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Abstract. The high penetration of mobile devices implies that we are closing up 
to the vision of ubiquitous media environments. This paper reports from a broad 
survey about barriers, use patterns, and motivations for using mobile media 
services. The aim is to contribute to the understanding of mobile service 
adoption process by studying users in different phases of the adoption process. 
The findings imply that mobile services are still not adopted and ubiquitously 
ingrained in use patterns. There is still a long way to go.  
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1   Introduction 

The visions of ubiquitous information environments encompass anytime, anywhere 
access to mobile services in mass-scale through a multitude of devices [1; 2; 3] The 
penetration of mobile devices such as mobile phones in everyday use was in 2006 as 
high as 110% in both Italy and Sweden [4]. During recent years, new and improved 
technology such as high-speed wireless broadband, hotspots and, high capacity 
mobile devices has brought us closer to the vision. Given this development, hopes for 
a new arena for media services have grown among service providers.  

However, in spite of the high penetration and technological maturity the adoption 
of mobile services have not reached the levels hoped for [5; 6]. A growing body of 
research into adoption of mobile service has sough to understand the reasons for the 
slow adoption rate of mobile services [7; 8; 9; 10; 11]. Among the explanations of this 
phenomena are usability factors, technological factors and factors related to the 
business models. However, these explanations are not enough if we want to 
understand more about the process of adopting mobile services in ubiquitous 
information environments. Adoption process is in literature described as the relative 
speed by which an innovation is adopted by members of a social system [12]. To 
understand the process of mobile service adoption in ubiquitous information 
environments we need to uncover the influencing factors and barriers of adoption in 
relation to adoption level of anytime anywhere use of services.  

In this article we aim at contributing to the understanding of mobile service 
adoption process by studying users in different phases of the adoption process. The 
aim is to identify use patterns in time and space, motivating factors as well as to 
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identify barriers that influence the adoption. The intention is to give a reality snap-
shot from April 2006 to provide an idea of how close to the vision of a ubiquitous 
information environment we are. With this in mind, we have conducted a broad 
survey among users of mobile media services offered by media organizations, i.e. a 
ubiquitous media environment [13]. This context is very suitable since media services 
are easily accessed through for example portals, there is a fairly large range of 
services. Further, it meets an everyday need and thereby has a wide potential audience 
compared to services satisfying specific user needs. 

2   Related Theory 

Commonly, studies on how mobile services are taken into use and ingrained in 
peoples everyday use have applied frameworks based on diffusion and innovation 
theory [12], theory of technology acceptance [14; 15], and the unified theory of 
acceptance and use of technology [15].  

The theory of diffusion and adoption by Rogers [12] describe communication 
processes and features of users and technological innovations to explain the process 
of how innovations are taken in use and spread. In this body of theory, users are 
categorized on the basis of how inclined they are to adopt new innovations. These 
groups are innovators, early adopters, early majority, late majority, and laggards. 
Innovators are the first to adopt a new innovation followed by the others. An 
individual’s decision to adopt or reject an innovation is a process consisting of five 
steps knowledge, persuasion, decision, implementation, and confirmation. The 
characteristics of the innovation that influence this process are relative advantage, 
compatibility, complexity, trialability, and observability in relation to other products 
or services. Theory of technology acceptance [14; 15] explains that user’s intention to 
use a new system is determined by perceived usefulness and perceived ease of use, in 
turn influencing actual use. The unified theory of acceptance and use of technology 
[15] posits that four key factors are determinants of intention to use and actual use. 
These are performance expectancy, effort expectancy, social influence, and 
facilitating conditions. The impact of these is mediated by gender, age, experience, 
and voluntariness of use.  

Many of the existing studies of adoption of mobile devices and services have 
applied these theoretical frameworks. Studies have been addressing drivers for 
adoption and intentions to adopt mobile services [16], factors influencing adoption 
[17; 18], adoption patterns [8; 19; 20], and attitudes towards using mobile services 
[21]. However, there are still more issues to explore as the diffusion of new services is 
increasing and since there are a lot of hopes that has not been fulfilled, mobile 
services are still marginally adopted [5; 6]. In this study, we are addressing the 
barriers for adoption of mobile media services among people that have tried but 
rejected further use of mobile services and we are approaching users that regularly use 
mobile services to investigate their motivations for use and use patterns in time and 
space. Our argument here is that understanding adoption patterns require an 
understanding of the adoption process in relation to adoption level. Malhotra and 
Segars [19] addressed the adoption of wireless web services clustering respondents 
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according to the categories of adopters according to Rogers’s framework [12] and 
comparing them. They found that customer segmentation and together with an 
evolutionary approach are plausible strategies for reaching full customer adoption of 
new mobile services. However, we argue, that to understand the adoption process in 
ubiquitous media environments we need to address the ideas of anytime and 
anywhere usage in the analysis.  

Sarker and Wells [10] took an approach grounded in users actual practice and 
designed a framework for studying key issues related to mobile device use and 
adoption, including aspects of mobility. This framework is built as an input-process-
output model. The inputs are user characteristics, communication/task 
characteristics, technology characteristics, modality of mobility, and surrounding 
context. The process consists of exploration and experimentation as one sub process 
and assessment of experience as another. Output refers to actual adoption behaviors, 
such as continuity of use over time. As this framework is based on study of 
motivations and circumstances surrounding individual’s adoption and use of mobile 
devices, some of the issues described in the framework are related to 
communicational tasks such as voice communication, sms, e-mail etc.  

In this study we are investigating adoption and use of mobile media services with 
content such as sports results or weather forecasts. Therefore, the content needs to be 
taken into consideration along with the factors described above such as technology 
characteristics and attitudes to technology to understand user’s adoption decisions. In 
this study we have clustered the respondents according to adoption outcome as 
described by Sarker and Wells [10] to analyze barriers among non-users as well as 
use patterns and motivations among users. We have included the anywhere and 
anytime perspective when describing use patterns, and content value aspects to 
describe motivation for use.  

3   Method 

The results in this paper build on a broad online survey concerning electronic news 
and mobile service use and motivations. Data was collected with a questionnaire at 
the web sites of three Swedish newspapers Aftonbladet, Göteborgs-Posten, and 
Sundsvalls Tidning during April 2006. These news organizations were all partners in 
the DigiNews project. Aftonbladet is a tabloid with the most visited news site in 
Sweden, Göteborgs-Posten is a local morning paper covering Göteborg (the second 
largest city in Sweden) and its surroundings, and Sundsvalls Tidning is a local 
morning paper in northern Sweden. All of these newspapers offer mobile media 
services to their audience.  

As argued by [22], web samples can be regarded as representative as traditionally 
collected samples because of the heterogeneity of the online population. Admittedly, 
there are problems with controlling for example duplicate answers from respondents. 
In this case we blocked duplicate submissions from the same IP number in order to 
reduce that risk.  

The questionnaire was divided in four parts concerning background data, business 
models for electronic news, preferences for future electronic news and, finally, use of 
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mobile media services. The fourth part about mobile media services was only 
presented to the respondents that had answered that they use mobile services in part 
one. In total, 127 questions were asked and 4339 respondents answered the 
questionnaire. The respondents that had given an age under 15, those who did not 
complete or answered the questions included in this study contradictorily were 
excluded form the data set. The dataset contains 3626 respondents of whom 1388 
(38.3%) are mobile services users and 2238 (61.7%) do not use mobile services. The 
user group was used to analyze use patterns in time and space and the non-users to 
analyze adoption barriers.  

In the first part of the questionnaire the respondents that do not use mobile services 
regularly answered a multiple choice question about why not, to identify adoption 
barriers. The fourth part of the questionnaire concerning use patterns and motivations 
for use of mobile media services contained 41 questions. These questions were about 
motivation and what types of media services the respondents regularly use.  

The respondents were clustered into four categories of users based on their 
response to adoption output (quantity of services that they regularly use). This 
allowed us to analyze the use patterns and motivations in relation to different levels of 
adoption. Use patterns are compared between the user groups on different adoption 
levels whereas the barriers for not using mobile services regularly could not be 
compared between the four groups as they were only answered by those who are non-
users. By calculating the means of motivating factors we could compare scores of 
between the three different cluster groups of users.  

4   Findings 

In the cluster analysis, questions about adoption outcome were used as input. The 
respondents were asked to state if they have ever tried using any kind of mobile 
service and in that case what services (see Table 1). 

Table 1. Mobile services that the respondents have experienced 

Service No Proportion 
Download ring tones  1430  39.4% 
News services  1185  32.3% 
Information services (phone numbers, maps etc.)  1120 30.9% 
Bank services   688 19.0% 
Time tables (busses, trains etc)  621 17.1% 
Sports results  605  16.7% 
Download music   537 14.8% 
Traffic information   512 14.1% 
Download music videos   231 6.4% 
Ordering services (flowers, tickets etc)  178 4.9% 
Payment of parking fee 174  4.8% 

 
As shown by Table 1, the services that have attracted most users to try mobile 

services are downloading ring tones followed by news services and information 
services. Services that have not been so attractive are ordering services and parking 
fee payment. However, there might be other reasons than lack of interests that 
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explains this. The later services are not as widely offered as the services higher on the 
list, which might be one additional explanation. The cluster analysis based on 
continuity of use resulted in four groups with different levels of adoption; Non-
adopters, Low level, Medium level, and High level adopters (see Table 2). 

Table 2. Adoption level and individual characteristics 

Gender Cluster groups No 
serv-
ices 

No of 
respon
-dents 

W% M% 

Av.  
age 

Income  
level 

Edu.  
level 

Mobile 
phone 
penetr. 

Non adopters 61,7% 0 2238 48.1 51.9 39 Low Low 95.1% 
Low 15,1% 1-2 546 35.5 64.5 37 Medium Medium 99.6% 
Medium 17,2% 3-5 625 28.0 72.0 36 Medium High 100% 
High 6,0% 6 + 217 18.9 81.1 33 High High 100% 
All -- 3626 38.9 61.1 37 Medium Medium 97.5% 

 
As can be seen in Table 2, the sizes of the different group differs, the by far largest 

group is the non-adopters. The low and medium level adopters are 15.1% respectively 
17.5% of the total sample and the group with a high adoption level is 6.0% of the total 
sample. The individual characteristics are different between the groups. The gender 
distribution is more imbalanced the higher adoption level. Men are overrepresented in 
higher levels of adoption compared to the overall distribution between sexes in the 
entire sample. The average age is higher the lower adoption level. Further levels of 
income and education are higher the higher adoption level. The penetration of mobile 
phones is high in all cluster groups, however slightly lower among non-users.  

To investigate adoption barriers, the respondents in the non-adopter group 
answered a multiple choice question concerning the reasons why they do not use 
mobile services. In Table 3, these reasons are presented in frequency order. 

Table 3. Percentage of non-users giving reasons for not using mobile services regularly 

Reasons for not using mobile services Proportion 
It is too complicated to use mobile services 41.1% 
I am not interested in trying out new technology 23.6% 
Mobile services are too expensive 22.0% 
I have no interest in mobile services 21.1% 
My mobile phone does not have the capabilities required 16.9% 
The available services are not interesting 13.9% 
Navigating services in a mobile phone is too difficult 13.5% 
Accessing services is too time consuming 12.9% 
I am not acquainted with the selection of mobile services 4.0% 

 
As shown in Table 3, among non-users 16.9% state that they are not in possession 

of a mobile phone with the capabilities required to use mobile media services, in turn 
this means that 83.1% are. The strongest barrier is that mobile services are perceived 
as being too complicated to use. Lack of interest in new technology and/or services 
are also important barriers. Noticeable is that services are perceived as being too 
expensive to use is as strong barrier as lack of interest. Interestingly, lack of 
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knowledge about mobile services that are available is the least important barrier for 
the non-adopters.  

To compare use patterns among mobile service users, the respondents were asked 
about how often they use mobile services in general (see Table 4). 

Table 4. Use pattern regarding frequency of use per cluster group 

Frequency of use Low 
(546) 

% Medium 
(625) 

% High 
(217) 

% 

Almost never 14 2.6 2 0.3 0 0 
Seldom 417 76.4 313 50.1 31 14.3 
Once a week  75 13.7 159 25.4 62 28.5 
Several times per week 17 3.1 83 13.3 49 22.6 
Daily 9 1.6 28 4.5 16 7.4 
Several times per day 14 2.6 40 6.4 59 27.2 
Total 546 100 625 100 217 100 

 
As can be seen in Table 4, use of mobile services in general is higher the higher 

adoption level. A vast majority of the Low level adopters use mobile services seldom. 
About half of the medium level adopters use services seldom and a quarter every 
week. Weekly or daily use is the pattern among high level adopters. The respondents 
were also asked at what time of day they in general use mobile services. As shown in 
Table 5, most users in all three cluster group use mobile services independently of 
time, e. g anytime. In general, very few respondents have the user pattern connected 
to a specific time of day. 

Table 5. Use pattern concerning time of day per cluster group 

Most common time of 
day 

Low 
(546) 

% Medium 
(625) 

% High 
(217) 

% 

In the morning 10 2.0 3 0.5 6 2.8 
At lunchtime 22 4.5 20 3.3 7 3.3 
In the afternoon 34 6.9 29 4.8 7 3.3 
In the evening 66 13.4 73 12.1 8 3.7 
During the entire day 190 38.7 266 44.1 80 37.4 
24/7 169 34.4 212 35.2 106 49.5 
Missing 55 - 22 - 3 - 
Total 546 100 625 100 217 100 

 
On the topic of use context the results show that the use pattern differs between 

low level adopters compared to medium and high level adopters. Low level adopters 
use mobile services at home to larger extent than medium and high level adopters (see 
Table 6). On travel and on free time outside home are common contexts among all 
three cluster groups. 

The respondents were also asked about their use patterns in relation to more 
specific categories of media services. They were asked what type of mobile media 
services they use, what time of day and how often they use each type of service (see 
Table 8). 
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Table 6. Use pattern concerning context where mobile services are used per cluster group 

Use context Low 
(546) 

% Medium 
(625) 

% High 
(217) 

% 

At home 137 27.7 111 18.3 32 15.0 
On travel 123 24.8 154 25.4 61 28.6 
Commuting to work 35 7.1 83 13.7 33 15.5 
At work 66 13.3 80 13.2 26 12.2 
Out of home on free time 134 27.1 178 29.4 61 28.6 
Missing 51 - 19 - 4 - 
Total 546 100 625 100 217 100 

Table 7. Proportion of users within adoption level that regularly use mobile media service, and 
use pattern regarding how often and where the service is used 

Low (546) Medium (625) High (217) Type of 
service % Use pattern %  Use pattern %  Use pattern 
Sport 
services 

 
30 

Seldom 
At home 

 
49 

Seldom or a few 
times per week 
At home or on 
free time outside  

 
67 

Daily or several times 
per day 
At home or outside the 
home on free time 

Weather  
48 

Seldom 
A home or on 
travel 

 
67 

Weekly or more 
seldom 
At home or on 
travel 

 
80 

Weekly or more 
seldom 
At home or on travel 

News   
59 

Seldom 
At home or on 
free time outside 
home 

 
79 

Several times per 
day or weekly 
At home or on 
free time outside  

 
87 

Several ties per day 
All places 

Stock 
market  

 
18 

Seldom 
At home 

 
27 

Seldom 
At home 

 
45 

Seldom 
At home or on free 
time outside home 

TV-
tableau 

 
34 

Seldom or 
weekly 
At home 

 
48 

Seldom or weekly 
At home 

 
62 

Several times per week 
At home 

Dating 10 Seldom 
At home 

10 Seldom 
At home 

17 Seldom 
At home 

Wine 
tip 

12 Seldom 
At home 

19 Seldom 
At home 

31 Seldom or weekly 
At home 

Down 
loading 
services 

 
51 

Seldom 
At home 

 
69 

Seldom 
At home 

 
74 

Seldom or weekly 
At home or on free 
time outside home 

Mobile 
internet 
services 

 

 
54 

Seldom or 
weekly 
Home or outside 
home on free 
time and on travel 

 
76 

Several times per 
day or week 
Home or outside 
home on free time 
and on travel 

 
80 

Several times per day 
or week 
Home or outside home 
on free time and on 
travel 

 
As can be seen in Table 7, the most commonly used type of service in all three 

cluster group is news services followed by mobile internet and downloading services. 
The types of services that are used by the least respondents are dating, wine tips and 
stock market services. It is interesting that many services in all three groups are used 
in the home. Use in the home is more common for the low adopter group while the 
high adopter group use more services on travel or outside the home. Further, many 
services among all three cluster groups are used seldom. This is of course related to 
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type of service, news, weather and stock market information are of interest daily 
whereas wine tips or dating might not be so interesting for daily use. Still, many of 
the services that can be expected to be of daily interest are used seldom, such as 
weather and stock market services.  

To investigate motivation factors, the respondents were asked about what use 
experiences that motivates them to use mobile services. They graded the suggested 
experiences on a 7-grade Likert scale. The results are reported in Table 8. 

Table 8. Experiences that motivates use per cluster group 

Low Medium High  
Experience Mean Std. dev Mean Std. dev Mean Std. dev 
To be entertained 2.68 1.83 3.07 1.90 3.69 1.94 
Be the first to know 3.24 2.04 3.86 2.02 4.59 1.97 
Get surprised 2.87 1.88 3.30 1.87 3.68 1.97 
Connecting with people 5.09 2.04 4.96 1.98 5.04 1.83 
Learn new things 4.29 2.03 4.66 1.91 5.00 1.76 

 
The motivators are similar between the three cluster groups. “Connecting with 

other people” is the most important experience for all three cluster groups followed by 
“learning new things”. Surprisingly, “to be entertained” and “get surprised” scored the 
lowest in all cluster groups. It is noteworthy that the experiences generally are scored 
higher the higher adoption level. The respondents were also asked how they assess 
mobile services on a 7-grade Likert scale (see Table 9). 

Table 9. Assessments of services per cluster group 

Low Medium High  
Services are the most valuable to me when Mean Std. 

dev 
Mean Std. 

dev 
Mean Std. 

dev 
They are locally anchored 4.37 1.70 4.37 1.58 4.39 1.56 
I am situated in specific locations 3.93 1.67 4.08 1.70 4.37 1.73 
Content is locally adapted 3.97 1.81 4.19 1.73 4.43 1.75 
Content is adapted to where I am 4.20 1.71 4.31 1.56 4.50 1.60 
Content is available at the right time 5.53 1.51 5.89 1.29 6.20 1.02 
Content is adapted to my personal interests 4.98 1.60 5.09 1.55 5.63 1.34 
Content is adapted to time of day 3.83 1.80 3.94 1.83 4.06 1.89 
I can use the same service wherever I am 4.37 1.75 4.54 1.73 4.73 1.70 
I am traveling 4.65 1.95 4.97 1.85 5.26 1.67 
They support my private needs 4.93 1.62 5.28 1.44 5.20 1.59 
They help make my every day life easier 4.96 1.67 5.27 1.46 5.39 1.50 
I can use the service in my work 4.05 2.10 4.73 1.99 5.32 1.79 

 
The pattern is similar between the three cluster groups also for assessment and 

again the higher adoption level the higher score in general. All three cluster group 
find “availability at the right time” to be very important. “Support for everyday life” 
and “private needs” as well as “adaptation to personal interests” are considered 
valuable as well. “When I am traveling” and “wherever I am” score in the mid range. 
“Local adaptation” and “place” as well as “time of day” score the lowest. The high 
level adopters value “use for working purposes” higher than “support for private 
needs”, while the other two groups value “support for private needs” higher.  
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5   Discussion and Conclusion 

In this article, we have studied the interesting phenomenon of how users adopt mobile 
services, in order to learn about how close to the vision of ubiquitous media services 
we are. We have done so by identifying adoption barriers among those who have 
decided to reject services and use patterns and motivation factors among those who 
have adopted mobile services. The later were analyzed according to adoption level in 
terms of adoption outcome, based on continuity of use [10].  

This study confirms that the adoption level of mobile services in general is low in 
spite of the high penetration of mobile devices in Sweden. Considering the high 
penetration it could be expected that the interest in mobile services would be higher. 
The maturity among users to ubiquitously use mobile services anytime and anywhere 
is low. The average user is still uninterested or in a trial and error phase. This implies 
that market communication of the contents and values of mobile services is very 
important to accelerate the adoption of mobile services as opposed to communicating 
technological innovation as in traditional adoption theory [12].  The results from this 
study on barriers, use patterns and motivation offer an explanation to this. 

The barriers identified in this study are the opinion that mobile services are too 
complicated to use, lack of interest in new technology and new services as well as the 
cost level. These barriers are there even though the device as such is adopted for use 
as the majority of the non-users are in possession of devices with the capacity 
required. The use patterns among the three levels of adoption differs in that high 
level adopters use services more often, 24/7 and in physical and social mobility 
contexts. Interestingly, the home is very common, not only among low level and 
medium level adopters, but also fairly common among high level adopters. Based on 
this, it is plausible to say that mobile services compete with the home computer and 
TV as medium for services. The relative advantage often communicated for 
ubiquitous media services is the anytime and anywhere accessibility of mobile media 
services. A response to this is not reflected in the use patterns identified in this study. 
The motivation for using mobile was in this study among other things found to be the 
experience of connecting to other people and to learn new things, rather than to be 
entertained or surprised. Assessment of services are according to this study based on 
support for private needs, and for high level adopters also for work related needs 
rather than adaptations to context switches such as time and/or place.  

From these findings we can conclude that the adoption rate has not changed, it is 
still as slow as reported in previous research [5; 6] in spite of service providers efforts 
to improve services and increased service offerings. This study implies that as long as 
the ubiquity of mobile services is ingrained in use patterns the adoption rate is slowed 
down. While mobile services offered in mobile phones or other handheld devices 
suffer from the limitations of small screens, in-established business models etc. they 
cannot compete with services offered by for example the home or work computer, nor 
the TV set.  

To conclude, the findings of this research contributes to the understanding of 
mobile service adoption in ubiquitous media environments by shedding light on how 
close to this vision we are. We can conclude that we are not there yet, and it seems to 
be a long journey ahead.  
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