 

2002). These studies showed that the Internet hosts are growing fast world wide, but are not 

uniformly distributed especially between developing and developed countries. They emphasized the 

importance of possible economic and social problems followed by the imbalanced development 

between countries (Petrazzini & Kibati, 1999).  

Contextual Analysis of Internet Diffusion Process 

Internet diffusion pattern studies provide ample information regarding the overall picture of Internet 

diffusion; however, they tend to offer a relatively simple view to explain the complex aspects of the 

Internet diffusion process. Limitations of the Internet diffusion pattern studies motivated researchers 

to consider a wider range of factors that could possibly influence the diffusion process. For this 

purpose, a number of multifaceted contextual analyses have been conducted that incorporated 

indicators that represent the ‘supply’ and/or ‘demand’ side of Internet diffusion (Lee et al., 2003). The 

supply side of Internet diffusion can be represented by indicators of economic development, 

technology infrastructures, and the role of the government as they correspond to the necessary 

conditions for Internet diffusion. The demand side of Internet diffusion can be represented by socio-

cultural factors, user’s perceptions, and user’s demand for the Internet. The demand side stands for an 

actual user’s interest in the Internet.  

The contextual factor analysis provides a better understanding of Internet diffusion in both developed 

and developing countries. These factors are specific to each country and should be included in any 

model that tries to understand the global diffusion of the Internet. Drawing mostly on the research for 

developed countries, we propose that Internet diffusion is determined by five prevailing factors: 

economic factors, technology infrastructure, socio-cultural factors, user cognition and needs for the 

Internet, and government policies and regulations. To test the aforementioned proposition, a series of 

testable hypotheses are developed based on each of these factors. 

Economic Factors 

Economic status (Hargittai, 1999, Kraemer et al., 1992) was most widely investigated in earlier 

studies since they were believed to be central to Internet diffusion and were relatively easy to 

measure. Kraemer (1992) found significant relationship between the diffusion of computing and 

economic development. The development and deployment of new technologies require large amounts 
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of capital, and the necessary resources such as government investment are more likely to be present in 

richer countries. More formally stated,  

 

H1: The wealthier a country the higher the Internet penetration. 

Technology Infrastructure 

The Internet must be readily available to expect its adoption. Thus, widespread diffusion of the 

Internet is associated with a country’s technology infrastructure (Beilock & Dimmitrova, 2003, 

Choudrie & Lee, 2002, Goodman et al., 1994, Lee et al., 2003). The number of existing phone lines 

and mobile phones (Mutula, 2002, Press, 1997, Zhao, 2002), broadband connections (Lee et al., 2003, 

Mutula, 2002), and bandwidth of the network (Goodman et al., 1994) are relevant infrastructures to 

access the Internet. Moreover, the lack of interregional infrastructures such as fiber optical backbones 

in developing countries make it difficult for them to communicate with their neighboring countries 

since the connections need to be routed through industrialized countries with higher costs (Petrazzini 

& Kibati, 1999). Therefore, we posit that: 

 

H2: The better the telecommunication infrastructure in a country the higher the Internet penetration.  

Socio-cultural Factors 

Socio-cultural factors represent the demand-side of Internet diffusion. Madon (2000) argues that the 

relationship between Internet diffusion and a country’s socio-economic development is interrelated. If 

a society encourages people to access and use new ideas and new ways of getting information form 

various sources they will be more likely to use the Internet (Beilock & Dimmitrova, 2003, Zhu and 

He, 2002). Other factors that describe the socio-cultural environment of a country were shown to be 

significant to Internet growth were education (Kiiski & Pohjola, 2002) and Human Development 

Index (HDI) (Press, 1997). Therefore:  

 

H3: The higher a country’s human development the higher the Internet penetration.  

User Cognition and Needs for the Internet 

An Internet user’s cognition and needs play an important role in the diffusion process. According to 

Zhu and He (2002), the diffusion process is affected by three cognitive factors: perceived 

characteristics of the Internet (e.g., relative advantage, compatibility, ease of use), perceived 

popularity of the Internet (e.g. the proportion of Internet users among relatives/friends/acquaintances), 

and perceived need for the Internet (e.g., need for news, personal information, entertainment). Use of 

the Internet empowers consumers by supplying almost zero search costs and perfect information 

about goods and services (Hamel &  

Sampler, 1998). This empowerment is associated with China’s recent rapid growth of the Internet 

mainly because of wide popularity of e-commerce and online banking (Zhao, 2002). In addition, the 

spread of online gaming and video/audio streaming (Lee et al., 2003) and the number of people 

engaged in information related occupations (Madon, 2000) influence the perceived popularity of the 

Internet. Thus, we expect that: 

 

H4: The higher the level of user’s cognition and needs of the Internet the higher the Internet 

penetration. 



Australasian Journal of Information Systems Volume 17 Number 2 2012 

9 

Government Policies and Regulations 

The role of the government and its policies were also recognized as critical factors in the evolution of 

the Internet (Kahn, 1994, Kraemer et al., 1992). For successful Internet usage in a nation, the 

government has to lead in building and maintaining national backbones (Goodman et al., 1994, Press, 

1997), balance the development between rural and urban areas (Mutula, 2002, Zhao, 2002), and 

support organizations such as schools to access the Internet (Goodman et al., 1994, Press, 1997). 

Government has the ability to accelerate the interested parties to participate in developing the 

infrastructure of the Internet in a fair and equitable way (Kahn, 1994). Cost and pricing of the Internet 

services (Dutta & Roy, 2003, Kiiski & Pohjola, 2002), connection speed (Zhao, 2002), as well as the 

degree of competition of the Internet Service Providers (ISPs) have been documented as serious 

obstacles to the rapid diffusion of the Internet (Petrazzini & Kibati, 1999). Generally, in low-income 

countries, monopoly conditions are still the prevailing type of telecommunication industries 

(Petrazzini & Kibati, 1999). Hence, the lack of competitiveness is perhaps the biggest single factor 

responsible for the high costs to access the Internet. Lee (2003) observed that aggressive strategies 

and promotions between ISPs under competitive market structures promoted quicker Internet 

adoption in South Korea. The differences in the business environments and market characteristics 

between various countries are mainly decided by the government’s relevant regulations (Petrazzini & 

Kibati, 1999), creating great disparity in Internet diffusion between countries. Thus: 

 

H5: Higher levels of government support lead to higher levels of Internet penetration. 

DATA AND VARIABLES 

To test the above hypotheses, a total of 182 countries were studied. These countries were separated 

into three categories for comparison purposes. First, 52 developed countries were selected based on 

the list made by the UN (United Nations, 2004). A set of 130 developing countries were further 

divided into two categories using a median split of GDP. There were 65 (Group I) countries with 

GDP per capita higher than $1,201.5 and 65 (Group II) countries with GDP per capita lower than 

$1,201.5. The data were collected from the Worldbank, UN, Freedom House, and ITU. Appendix A 

provides details about the selected variables and data sources. This separation allowed us to control 

for economic differences between countries and explore in more detail the role of non-economic 

factors in global Internet diffusion.  

Outcome variables 

To measure the level of Internet diffusion for each country, the number of individual computers 

connected to the Internet per 10,000 inhabitants in 2003 was used. The reason why this variable was 

used in the model is that the number of hosts (i.e., the number of PCs that are connected to the 

Internet) is normalized by dividing it with each country’s population to reduce the exogenous effects 

of population size.  

Explanatory variables 

As mentioned earlier, we considered five explanatory factors of the Internet diffusion: economic 

factors, technology infrastructure, socio-cultural factors, user cognition and needs for the Internet, and 

government policies and regulations. Each factor was operationalized using proxy variables. The 

mapping of these variables is shown in Table 1, and details about the data source and year of 

measurement is given in Appendix A.  
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Explanatory Factors Variables in Study 

Economic Factors GDP per Capita (GDP) 

Technology Infrastructure Telecom Density (TD) 

Socio-Cultural Factors 
Freedom House Index (FHI) 

School Enrollment Ratio (SER) 

User Cognition and Needs for the Internet 

Literacy Ratio (LR) 

PCs (PC) 

TV Sets (TV) 

Government Policies and Regulations 

Foreign Direct Investment (FDI) 

Public Expenditure on Education (PEE) 

Access Price (AP) 

Table 1: Mapping of Explanatory Factors and Variables 

Following the work of other researchers (e.g., Beilock & Dimmitrova 2003; Lucas & Sylla 2003), 

GDP per capita was used to measure the economic wealth of the country. Teledensity was used as a 

proxy for technological infrastructure (Beilock & Dimmitrova, 2003, Lucas & Sylla, 2003, Mutula, 

2002, Press, 1997, Zhao, 2002) and was calculated by summing up the number of main telephone 

subscribers and cellular phone subscribers as they represent modes of connecting to Internet. The 

important socio-cultural factors relevant to the Internet diffusion are educational environment (Kiiski 

et al., 2002) and the Freedom House Index (FHI). The educational environment was coded as a 

combined gross enrollment ratio for primary, secondary, and tertiary schools. FHI represents a broad 

range of political and personal freedoms enjoyed in reality, not in declared documents and policies 

(Beilock & Dimmitrova, 2003). An Internet user’s cognition and needs for the Internet is assumed to 

be related with a person’s eagerness to get the latest technology or tendency to get information from a 

communication media. Therefore, we used the number of TV sets in use per 1,000 people, and 

number of PCs (Zhao, 2002) in use per 1,000 people as a proxy for this variable. It is important to 

note that the number of PCs is different from number of hosts (i.e., an outcome variable) because PCs 

are not necessarily connected to the Internet. Moreover, literacy ratio, defined as the percentage of 

population aged of 15 years and over who can both read and write with understanding (UNESCO, 

2004), was used as an additional proxy as without being literate one would not attempt to search for 

information on the Internet. It is important to define the difference between literacy ratio and school 

enrollment ratio. The school enrollment ratio takes into account only the school-age population. 

Therefore, in any country, there might be a significant proportion of adults that are not literate. This is 

especially true in developing countries where the literacy ratio is low. Finally, we used foreign direct 

investment (Zhao, 2002), public expenditure on education (Lee et al., 2003) as % of GDP, and access 

price as the sum of charges from ISPs and telephone usage (Aladwani, 2003, Petrazzini & Kibati, 

1999, Zhao, 2002) to measure the government’s efforts to expedite the Internet diffusion, assuming 

that the lower access price will result in a more competitive market structure.  

Regression Model 

Regression models were developed and each hypothesis was tested separately for the three groups of 

countries (developed, developing Group I, and developing Group II). A series of five regression 

models were tested (for each group of countries) and the results are shown in Table 2.  

Model 1: ln (number of Internet hosts) = 0 + 1 ln (GDP) 

Model 2: ln (number of Internet hosts) = 0 + 1 ln (TD) 

Model 3: ln (number of Internet hosts) = 0 + 1  (FHI) + 2
(SER) 
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Model 4: ln (number of Internet hosts) = 0 + 1  (LR) + 2
ln (PC) + 3 ln (TV) 

Model 5: ln (number of Internet hosts) = 0 + 1 ln (FDI) + 2
 (PEE) + 3 ln (AP) 

 

Table 2 shows the results. Within each group, no correlation exceeded the prescribed limit of 0.9 and 

none of the VIF factors exceeded the limit of 10 that would indicate serious multicollinearity 

(Hidebrant & Ott, 1995). 

 

Model 

(Adjusted R 

square) 

 Model 1 

(D: .740) 

(GI: .168) 

(GII: .137) 

Model 2 

(D: .748) 

(GI: .268) 

(GII: .216) 

Model 3 

(D:. 706) 

(GI:.172) 

(GII: .224) 

Model 4 

(D: .690) 

(GI: .542) 

(GII: .186) 

Model 5 

(D: .568) 

(GI: .524) 

(GII: .058) 

GDP Capita 

D .863(.000)**     

GI .427(.001)**     

GII .387(.001)**     

Telecom 

Density 

D  .867(.000)**    

GI  .530(.000)**    

GII  .478(.000)**    

Freedom  

House Index 

D   -.67(.000)**   

GI 
  

-372 

(.004)** 
  

GII   -.33(.007)**   

School 

Enrollment 

Ratio 

D   .625(.000)**   

GI   -.206(.100)   

GII   .308(.013)*   

Literacy Ratio 

D    -.024(.813)  

GI    .308(.034)*  

GII    .049(.779)  

PCs 

 

D    .855(.000)**  

GI    .461(.003)**  

GII    .447(.028)*  

TV Sets 

D    -.045(.964)  

GI    .138(.294)  

GII    .015(.926)  

Foreign Direct 

Investment 

D     .426(.001)** 

GI     .645(.000)** 

GII     .017(.917) 

Expenditure on 

Education 

D     .465(000)** 

GI     -.57(.001)** 

GII     .016(.921) 

Access Price 

D     -.136(.235) 

GI     -.284(.067) 

GII     -.365(.036)* 

* : significant at .05, **: significant at .01 level 

D stands for the developed countries, GI for Group I of the developing countries, GII for Group II of the 

developing countries 

Table 2: Regression results for the Internet diffusion model  
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RESULTS  

The goal of this paper was to investigate the degree to which models and theories of Internet diffusion 

in developed countries can be applied to developing countries. A diffusion model was represented by 

five hypotheses. The hypotheses were tested separately for three groups of countries, namely, 

developed countries, and developing countries Group I and Group II. The analysis of VIFs showed no 

problem with multicollinearity (VIF <2 for each variable in each regression) and the residuals 

followed the normal distribution. 

 

 
Developed Countries 

Developing Countries 

Group I 

Developing Countries 

Group II 

H1 Supported Supported Supported 

H2 Supported Supported Supported 

H3 Supported 

School Enrollment Ratio 

Freedom House Index 

Supported 

Freedom House Index 

 

Supported 

School Enrollment Ratio 

Freedom House Index 

H4 Supported 

PCs 

Supported 

PCs  

Literacy Ratio 

Supported 

PCs 

 

H5 Supported 

Foreign Direct Investment 

Expenditure on Education 

Supported 

Foreign Direct Investment 

Access Price 

Supported 

Access Price 

Table 3: Regression results for the Internet diffusion model 

Every hypothesis was supported, although not every variable used in the regressions was significant. 

Also, the fit represented by R
2

adj of the overall model for different groups of countries was not at the 

same level. One surprising result was that for Developing Countries Group I, the Expenditure on 

Education had a negative effect on Internet diffusion (see Table 3 for details). The detailed discussion 

of these findings is in the next section. 

DISCUSSION 

To get a better feel for what the regression analyses tell us, a radar graph was used. A radar graph 

allows us to plot several properties simultaneously (Figure 1). In our case, five different factors were 

hypothesized to influence the Internet diffusion and each factor is represented by an axis on the graph. 

The degree to which a factor affects the Internet diffusion is represented by adjusted R squared and a 

point on each of the axis is assigned to this value. Small values of adjusted R squared are near the 

center of the radar graph and large values are near the outer circumference. These points are then 

connected and color coded for different countries.  

As the radar graph indicates, the five factors identified in our research are good predictors of Internet 

diffusion for developed countries. This is, however, not the case for developing countries. The most 

important predictors for Group I (GDP greater than $1200) are government policies and regulations 

and user cognitions and needs for the Internet. Internet diffusion for developing countries Group II 

cannot be satisfactorily explained by the factors investigated in this study. 

While economic factors (H1), represented by GDP per capita, significantly affect Internet diffusion, 

the strength of this relationship is approximately six times stronger (R
2
adj = 0.74) for developed 

countries than for developing countries (0.17 and 0.14 for Group I and Group II, respectively). 
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Although GDP is most widely applied to explain the Internet diffusion (Hargittai, 1999, Kraemer et 

al., 1992) our results imply that economic factors alone do not explain Internet diffusion in 

developing countries and other factors need to be considered. 

The next factor investigated was technology infrastructure (H2), which is represented by teledensity. 

While teledensity significantly affects Internet diffusion in developed countries (R
2
adj = .75), it is three 

times less effective for developing countries (R
2
adj was 0.27 and 0.22). In addition, the importance of 

economic factors and technology infrastructure are almost equally important for developed countries, 

the technology infrastructure is almost twice as important as economic factors for developing 

countries.  

0.69

0.568

0.748

0.74

0.706

0.524

0.268

0.168

0.542

0.172

0.224

0.186

0.058 0.216

0.137

Economic Factors

Technology Infrastructure

Socio-Cultural Factors
User Cognition & 

Needs for the Internet

Government Policies & 
Regulations

Developed

Group I

Group II

 

Figure 1. Model Fit Comparison Radar Graph (R
2
adj) 

Socio-cultural factors (H3) were represented by the Freedom House Index (FHI) and school 

enrollment ratio. FHI, the level of civil liberties in a country, is a significant predictor of Internet 

diffusion in all three groups of countries as this index represents the degree to which people within a 

society are able to access and use new ideas including search for information from various sources 

(Beilock & Dimmitrova, 2003). Our results do not support Kiiski et al. (2002) argument that 

education becomes important only for developing countries. To the contrary, school enrollment ratio 

was a significant predictor for developed countries (p-value = 0.000) and Group II developing 

countries (p-value = 0.013) but not for Group I countries (p-value = 0.100). Also, when looking at the 

overall fit, socio-cultural factors in developed countries (R
2
adj = 0.71) were three to four times as 

important as they are in developing countries (R
2
adj was 0.17 and 0.22). One possible explanation for 

this result may stem from the education itself offered in these two types of countries, developed and 

developing. While in developing countries the role of education is to make students literate, in 

developed countries a new type of literacy is introduced such as computer literacy (Gibbs et al., 

2003). Moreover, the average FHI for developing countries is much higher (3.4 and 4.2) than for 

developed countries (2.3) leading to less freedom in trying out innovations. Note that FHI is measured 

on a scale of 1 to 7, where 1 represents most free and 7 least free countries.  
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User cognition and needs for the Internet (H4) was modeled via literacy ratio, number of PCs, and 

number of TV sets. Number of TV sets did not predict the diffusion of Internet neither for developed 

nor for developing countries. As hypothesized, the number of PCs strongly predicted the Internet 

diffusion in both developed (p-value = 0.000) and developing countries (p-value was 0.003 and 

0.028), however, in developed countries the number of PCs was twice as important in predicting 

Internet diffusion as in developing countries. Moreover, the literacy ratio was significant for Group I 

that represents the wealthier countries (p-value = 0.03). While in developed countries the 

infrastructure for the Internet already exists and therefore most of the population that owns a PC is 

connected to the Internet; in developing countries, owning a PC does not necessarily mean that one 

can also connect to the Internet. This argument can also be supported by the significant difference in 

R
2
adj between Group I (0.54) and Group II (0.19). 

The last factor investigated is government policies and regulations (H5). It was represented by foreign 

direct investment, public expenditures on education, and Internet access price. Access price had a 

very weak effect on Group II even though it’s the only significant predictor of Internet diffusion for 

this group of countries (R
2

adj = 0.06). Group I was affected by access price; however, the other two 

factors play a more important role in Internet diffusion. Overall, it seems that other items within this 

factor decrease the importance of access price. Public expenditure on education as percent of GDP 

and foreign direct investment were both significant for developed countries (R
2
adj =0.57) and 

developing countries Group I (R
2
adj =0.52) but not for Group II. Foreign investment, most of the time, 

comes from multinational corporation that decide to open subsidiaries. The Internet represents an 

effective way in the management of such a network of organizations located in different countries 

(Icasati-Johanson & Fleck, 2003). This indicates that the presence of foreign investment can lead to 

Internet diffusion.  

Interestingly, foreign investment was not significant for developing countries Group II. Further 

analysis showed that the average foreign investment for Group II (1,092 M $) was the smallest out of 

the three groups; Group I (1,612 M $) and developed countries (9,915 M $). Clearly, developed 

countries have stable economies and it is attractive to invest in these countries (Robison & Crenshaw, 

2002, Zhao, 2002). The difference between Group I and Group II does not seem to be significant 

when looking at the average value. However, the distribution of foreign investment shows that 60% 

of all foreign investments for Group II is less then 100 M$; while for Group I 60% of foreign 

investments is greater than 100 M$. Therefore, for foreign investments to have a significant effect on 

Internet diffusion, the majority of investments have to be above a threshold value. What that exact 

threshold value is should be a focus of future research.  

Expenditure on education has a strong positive effect (β = 0.47; p-value = 0.000) on developed 

countries, a strong negative effect (β = - 0.57; p-value = 0.001) for Group I, and no effect on Group II 

(p-value = 0.91). As discussed previously, developed countries focus not only on literacy but also 

computer literacy that supports Internet usage. This is however not the case for less developing 

countries (Group II) that focus mainly on literacy of their citizens. The counter intuitive effect of 

expenditure on education in Group I can be explained by the importance of access price. The monthly 

average cost of access price within Group I was $25. This amount is only slightly lower that the 

access price for developed countries ($26). Given the difference in GDP between developed countries 

and Group I, access price of $25 represents a large investment for people in these countries. However, 

the more the government spends on education the better the Internet access at schools. We have to 

keep in mind that Internet access at schools is free for a user. People in developing countries Group I 

would then rather choose to go with the free Internet access available at their work or school rather 

than paying the high access cost in their homes. Therefore, expenditure on education in these 

countries leads to a decrease in the number of hosts overall and creates an illusion of a negative effect.  
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In conclusion, there is a significant difference between the model fit for developed and developing 

countries that suggests that a broader spectrum of factors need to be taken into consideration when 

trying to understand and support the expansion of the Internet in developing countries.  

 

IMPLICATIONS AND FUTURE RESEARCH 

The results of this study have several interesting implications for both researchers and practitioners 

focused on Internet diffusion in developing countries. There seems to be a clear difference in Group I 

and Group II. The leading factors for Internet diffusion in Group I are user cognition and need for 

Internet, government policies and regulations, and technology infrastructure. In Group II, the leading 

factors are technology infrastructure and socio-cultural factors. The importance of technology 

infrastructure is not surprising and it was suggested by several researchers in previous studies. The 

importance of socio-cultural environment for Group II suggests that Internet diffusion is suppressed 

because these countries struggle with basic human rights (e.g., high FHI values and low school 

enrollment ratio). Once a country reaches a certain level of human rights and economic development 

(GDP greater than $1200), as those in Group I developing countries, user cognitions and government 

policies become important. The most interesting finding in Group I relates to foreign direct 

investment. In order to spur Internet diffusion the amount of foreign direct investment has to reach a 

certain threshold value. The actual number should be the focus of future research. 
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Figure 2. Model Fit Comparison Radar Graph (R
2
adj) 

As discussed above, socio-cultural factors are an important differentiator because it can provide us 

with a better understanding of the state of the Internet diffusion process. In general, culture is related 

to a geographic region and therefore, categorizing the same developing countries based on their 

location seemed like a natural next step. Therefore, we reorganized the developing countries into 

three groups and used the same diffusion model as before. The results are shown on Figure 2. 

Different patterns of Internet diffusion are observed for different geographic regions. This supports 
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the argument that socio-cultural factors should not be omitted when studying Internet diffusion in 

developing countries.  

From a methodological perspective, this research is subject to the anticipated limitations of modeling 

research. This research employs a cross-sectional methodology at the country level and this does not 

allow us to account for longitudinal effects of the factors investigated. Furthermore, the digital divide 

can be observed not only at the country level but also at a regional level within each country. Our 

level of analysis does not allow us to control for this type of granularity and we refer the reader to the 

work of Wolcott et al. (2001) who investigated digital divide at a more granular level. While we 

attempted to include all of the most appropriate variables there is a possibility that we failed to 

include some important variables. Because our model is theory driven and we checked a variety of 

possible data sources, the likelihood of omitting essential variables was reduced. One of the variables 

that would be a good indicator of culture is Hofstede’s cultural dimensions (Hofstede, 2003). Since 

only 68 countries are surveyed on Hofstede’s cultural dimensions and we focused on 181 countries, 

these variables could not be included in our analysis.  

Another important variable that we were unable to track specifically is mobile phones. At the end of 

2010, the developing world had 73% of the total worldwide mobile subscriptions (International 

Telecommunication Union, 2011). In recent years, smart phones have become an increasingly popular 

medium of accessing the Internet. A recent study on mobile Internet diffusion (Akiyoshi & Ono, 

2008) argues that lower startup costs and accessibility of mobile phones relative to personal 

computers could be an alternative for users in overcoming unequal access to ICTs. Making the mobile 

Internet easy to use, compatible with users' lifestyles (Yong & Hongxiu, 2010), and secure (Goodman 

& Harris, 2010) will promote the use of technology. A recent paper focused on the cross-country 

diffusion of personal computers and the Internet found that the diffusion of one is complimented by 

the diffusion of the other (Dewan, Ganley, and Kraemer, 2010). Interestingly, these authors found that 

the impact of personal computers on Internet diffusion was substantially stronger in developing 

countries compared to developed ones. These authors argue that their results suggest that these 

codiffusive effects are a significant driver of the narrowing of the digital divide. Looking towards 

mobile phones and their explosive growth in developing countries, one could argue that the use of 

mobile smart phones could help narrow the digital divide, as well. Future research should look at this.  

CONCLUSION 

The above findings suggest that the factors affecting the Internet diffusion in developed countries do 

not provide a good fit for modeling Internet diffusion in developing countries. This result implies that 

Internet diffusion is a complex social phenomenon and more specific qualitative factors in developing 

countries which were not captured in the current model may exist. Therefore, regarding future 

research on this topic, an important next question includes how to develop a new Internet diffusion 

model for developing countries that can explain more than the existing model.  

As a first step, other factors that could influence Internet diffusion in developing countries need to be 

identified. For this purpose, more qualitative information about each nation based on specific case 

studies are needed to unveil reasons for differences between developing and developed countries. At 

that point, we may be able to define more appropriate indicators for a diffusion model for developing 

countries that can more fully explain the Internet diffusion phenomenon. 
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APPENDIX  

Details about the source of the data set 

List of countries 

Developing  Countries: Group I 

(64) 

Developing Countries: Group II 

(65) 

Developed Countries (52) 

Angola, Bangladesh, Benin, 

Bhutan, Bolivia, Burkina Faso, 

Burundi, Cote d'Ivoire, 

Cambodia, Cameroon, Central 

African, Chad, Comoros, 

Congo, D.R. Congo, Djibouti, 

Ecuador, Eritrea, Ethiopia, 

Gambia, Ghana, Guinea, 

Guinea-Bissau, Guyana, Haiti, 

Honduras, India, Indonesia, 

Kenya, Lao P.D.R., Lesotho, 

Madagascar, Malawi, Mali, 

Mauritania, Mongolia, 

Mozambique, Myanmar, Nepal, 

Nicaragua, Niger, Nigeria, 

Pakistan, Palestine, Papua New 

Guine, Paraguay, Philippines, 

Rwanda, S. Tom & Princ, 

Senegal, Sierra Leone, Solomon 

Islands, Sri Lanka, Sudan, 

Swaziland, Tanzania, Togo, 

Uganda, Vanuatu, Viet Nam, 

Yemen, Zambia, Zimbabwe 

Algeria, Antigua & Barbu, 

Argentina, Bahamas, Bahrain, 

Barbados, Belize, Botswana, 

Brazil, Brunei Darussalam, 

Cape Verde, Chile, Colombia, 

Costa Rica, Cuba, Cyprus, 

Dominica, Dominican Rep., 

Egypt, El Salvador, Equatorial 

Guin, Fiji, French Polynesia, 

Gabon, Grenada, Guatemala, 

Iran (I.R.), Jamaica, Jordan, 

Korea (Rep.), Kuwait, 

Lebanon, Libya, Macao, China, 

Malaysia, Maldives, Marshall 

Island, Mauritius, Mexico, 

Morocco, Namibia, New 

Caledonia, Oman, Panama, 

Peru, Samoa, Saudi Arabia, 

Seychelles, Singapore, St. Kitts 

and N, St. Lucia, St. Vincent, 

Suriname, Syria, Taiwan, 

China, TFYR Macedonia, 

Thailand, Tonga, Trinidad & 

Toba, Tunisia, Turkey, United 

Arab Emi, Uruguay, Venezuela 

Albania, Armenia, Australia, 

Austria, Azerbaijan, Belarus, 

Belgium, Bosnia, Bulgaria, 

Canada, Croatia, Czech, 

Republic, Denmark, Estonia, 

Finland, France, Georgia, 

Germany, Greece, Hungary, 

Iceland, Ireland, Israel, Italy, 

Japan, Kazakhstan, Kyrgyzstan, 

Latvia, Lithuania, Luxembourg, 

Malta, Moldova, Netherlands, 

New Zealand, Norway, Poland, 

Portugal, Romania, Russia, 

Serbia and Montenegro, Slovak 

Republic, Slovenia, South 

Africa, Spain, Sweden, 

Switzerland, Tajikistan, 

Turkmenistan, Ukraine, United 

Kingdom, United States, 

Uzbekistan 
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Definition of variables and data sources 

Variable Definition Measurement Year Source 

Internet Hosts 

Individual 

computers 

connected to the 

Internet 

Per 10,000 people 2003 

ITU (Internet host data: 

Network Wizards, 

RIPE). 

GDP 
Gross domestic 

product 
Per capita 2002 Worldbank (2004) 

Telecom 

Density 

Sum of main 

telephone 

subscribers and 

cellular phone 

subscribers 

Per 100 people 
2002-

2003 

ITU World 

Telecommunications 

Indicators Database 

(2003) 

Freedom 

House Index 

Civil liberties on a 

scale of 1 to 7. 1 

represents the most 

free and 7 

represents the least 

free. 

Scale (1-7) 2004 

Freedom House (2004) 

(Freedom in The World 

2003-2004: The 

Democracy Gap) 

Enrollment 

Ratio 

Combined gross 

enrollment ratio for 

primary, secondary 

and tertiary schools 

Ratio 

2001-02 

School 

year 

UNDP Human 

Development Report 

(2003) 

Literacy Ratio 

Percentage of the 

population aged 15 

years and over who 

can both read and 

write. 

Ratio 2004 

UNESCO, Institute for 

Statistics, Literacy and 

Non Formal Education 

Sector (2004) 

PCs 

Self-contained 

computers designed 

to be used by a 

single individual 

Per 1,000 people 2002 
ITU World 

Telecommunications 

Indicators Database 

(2003) 
TV Sets 

Television sets in 

use 
Per 1,000 people 2002 

Foreign Direct 

Investment 

Net inflows of 

foreign investment 

to acquire a lasting 

management 

interest.  

current US dollar 2004 Worldbank (2004) 

Expenditure on 

Education 

Public expenditure 

on Education 
% of GDP /100 2002 

UNESCO Institute for 

Statistics estimates 

Access Price 

Sum of ISP and 

telephone usage 

charges 

Per 20 hours 2003 

ITU World 

Telecommunication 

Development Report 

(2003) 
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Scattered diagram Comparison 

Developing  Countries: 

Group I 

Developing Countries: Group 

II 

Developed Countries 

7.00 8.00 9.00 10.00

LN_GDP

-6.00

-4.00

-2.00

0.00

2.00

4.00

6.00

8.00
L

N
_

H
o

s
ts

 
4.00 4.50 5.00 5.50 6.00 6.50 7.00

LN_GDP

-4.00

-2.00

0.00

2.00

4.00

L
N

_
H

o
s

ts

 
5.00 6.00 7.00 8.00 9.00 10.00 11.00

LN_GDP

-2.50

0.00

2.50

5.00

7.50

10.00

L
N

_
H

o
s

ts

 

2.00 3.00 4.00 5.00

LN_Tel

-6.00

-4.00

-2.00

0.00

2.00

4.00

6.00

8.00

L
N

_
H

o
s

ts

 
-2.00 -1.00 0.00 1.00 2.00 3.00 4.00

LN_Tel

-4.00

-2.00

0.00

2.00

4.00

L
N

_
H

o
s

ts

 
1.00 2.00 3.00 4.00 5.00

LN_Tel

-2.50

0.00

2.50

5.00

7.50

10.00

L
N

_
H

o
s

ts

 

-2.00 0.00 2.00 4.00 6.00

LN_PCs

-6.00

-4.00

-2.00

0.00

2.00

4.00

6.00

8.00

L
N

_
H

o
s

ts

 
-3.00 -2.00 -1.00 0.00 1.00 2.00 3.00

LN_PCs

-4.00

-2.00

0.00

2.00

L
N

_
H

o
s

ts

 
0.00 1.00 2.00 3.00 4.00 5.00

LN_PCs

-5.00

-2.50

0.00

2.50

5.00

7.50

10.00

L
N

_
H

o
s

ts

 
 



Australasian Journal of Information Systems Volume 17 Number 2 2012 

23 

Table 5: Regression results for the Internet diffusion model (Region based) 

 

Model 

(Adjusted R 

square) 

 Model 1 

(AS: .478) 

(AF: .099) 

(AM: .086) 

Model 2 

(AS: .479) 

(AF: .330) 

(AM: .051) 

Model 3 

(AS: .304) 

(AF: .227) 

(AM: .136) 

Model 4 

(AS: .454) 

(AF: .399) 

(AM: .541) 

Model 5 

(AS: .306) 

(AF: .225) 

(AM: .153) 

GDP Capita 

AS .703[.000]**     

AF .344[.017]*     

AM .329[.033]*     

Telecom 

Density 

AS  .703[.000]**     

AF  .586[.000]**    

AM  .273[.080]    

Freedom 

House Index 

AS   -.097[.558]    

AF   -

.372[.006]** 

  

AM   -.168[.292]   

School 

Enrollment 

Ratio 

AS   .557[.002]**    

AF   .336[.013]*   

AM   .367[.026]*   

Literacy 

Ratio 

AS    -.133[.501]   

AF    -.011[.946]  

AM    -.351[.208]  

PCs 

 

AS    .841[.001]**  

AF    .746[.002]**  

AM    .469[.020]*  

TV Sets 

AS    -.066[.740]  

AF    -.105[.571]  

AM    .759[.006]**  

Foreign 

Direct 

Investment 

AS     .401[.108] 

AF     -.099[.553] 

AM     .423[.111] 

Expenditure 

on Education 

AS     -.174[410] 

AF     -.017[.926] 

AM     .071[.762] 

Access Price 

AS     -.351[.160] 

AF     -

.557[.004]** 

AM     -.806[.434] 

* : significant at .05, **: significant at .01 level 

AS stands for the Asian countries (37), AF for the African countries (50), and AM for the 

Caribbean Islands, Oceania, and American countries (43).  

 

 


