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Abstract. This paper presents the analysis of the evolution of public websites in 
the Republic of Bolivia. It shows the changes observed in the design and 
implementation of 34 private and government websites, how these changes 
have taken place and how design and usability factors where influenced when 
implementing this changes. The study puts in evidence the changes in website 
designing, from simple low-structured content to complex structured content. 
The article shows also the absence of elicited good practice guides for websites 
designing and development in Bolivia, although it reports the improvement in 
Bolivian web design and tries to identify the leading factors of these results. 
Despite of the relative low developed Internet capacity in Bolivia, the technical 
level of web developing is near to the observed in more developed countries, 
but usually without taking care of accessibility and usability issues. 
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1   Introduction 

Nowadays, the Internet is considered one of the most important information sources 
and communications media. Its development and evolution in the last ten years was 
the most rapid and changing of the available mass media. Currently the Internet and 
specially the Web are part of almost everybody’s life [6] [28]. It is clear that these 
expressions are true in developed countries. However, they have to be taken as 
relative facts when applied to developing countries since, for example, in these 
countries access to technology is some times reduced to a very small number of 
people. Something as common, for a European user, as seeing a movie in streaming 
video format comes to be just a strange curiosity for users from developing regions; 
the functionality is known but it is not usual to use it. 

 
This article studies the evolution of web design in the Republic of Bolivia. Despite 

of the low capacity of their Internet infrastructure, it appears at first glance that the 
web design level is as good as in developed countries. To verify this appreciation, this 
document presents how early websites were when the Internet began to be introduced 
in Bolivia at the end of the ‘90s, the evolution of this websites and the current state of 



them. The study analyzes the design and usability issues of these websites and tries to 
identify the factors that conducted the changes observed through the last ten years. 
This work is the first effort in studying Bolivia’s web design through the objective 
observation of the Bolivian web. The analysis is carried out by applying some of the 
main principles of heuristic evaluation [3] and the UsabAIPO methodology [21]. 

2    Motivation 

The first idea in the origin of this study was to make a long time study of web design 
applied to the tracking of a Bolivian newspaper website. By two years, complete 
website images were captured every time structural changes were observed on the 
tracked website. However, this effort was terminated due to data loose in a technical 
accident. After a few time, this first endeavor was restarted, but with a slightly 
different objective: to study how web design changes through the years in Bolivia. 

The poor information available in relation to information and communication 
technologies (ICT) in Bolivia was another reason to carry out this study. Currently 
there are no data or publications about web design and usability issues. Even though 
ICTs are considered an important factor for the country’s development [2] [25] the 
quantitative and qualitative data related to them are scarce. This fact supports the 
importance of carrying out this study and presenting the data obtained from it. 

3    Antecedents and Related work 

There were no known previous long term studies about public websites development 
in the context of the Republic of Bolivia. There were found some university studies 
on web systems design and implementation but all of them are undergrad student’s 
final projects. 

Efforts in evaluating and obtaining representative indicators for ICTs in Bolivia 
were developed for government [29] [30] and international agencies [2] [8] [17] [18]. 
In all cases the indicators are reduced to statistics about the use of the Web and the 
Internet. The results reported in these documents are hard to contrast due to the low 
number of information sources. 

An interesting study for the quality analysis of university libraries websites were 
developed in Argentina [24]. The study shows the results of the analysis of 63 
websites from a librarian viewpoint. Despite the usability and web design analysis are 
developed empirically the conclusions presented in the document are insightful. 

With the public universities of Spain as main scenario, currently a wide usability 
study is being developed: The UsabAIPO initiative [21]. This research group takes as 
domain of study the homepages of the Spanish public universities. They apply a 
heuristic evaluation technique to analyze website homepages. The technique is an 
adaptation of the main principles stated by Cockton et al. [3] and the 
recommendations of Nielsen and Tahir [22] [23]. The UsabAIPO tries to develop a 
set of consensual main principles for Heuristic Usability Evaluation adapted to the 
Spanish context. 



Nielsen and Tahir are also an obligated reference [23]. They present, in a very 
practical manner, the evaluation of fifty websites showing the usability concerns of 
them, but at the same time pointing out the successful good practices found in them. 

Accessibility and ergonomics standard guides can be consulted from the ISO 
Organization [14] [15] [16] and the W3C Consortium [32]. More on heuristic 
evaluation is explained in [3] [6] [19] and [22]. 

4    Methodology 

To develop this study a heuristic evaluation approach was selected, following mainly 
the principles stated in UsabAIPO reports [21] and in Cockton et al. [3]. When it was 
possible rapid inspection evaluation were carried out to obtain data about user 
experience [5] [26]. The study is focused in the analysis of usability structural factors 
such as browser space distribution, navigability, downloading time, etc. When 
possible, subjective factors, like user satisfaction, were also considered. 

In the tables 1 and 2 are shown the main factors and zones taking in account for 
UsabAIPO and for the Heuristic Usability Evaluation methodology. 

 
Table 1.  UsabAIPO analysis  zones 
[21] 

1. Welcome and Identity 
2. Navigation 
3. Interesting contents 
4. Filling content 
5. Publicity and sponsorship 
6. Self-promotion 
7. Not in use 

 

Table 2.  Heuristic evaluation objects [3] 
1.   Site objectives 
2.   Information about the institution 
3.   Writing style of the contents 
4.   Links to other information pages 
5.   Browsing, navigability of the site 
6.   Links for tasks (v. gr. posting feedback) 
7.   Images, animation and video 
8.   Graphic design 
9.   Searching 
10. User interface widgets 
11. Title (<TITLE> tag) 
12. News 
13. Emergent and intermediate windows 
14. Date and Time 
15. Personalization option 
16. Web services (RSS, e-mail subscriptions, 
       instant messaging, etc.) 

 
In order to simplify the results presented the aspects being analyzed were grouped 

in the next categories. 
Table 3.  Evaluation aspects  [21] 

1. Site objectives and consistency 
2. Navigation and browsing 
3. Page layout, space distribution and visual design 
4. Standards and Information architecture 
5.  Other facilities and functionalities (searching, RSS services, etc.) 

 
The discussion of results is based in these categories. 



4.1   Data acquisition 

The public homepages of different organizations were captured, at first time it was 
developed a complete page download (HTML, images, etc.) but finally just a screen 
shot was carried out, both of them realized with evaluation notes. The page capturing 
was developed every time a structural modification was carried out. The evaluation 
notes included data such as downloading time, inconsistent hyperlinks, contents size, 
images, audio files, etc. 

When a major modification was carried out a page coding analysis was realized, in 
order to observe the HTML codification of the new page. In the late years W3C 
verification agents [32] were also used to verify standards accomplishment and 
accessibility issues. 

4.2   Data analysis 

The acquired data were analyzed taking in account the evaluation objects of table 1 
and 2, and then organized and summarized in the categories shown before in table 3. 
The process of analysis has to phases: homepage zone and objects analysis and 
summarization of results. 

5    Study context 

One of the biggest problems to reach the study objective was the nearly inexistence 
of statistic base data about information and communications technology (ICT) in 
Bolivia. For example, there was not possible to obtain precise information about the 
number of cable access subscriptions or even modem access subscriptions. These data 
were of interest for this study, since they would have helped to characterize Internet 
access in Bolivia. However, some useful information were obtained from different 
Bolivian [29] [30] and international sources [4] [11] [12]. 

Some data about information and communication technology issues in Bolivia 
were also obtained from international [8] [17] [18] and government agencies [1] [2]. 

5.1  Population and Internet Statistics 

Bolivia is a country located in the center of South America. It has a population of 
9’492,607 habitants up to the 2007 year [9], and a surface of 1’098,581 sq km.  
Approximately a 60% of the population is concentrated in cities. Gross National 
Income per capita is around US$ 960 (World Bank, 2004). The International 
Telecommunications Union (ITU) asserts that the number of Internet users by 
September 2006 is 480,000, giving a penetration index of 5.1% [12]. 

Data from Internet World Stats (IWS) indicates that, in the year 2004, the number 
of Internet users where of approximately 270,000 giving an index penetration of 
3.00%. This index was 125% bigger than the data calculated in the previous year [11]. 



The next table shows Internet South American statistics provided by IWS. The 
world total is 1,154’358,778 users over a population of 6,574’666,417 [12]. 

 
Table 4.  Internet Usage and Population Statistics for South America (Source: IWS 
[12]) 

 
Population % Pop. Internet 

Usage, 
% Population % Users Use Growth SOUTH 

AMERICA 
( 2007 Est. ) S. A. Latest Data (Penetration) S. A. ( 2000-2007 

) 
Argentina 38,237,770 10.3 % 13,000,000 34.0 % 16.7 % 420.0 % 

Bolivia 9,492,607 2.6 % 480,000 5.1 % 0.6 % 300.0 % 

Brazil 186,771,161 50.4 % 39,140,000 21.0 % 50.2 % 682.8 % 

Chile 15,818,840 4.3 % 6,700,000 42.4 % 8.6 % 281.2 % 

Colombia  42,504,835 11.5 % 6,700,000 15.8 % 8.6 % 663.1 % 

Ecuador  12,090,804 3.3 % 968,000 8.0 % 1.2 % 437.8 % 

Falkland 
Islands 

2,736 0.0 % 1,900 69.4 % 0.0 % n/a % 

French Guiana 204,932 0.1 % 42,000 20.5 % 0.1 % 2,000.0 % 

Guyana 886,113 0.2 % 160,000 18.1 % 0.2 % 5,233.3 % 

Paraguay 5,745,610 1.6 % 200,000 3.5 % 0.3 % 900.0 % 

Peru 28,920,965 7.8 % 6,100,000 21.1 % 7.8 % 144.0 % 

Suriname 505,973 0.1 % 32,000 6.3 % 0.0 % 173.5 % 

Uruguay  3,271,771 0.9 % 1,100,000 33.6 % 1.4 % 197.3 % 

Venezuela  25,771,806 7.0 % 3,354,900 13.0 % 4.3 % 253.1 % 

TOTAL 
SOUTH AM. 

370,225,923 100.0
% 

77,978,800 21.1 % 100.0 % 445.6 % 

 
As it can be seen the number of users is relatively very small, compared to other 

countries. Even more, Bolivia is one of the countries with lowest Internet penetration 
index. However, the positive tendency of this index (300% annual) is promising. 

5.2 Host statistics 
In order to get a more complete vision of the Bolivian Internet scenario, let see a few 
statistics about the host installation. By the year 2006 Bolivian host statistics showed 
the next data: 

 
Table 5. Number of registered hosts, in Bolivia and in the World. Distribution by 
Top-Level Domain Name, July 2006 (Source: ISC [13]) 

 
Domain Hosts All Names Dup 

Names 
Level 2 

Domains 
Level 3 

Domains 
 

TOTAL 439286364  511327415   72041051    3105760   93033688 World 
bo 20085      20094          9 18        314    Bolivia 

 



The next table show the previous indicators calculated for January 2007. They are 
showed with other world indicators in order to get a better idea of the size of the 
Bolivian Internet host infrastructure. 
 
Table 6.  Number of registered hosts in Bolivia and the world. Distribution by Top-
Level Domain Name, Jan 2007 (Source: ISC [13]) 

 
Domain Hosts All Names Dup 

Names 
Level 2 
Domains 

Level 3 
Domains 

 

TOTAL 433193199  521711163   88517964    2379694   68707842 World 
bo 19968 19980 12 20 303 Bolivia 
ar 1837050 2002318 165268 31 7657 Argentina 
br 7422440 7520147 97707 501 66383 Brazil 
cl 621565 647243 25678 5827 31323 Chile 
ec 27923 28374 451 79 9270 Ecuador 
pe 283988 285886 1898 10 2385 Peru 
py 9237 10336 1099 6 400 Paraguay 
mx 6697570 6804359 106789 113 38265 Mexico 
es 2929627 2977123 47496 4362 431179 Spain 
com 76984153 147401199 70417046 1291396 12513997 Commercial 
Edu 10177586 10495287 317701 3873 3339472 Educational 
net 162929985 166381890 3451905 253741 34673137 Networks 
org 1396498 1507357 110859 140968 1073055 Organizations 

 
As it can be seen, the number of Bolivian host represent the 0, 0046 % of the total 

number of hosts in the world. On the other hand the number of Bolivian Internet users 
represents the 0,042% of the World total. 

 
In despite that the very small host and users indicators in relation to the total of the 

world or indicators from other countries, the relative proportions are not so small. 
However, they are small enough to put to Bolivia into the set of Internet lowest 
developed countries. 

5.3 Technology in Use 

Broadband use is not generalized in Bolivia. Current maximum DSL speeds are 
around 512Kbps for downloading and 128Kbps for upload. The Internet access 
options in Bolivia, in order of number of users, are: modem, DSL, cable, and radio 
and satellite link. 

The current number of users for each service couldn’t be obtained. By 2002, the 
number of DSL subscriptions was of approximately 40,000 [29]. The number of radio 
link and satellite link users is small. These users usually are employees from bigger 
enterprises or clients of experimental tele-centers. 

It is interesting to observe that the main internet access point for users is still 
located at work and/or in cyber clubs; dial-up access is slow, with speeds of 14Kbps 
to 48Kbps. More important, many of the registered domestic DSL subscriptions are 
used to provide service to small cyber club business. The most common internet 
access points are: home, work, and cyber clubs. 



Internet access for rural population is very rare, in despite of many initiatives for 
building public tele-centers in these areas. The last government objective is to reach a 
number of one thousand full equipped tele-centers by year 2010 [2]. 

5.4 Importance of ITCs for Bolivian leaders 

ITCs are considered a strategic factor for the development of a country [27]. Many 
efforts from government and non-government organizations in Bolivia demonstrate 
the big interest in promoting the spread of use of the Internet [8] [20] [25]. However 
these initiatives have to be adjusted to the general state of the economy of this 
country. 

6 Data Acquired 

In order to develop the study, 34 websites were tracked through approximately 10 
years. Starting from 1998 to 2007, there were acquired data directly from the studied 
websites. In some cases the use of the history utility of archive.org [10] helped to 
complete the data for the study. 

6.1    Study Objects 

There were analyzed 34 websites: 10 government sites, 9 from communication media 
(newspapers and television), 8 university sites, 4 information searching and index 
sites and 3 banking sites. The pages selected are considered to be representative in 
each sub-domain. The pages were observed at least two times a month and data were 
collected every time a change in the structure of the page was detected. The full list of 
websites is presented in table 8 at section 7. 
 

Next are shown a few examples of the observed web pages, together with 
comments on some design characteristics. 

The El Diario case 
The newspaper El Diario was one of the first mass media communications in 
developing a web page. Their website started to function by the end of 1997 and it 
was in full operation by 1998. Fig. 1 shows their page layout at 1998, 2002 and 2007. 

The design of the first page was very simple, including few images (one of them 
being the image of the first page of the printed edition of the newspaper) and based 
mainly in HTML plain code, as it can be seen in the next figure. It has to be pointed 
out that this first version soon started to use frames to separate the menu area located 
to the left, from the main visualization area located in the rest of the page layout. 

The basic and colourful design of the 1998 survived until the 2001 year. The page 
shown in Fig. 1 is the stable version used in 2002. The main observed changes were 
the use of one menu bar at the top of page under the organization’s logo, and two 



menu spaces located to the left (navigation) and to the right (access to services) of the 
page. Thus, the central space was used to show the main contents of the everyday 
edition. Emergent windows were used to give access to news details. It can be noted 
also the presence of a voting functionality in order to get rapid feedback from the 
users. Accesses to more sections of the newspaper were added, such as Sunday 
supplements, etc. More information and links were added (including advertising) but 
it was maintained the image of the printed first page of the newspaper; exactly in the 
same position as in the previous version of the homepage. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 1. El Diario homepage at 1998, 2002 and 2007 
 
The figure 1 shows the current state of El Diario’s homepage. It is basically the 

same page but with subtle differences. For example: The small space for the 
organization’s logo, the use of style sheets and the avoiding of frames use. It can be 



noted also the small size of images and their high compression rate, together with the 
use of flash embedded objects in order to give more dynamism to the page. These 
effects were obtained previously with the use of gif images. It is extensive also the 
use of layers to get the effect of replacing contents when accessing images. 

The Banco Nacional de Bolivia case 
One of the banking websites studied was the Banco Nacional de Bolivia (BNB). Its 
web page started to operate in late 1999. Next we can see the different versions of the 
first and the current web design. It has to be pointed out that these were the unique 
designs used in these years in the website of this organization. The changes realized to 
this page are evident. The first page was very simple and with few links while the 
current page is very complex, with a lot of information presented and with various 
links to different sections and services. 

 

  

Fig. 2. BNB homepage at 1999 and clients access page 

 

Fig. 3. BNB homepage at 2007 



The university cases 
University web pages evolution was very interesting, since they were having more 
changes through the time than pages from other organizations. Next are presented 
different screen shots of the Universidad Autónoma Gabriel René Moreno (UAGRM) 
homepage. The website began to operate on 2001. 

 

   
   

Fig. 4. UAGRM homepage at 2001, early 2002 and late 2002 

       

      
 

Fig. 5. UAGRM homepage at 2004 and 2007 

As it is shown in figures 4 and 5 the UAGRM homepage had five changes. It 
evolved from a two frames based style, with the presentation of many options in the 
menu left area, to a more simple and organized style. The last design correspond to 
the current style of menu bar area, well differenced left (navigation) and right 



(services) sections and a central information area. The sites from the university sub-
domain almost had the same evolution through the years. It is generalized the current 
avoiding of frames and the extended use of CSS style sheets, together with the 
utilization of dynamic contents generation. 

The Government Institutions case 
 
While the most changing sub-domain was the ones of universities, in some cases 
government web pages suffered many changes through the last years. This 
phenomenon will be discussed in the next section. Despite these changes, the 
evolution of these pages reached the current generalized state of design: menu area, 
left and right button/link sections and central information area. Figure 7 presents the 
homepage of the Superintendencia de Telecomunicaciones (SITTEL) at the years 
2000, 2004 and 2007. 

                                                                                
Fig. 6. SITTEL homepage at 2000, 2004 and 2007 

7    Analysis and Discussion 

Many interesting results were obtained from this first stage of work. Those are 
organized in the five categories described in the section 4.3. 

7.1 Site objectives and consistency 

In general terms, website design will be consistent, and also will be the contents, if 
the website objectives are clearly defined [23] [28]. This is valid for the Bolivian web 
too. While the first versions of Bolivian websites were clear and simple, the currents 
ones are very complex and some times with confusing contents. Fortunately 
consistency and organization problems are present in very few cases, mainly in the 
university and government sectors. The identified main problem is the lack of 
definition in the objectives of the website: for example trying to offer everything at 
the same time: information of the site, information related (press notes), services, 
links to related websites, organization self-promotion, personalization services, etc. 



All of them present in the homepage. In government sites appears continuously the 
dichotomy between offering information and services or self-promoting the 
organization and its work. 

Newspapers, banking and commercial institutions dealt with the problem with 
better results, by learning about contents organization, and improving design, through 
the time, or by getting professional assessment, in the case of banking institutions. 

7.2 Navigation and browsing 

The first concern affecting navigation and browsing was the extensive use of Splash 
Screens. This practice was specially extended through 2000 – 2005 years. 
Fortunately, its use is being abandoned. However, it has been noted the current 
extensive use of page redirection, with the consequents delays in page retrieval 
operations. 

Another problem identified were the change in subsections localization. This is 
illustrated in the next figure. It can be seen how the positions of two sections are 
interchanged after selecting a link in the second section. It is observed also how the 
subsection expands it self; however, there is not any clue in the homepage that 
suggest that the subsection contents are collapsed. The navigation of this web site is 
confusing and requires more attention from the user. 

 

         
Fig. 7. Change of subsection localization 

7.3 Page layout, space distribution and visual design 

Page layout of Bolivian websites has evolved from simple layout to the five sections 
layout (Head page zone, medium zone divided in three sections: left, central and right 
and foot page zone). Profusion and complexity of contents requires a careful and 
consistent organization of these contents. 

Image content is a main concern for usability in Bolivian web design, because 
many sites used very big images in high resolution formats. Newspapers and other 
communication media were the first in reducing the images size and increasing their 



compression rate. The narrow band wide, of Bolivian Internet infrastructure, makes 
the pages contents size a first importance factor. Apparently the factor leading to the 
correct sizing of images was traffic rate of websites. Newspapers big audience was 
clearly the factor that obligated to web managers to administrate in a better way 
image contents. 

Despite of the control image contents, the table 7 shows how the total size of the 
homepages is continuously growing. This is due to the inclusion of more content and 
the inclusion of more dynamic embedded objects. In the last years the use of flash 
became a common, and sometimes problematic, practice. It is daunting to observe that 
some government websites are using flash even for building their whole homepages. 

 

Table 7.  Observed content 

 1998-2000 2001-2002 2003-2004 2005-2007 
Static content HTML plain HTML,  

Frames 
HTML, 
SHTML 

HTML, 
SHTML 

Dynamic content CGI CGI, JavaScript ASP, 
JavaScript 

ASP, PHP, 
JSP, JavaScript 

Style sheets -- -- CSS CSS 
Images GIF, JPEG GIF, JPEG   
Audio  MIDI WAV, MP3, 

Real audio, 
streaming 

WAV, MP3 & 
Real audio 
streaming 

WAV, MP3 & 
Real audio 
streaming 

Video  -- Real Video 
streaming* 

MPEG 
streaming* 

MPEG 
streaming* 

User’s feedback e-mail, visits 
book 

e-mail, visits 
book 

e-mail, visits 
book, polls 

e-mail, visits 
book, polls 

Discussion Spaces -- Web list Web list Web list 
Other web servs. -- -- -- RSS 
Content size 40K 80K 200K 350K 
 
* The streaming service is offered by 3rd. party providers, it is not supported for 
the web server’s homepage. 

 
Colour blindness and other colour issues appear to be ignored in Bolivian web 

sites. Page layout is clearly biased by graphic design only. 

7.4 Standards and Information architecture 

The first result of the study was a tracking of content type of the tracked homepages. 
These are briefly shown in table 7. It shows how the content and codification of web 
pages changed through the years. As it can be seen, the new developments in web 
technology were adopted almost at the same time they became a standard. The use of 
dynamic content increased with the years together with the size and complexity of 
contents. 

The use of Style Sheets is now extended, but analyzing the CSS code it is evident 
that in most of the cases just general templates are applied with minor modifications. 



However the most impressive results are in the sector of banking institutions: the use 
of good content and style coding is evident. 

The use of verification tools is not a spread practice since none of the studied pages 
passed the validation of W3C services. 

Accessibility factors where not taken in account in most of the cases, with 
exception of the Universidad Mayor de San Andrés (UMSA) last homepage. This in 
part thanks to the effort of the UMSATIC initiative [31], which provides full 
dedicated ICT support service for this university. 

Table 8.  Observed web pages 

Website URL Evaluation Result 
Ministry of Finance 
Ministry of Foreign Affairs 
Public Health Department 
Banks and Financial Entities 
Regulation Office 
Telecommunications Services 
Regulation Office 
Taxes and Duties Service 
National Police 
National Statistics Institute 
National Electoral Court 
National Congress 

www.hacienda.gov.bo 
www.rree.gov.bo 
www.sns.gov.bo 
www.sbef.gov.bo 

 
www.sittel.gov.bo 
 
www.impuestos.gov.bo 
www.policianacional.gov.bo 
www.ine.gov.bo 
www.cne.org.bo 
www.congreso.gov.bo 

Regular 
Regular 
Good 
Very Good 
 
Very Good 
 
Regular 
Poor 
Regular 
Regular 
Regular 

El diario 
La prensa 
La razón 
Los tiempos 
El mundo 
El deber 

www.eldiario.net 
www.laprensa.com.bo 
www.la-razon.com 
www.lostiempos.com 
www.elmundo.com.bo 
www.eldeber.com.bo 

Good 
Good 
Very Good 
Good 
Good 
Good 

Unitel 
Televisión Boliviana (State channel) 
ATB 

www.unitel.tv 
www.televisionboliviana.tv.bo 
www.atb.com.bo 

Good 
Regular 
Good 

UMSFX – Universidad Mayor San 
Francisco Xavier  
UMSA – Universidad Mayor de San 
Andrés 
UMSS –  Universidad Mayor de San 
Simón 
UAGRM –  Universidad Autónoma 
Gabriel René Moreno 
UAJMS – Universidad Autónoma Juan 
Misael Saracho 
UTF – Universidad Tomás Frías 
UTO– Universidad Técnica de Oruro 
UCB – Universidad Católica Boliviana 

www.usfx.edu.bo 
 
www.umsa.bo 
 
www.umss.edu.bo 
 
www.uagrm.edu.bo 
 
www.uajms.edu.bo 
 
www.uatf.edu.bo 
www.uto.edu.bo 
www.ucb.edu.bo 

Regular 
 
Very Good 
 
Very Good 
 
Very Good 
 
Good 
 
Regular 
Good 
Good 

Bolivia.com 
Bolivia.net 
Bolivia web 
El Deber 

www.bolivia.com 
www.bolivia.net 
www.boliviaweb.com 
www.eldeber.net 

Good 
Good 
Regular 
Regular 

BNB - Banco Nacional de Bolivia 
BISA – Banco Industrial S.A. 
BM – Banco Mercantil 

www.bnb.com.bo 
www.bisa.com 
www.bmsc.com.bo 

Very Good 
Very Good 
Good 

 



Information architecture is ignored in most of the cases, with exception of some 
newspapers websites. Currently there is a growing tendency to use website 
management software, together with the dynamic generation of web pages. When 
uses inappropriately, this tools create browsing and structure problems, such as 
linking ambiguity, erroneous indexing, broken links, changing contents, etc. 

7.5 Other facilities and functionalities 

A first result in the evaluation of homepages can be seen in the table 8. It has to be 
noted that these are early evaluation results and they are very influenced for the 
factors analyzed. It is necessary to improve the process in order to obtain fined 
results. 

An interesting result, when observing the relative high rate of changes in some 
government websites, was the fact that these changes were almost correlated to the 
changes in the executive and top levels of personal of the institutions. Thus, is natural 
to see changes in the homepage of some ministers when there was a change in the 
government party. It helps to explain also the unclear objectives of some website 
designs. 

Various web sites are starting to offer personalization facilities, but apparently it is 
more a result of the web management software used than a real effort for providing 
additional support for users. 

Accessibility guidelines are completely ignored with just one exception. None of 
the analyzed web sites passed successfully accessibility verification tests. 
Multilingual support is offered in some cases. 

8   Conclusions 

The first insights of the study were presented in the previous section. They support the 
next general conclusions about web design in Bolivia. 

Bolivian Internet infrastructure is in an incipient stage. Operators are far from 
offering broadband access. Dial-up users still have problems to get connected to the 
Internet. The index of penetration of the Internet is very low and is also one of the 
lowest in the South-american scenario. The 99.9% of Bolivian users get access to the 
Internet in a city and less than 0.1% gets access to the Internet from rural access 
points. 

Web developers are aware of the changes and developments in technology. They 
implement these technologies as soon as they become a standard. This is valid for 
both, design styles and implementation/coding of web pages. 

Information architecture is not a deeply cared issue. The good practices observed 
in this area are the result of empirical practice but the applying of systematic 
knowledge. In many cases the management, and structure, of content is driven by the 
use of automatic content assistants, in the forms of runtime environments (v. gr. 
PhPNuke) or pre-build templates. 

Accessibility is another issue for Bolivian developers. With the exception of just a 
few university pages, the websites didn’t make an effort to complaint with 



accessibility standards. Impaired users could have a lot of difficult to access some 
websites. 

Banking and newspapers sites were the most stable. The design changes made on 
their web pages were driven by organizational and competitive objectives. 

In the case of newspaper media it has to be noted that web design between 1999 
and 2003 tried to mimic the paper copy aspect of the organizations, in an attempt to 
reinforce their institutional image. 

The poorest results on accessibility and good practices were obtained in 
government websites. This were for example, the abuse of big image contents, the 
excess of dynamic content, the unclear organization of screen space, etc.  Lately is 
common the abuse of dynamic links, which slow the access to the web page. 
Nevertheless, the changes are being made in the right direction of good design. 

It is necessary to encourage the use of systematic good design. Universities should 
play a leading role in this area, offering training and guidelines on web design, 
information architecture and usability. 

Finally, is interesting, and discouraging, to note that while Internet data 
transmission in Bolivia corresponds to a stretch band infrastructure (32Kbps as mean 
for dial-up home users) the final designs are oriented to broad band access. This 
suggests that no usability study were developed for the designing of the implied 
websites. 

9   Future Work 

Some of the next challenges into this study are the next: 
·  To complete a quantitative evaluation model, in order to obtain objective 

indicators on designing and usability. 
·  To complete the quantitative evaluation of the studied websites. 
·  To carry out usability experiments on the selected websites, in their actual state. 
·  To develop usability experiments on past versions of the studied sites, when 

possible. 
·  Related but not really near to this study is to observe the behavior of the Bolivian 

blog-sphere. For example how it reflects the social changes carried out in this 
country. 

Acknowledgments 

The authors would like to thank the anonymous reviewers who provided valuable 
feedback on a previous version of this work. 



References 

1. Agencia para el Desarrollo de la Sociedad de la Información en Bolivia - ADSIB: Proyecto 
de Ley de Documentos, Firmas y Comercio Electrónico. Informe CICTCyT.N°. 001/2006 
P.L. 037/06-07 (2006) 

2. Agencia para el Desarrollo de la Sociedad de la Información en Bolivia - ADSIB: Plan 
Nacional de Inclusión Digital (2007) 

3. Cockton, G., Lavery, D., Woolrych, A.: Inspection-based evaluations. In Jacko, J. A., & 
Sears, A. (Eds.), The human-computer interaction handbook: Fundamentals, evolving 
technologies and emerging applications, Lawrence Erbaum Associates. Mahwah, NJ (2002) 

4. Cooperación Latino Americana de Redes Avanzadas - CLARA. http://www.redclara.net 
(2007). 

5. Cooper, A., Reimann, R., Cronin, D., About Face: The essentials of interaction design. 
Wiley Publishing (2004) 

6. Dix, A., Finlay, J., Abowd, G., D., & Beale, R.: Human-computer interaction (3rd ed.). 
Harlow, England. Pearson Education Limited. (2004) 

7. Fowler, S., Stanwick, V.: Web Application Design: best-practices for web-based software. 
Morgan Kaufmann Publishers (2004) 

8. Gascó, M.: E-gobierno en Bolivia y Paraguay. In: América Latina Puntogob: casos y 
tendencias, Araya, R., Porrúa, M., eds. FLACSO-Chile; AICD-OEA (2004) 

9. Instituto nacional de Estadística, http://www.ine.gov.bo. (Jul/01/2007). 
10. Internet Archive (2007)  http://www.archive.org. 
11. Internet World Stats: South America Internet Usage and Population Statistics. November 

(2004). http://www.internetworldstats.com 
12. Internet World Stats: South America Internet Usage and Population Statistics. June (2007). 

http://www.internetworldstats.com 
13. Internet systems consortium: Distribution by Top-Level Domain: Name by Name. (Jan 

2007) http://www.isc.org/index.pl?/ops/ds/  
14. International Organization for Standardization: ISO/IEC 9126-1: Software Engineering - 

Product quality - Part 1: Quality model (2001) 
15. International Organization for Standardization: ISO 9241-11: Guidance on Usability (1998) 
16. International Organization for Standardization: ISO/AWI 16071: Ergonomics of human-

system interaction — Guidance on software accessibility (2002) 
17. International Telecommunications Union- ITU: The internet in the Andes: Bolivia case 

study. (2001) 
18. International Telecommunications Union- ITU: Acceso Universal en Latinoamérica: 

Situación y desafíos (2006). 
19. Lavery, D., Cockton, ., Atklnson, M. P.: Comparison of Evaluation Methods Using 

Structured Usability Problem Reports. In Behaviour and Information Technology, 16 (4) pp. 
246-266 (1997) 

20. Lisbon declaration. IV European Union – Latin America and The Caribbean Ministerial 
Forum on The Information Society: An Alliance for Social Cohesion through Digital 
Inclusion, Lisbon, 28-29 April (2006) 

21. Llorés, J., González, M., Almenares, A.: Primera Etapa de la Iniciativa UsabAIPO: 
usabilidad de páginas de inicio de universidades españolas. In: VI Congreso Español de 
Interacción Persona Ordenador (INTERACCIÓN’2005), I Congreso Español de Informática 
CEDI 2005. Universidad de Granada, Spain. September (2005) ISBN 84-9732-436-6 

22. Nielsen, J.: Heuristic evaluation. In Nielsen, J., and Mack, R.L. (Eds.), Usability Inspection 
Methods. John Wiley & Sons, New York, NY (1994) 

23. Nielsen, J., Tahir, M.: Usabilidad de Páginas de Inicio, Analisis de 50 sitios Web. Prentice 
Hall, Mayo (2002) 



24. Patalano, M.: Análisis de los sitios web de las bibliotecas universitarias argentinas. El 
profesional de la información, 2002, vol. 11, n. 2, 102-110 

25. Presidencia de la República de Bolivia: Decreto Supremo 26553, Creación de la Agencia 
para el Desarrollo de la Sociedad de la Información en Bolivia – ADSIB (2002) 

26. Rosson, M. B., Caroll, J.: Usability Engineering: Scenario-based development of human 
computer interaction. Morgan Kaufmann Publishers (2004) 

27. Ruth, S., Doh, S.,: Is E-Government Ready for Prime Time?. IEEE Internet Computing, vol. 
11, n. 2, (2007) 80-82 

28. Shneiderman, B.: Designing the User Interface: Strategies for Effective Human-Computer 
Interaction, Addison Wesley Publishing Company, 4th. edition (2004) 

29. Superintendencia de Telecomunicacíones: Primeros resultados del Análisis de Internet en 
Bolivia (2000) 

30. Superintendencia de Telecomunicacíones: Anuario 2006 (2006) 
31. Universidad Mayor de San Andrés: Plan Maestro Programa UMSATIC (2003) 
32. World Wide Web Consortium,  www.w3.org (2007) 


