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Abstract 
The objective of present study is to know the state of digital literacy in Ecuador at the last nine years, 
for which an analysis of evolution of the use of Information and Communication Technologies (ICTs) is 
focused on three main components, which are use of cell phone, use of computer and use of Internet 
in Ecuadorian population. In order to know the advance of use of the ICTs mentioned above, a 
research of historical information of indicators of each component from the year 2008 to the year 
2016. In addition, the forecasts of indicators of digital literacy are realized until the year 2020 to 
determine the future scenario of each indicator and consequently the state in which digital literacy will 
be found at the end of this decade. Finally, for each ICTs component investigated, the main actions 
taken out by Information Society protagonists and the challenges confront by Ecuadorian society are 
identified in order to be inserted in the new local and global educational and productive environment. 
Keywords: Forecasting, digital literacy, information society, information and communication 
technologies, education. 

1 INTRODUCTION 
Nowadays, we find ourselves in a society marked by a rapid flow of information and knowledge access 
that forms the basis for social change. We call this society the information society (IS) or knowledge 
society. This society is simultaneously evolving into a new model for collective participation that has 
permitted us to create deep interconnections between humans and machines. These interconnections, 
based on the utilization of ICT, have important effects on global politics, society, and economics. 
These changes have opened a wide gap in the educational, social, and productive arenas, due to the 
inequality in use of and access to these new technologies at the local, regional, and global levels [1]. 

From a human perspective and with the aim of defining the current state of ICT access and use, for all 
countries in general but particularly for Ecuador, in this study we analyze the current state of digital 
literacy and ICT use according to certain indicators, which we have defined as cell phone use, 
computer use, and Internet use over the period 2008-2016. In addition, we predict a future scenario for 
these digital literacy indicators through the end of this decade.  

2 THEORETICAL FACTORS: THE ICT ENVIRONMENT AND DIGITAL 
LITERACY 

While basic literacy indicators for children, youth, and adults are reaching 100% in other developing 
countries, in Ecuador approximately 5.8% of people over 15 years old still do not know how to read or 
write [2]. Alongside this type of literacy, another population that needs to be considered is growing in 
parallel. These are the people who are illiterate in terms of their relationship to the information society 
(IS). Or, to put it another way, there are people who lack basic knowledge of the digital culture that 
forms an integral part of our new technologized world dominated by ICT [3].  

Literacy has never been more essential to development. It is a vital part of all types of communications 
and learning. It is the sine qua non condition for accessing the current knowledge society [4]. New ICT 
has advanced so precipitously that it influences how we communicate as human beings in our families 
and our educational, productive, and economic environments within our globalized world. These 
influences create differences and gaps in our general access to information and knowledge. That is, a 
new factor has arisen: digital literacy.  
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Digital literacy, also known as ICT literacy or multimedia literacy, refers to the skill set a user needs to 
locate, organize, understand, evaluate, and analyze information when using digital technology. Use 
implies both the knowledge of how to manage ICT, and an understanding of what these technologies 
can do. Users must navigate in a society in which services and cultural opportunities are supported by 
computers and distributed over the Internet [5]. 

One way to understanding the impact that ICT access and use has had on Ecuador is to analyze 
certain indicators associated with the information society and defined by international organizations. 
We analyze several of these in the following sections.  

2.1 The Digitalization Index 
In general, studies on the economic and social impact of ICT have focused on technology platforms 
such as cell phone penetration, Internet access, and adoption of broadband service. Nevertheless, 
these are not sufficient to conduct a more global analysis. According to Telecom Advisory Services 
(TAS, 2012), the transition to the information society should be analyzed according to a set of 
indicators that measures not only adoption, but also use of these same technologies [6].  

Given that recommendation, a digitalization indicator should allow researchers to analyze multiple 
impacts: economic growth, increase in employment, reduction in poverty, innovation, well-being, social 
inclusion, transparency, and institutional development. Consequently, the digitalization index 
measures the technological development of a country and the assimilation of specified technology in 
the economic and social domains [6]. The TAS digitalization index includes 24 indicators groups into 
six factors: Affordability, Network reliability. Accessibility, Capacity, Utilization and Human capital. 

The digitalization index is an average of the sum of each of the six factors listed above. According to a 
presentation given at the United Nations Conference on Trade and Development (UNCTAD), if one 
ranks all countries according to the digitalization index and classifies them in four stages of 
development, from the lowest to the most advanced, four classifications emerge: limited, emerging, 
transitional, and advanced, on a scale from 0 to 100.  According to this classification, Ecuador falls 
into the emerging group, with a digitalization score between 21 and 35 ([7] and [8]). 

Another important factor to consider with regard to this indicator is that, according to Katz (2012), we 
can also visualize the contribution of ICT to society using the digitalization index with equivalents, that 
is, an increment of 10% in the index equals approximately an 0.81% increase in the Gross Domestic 
Product (GDP) of a country.  

2.2 The Human Capital Index 
According to OECD11 (2016), human capital is a combination of aptitudes and innate abilities that any 
person has, along with the learning and rank that she/he acquires through education and training. All 
these qualities return economic and non-economic benefits to society over the long-term.  

The Human Capital Index is an informational product of the World Economic Forum (WEF). The 
Human Capital Report is focused on highlighting good practices. It identifies challenges for the 
variables of education, sex, and work for all countries.  

According to the 2016 Human Capital Index [9], Ecuador ranks 53, ahead of other regional countries 
such as Argentina, Uruguay, Costa Rica, and Mexico. Finland holds first place in the global index.  

                                                        
1 Organization for Economic Cooperation and Development (OECD) is an international cooperation organization, made up of 35 

States, being its objective to coordinate economic and social policies. 
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(Note: Promedio = Average) 

Figure 1. Human Capital Index 2016 for Latin America and the Caribbean 
Data compiled by the authors. 

As we see in Fig. 1, for the 2016 world ranking, Ecuador ranks higher both in points and in position, 
compared to the results for 2013. It moved forward eight places with a score of 65.88. Within the Latin 
America and Caribbean region, it holds fourth position among 21 countries, which places it above the 
regional average of 66.83.  

2.3 Networked Readiness Index 
Each year, the World Economic Forum also publishes the Networked Readiness Index. WEF analyzes 
139 world economies using 53 variables groups into five sub indexes that are related to a political 
framework, infrastructure, ICT usage, and ICT impact [10].  

This latter indicator measures the degree of preparation that a nation achieves in order to participate 
in the benefits of ICT development. It is composed of three sub indicators: 

• The environment that a country or community creates  for ICT; 

• Preparation within certain community groups: individuals, business leaders, and the 
government; and   

• How these selected groups use ICT.  

Ecuador’s progress as measured by the Networked Readiness Index is as follows. In 2008, Ecuador 
ranked 116 among 134 countries [11]. For 2016, Ecuador ranked 82 among 139 countries [12]. That is 
to say, Ecuador advanced 35 places. In addition, compared to the Latin American and Caribbean 
region as a whole, Ecuador ranked nine places above the average, as we see in Fig.2.  

 
Figure 2. The Networked Readiness Index 2016 for Latin America and the Caribbean 

Data compiled by the authors. 
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3 METHODOLOGY 
In order to study the influence of literacy in Ecuador, we have applied a quantitative methodology. We 
have collected data from different reports from both national and international organizations that are 
related to ICT access and use, and its impact on information society indicators. Basically, the 
information that is the object of this study relates to digital illiteracy. In the first stage, we obtained 
statistical data on people without active cell phones that use neither computers nor the Internet. The 
data obtained comes from Ecuadorian agencies that provide data on ICT use, such as Instituto 
Nacional de Estadísticas y Censos (INEC, National Institute of Statistics and the Census) and Agencia 
de Regulación y Control de las Telecomunicaciones (Telecommunications Regulatory and Control 
Agency), among others. The data obtained covers the period between 2008-2016.  

With this data, we forecasted the future values of the indicators, using the historical data as a 
reference. At this point we should define the concept of forecasting. Adam and Ebert’s definition [13] 
states that a forecast is a method to estimate a future event using projections of historical data. These 
data then can be combined systematically in a predetermined form in order to make a future estimate. 
These authors also state that prediction is a process of estimating a future event based on subjective 
considerations, apart from the simple data obtained from the past.  

We built the forecasting model based on an analysis of the indicators represented as time series. We 
derived a forecast of future behavior by decomposing the historical data into referential components 
such as trend and seasonal variation. These components allowed us to make forecasts using the 
technique of double exponential smoothing. We used this technique every time after performing a 
primary analysis of the data obtained. Our data series showed trends but not seasonality [14]. 

Double exponential smoothing requires a calculation of the forecasting data using equations 1 and 2 
(below). To complete the calculation, we need two smoothing constants, α y β. We then calculate the 
following estimates: 

!!   = !!! + (1 − !)(!!!! + !!!!) Eq. 1 

!! = ! !! − !!!! + 1 − ! !!!! Eq. 2 

!!!! = !! + !! Eq. 3 

where Si is the average double exponential smoothing of the series in period i; is the average of the 
double exponential smoothing of the trend in period i; α is the smoothing parameter for the average, 
with a value between 0 and 1; β is the smoothing parameter for the trend, with a value between 0 and 
1; and !!!!  is the forecast for period i+1. 

In addition, as a result of calculating the forecast, we determined values for the following error 
measurements that evaluate the fitness of the method for making the forecast, being: 

Mean Squared Error (MSE): measures absolute error; it adjusts the errors (the difference between the 
historical data and the data of the adjusted forecast predicted by the model) so that the positive and 
negative errors do not cancel each other out [15]. Root Mean Squared Error (RMSE) the square root 
of the MSE; it is the most popular measurement of error. Also known as the quadratic loss function, it 
is the average of the absolute values of the forecasting errors. Useful when the cost of the forecast 
errors is proportional to the absolute size of the forecast error. RMSE is used as a selection criterion in 
order to better adjust the time series models [15]. Both the MSE and the RMSE are known as 
measures of fit. Mean Absolute Percentage Error (MAPE): a statistical measurement of relative error 
as an average percentage of the error of the historical data. It is more useful when the cost of the 
forecast errors is more closely related to the percent error than a numerical error value. It is a 
measurement associated with Theil’s U-statistic, which measures the credibility of the model’s 
forecast. That is to say, if this statistic is less than 1.0, the method used for forecasting will provide an 
estimate that is statistically better than guessing [15]. 

If we look at the population over five years old in Ecuador, those that can be considered digitally 
illiterate demonstrate three significant traits: 1) none of them have active cell phone accounts; 2) none 
of them have used a computer during the last 12 months; and 3) none of them have used the Internet 
during the last 12 months. We can then make forecasts based on each of these characteristics, and 
also of digital illiteracy in general, both of which are specified by the indicators for the period 2008-
2016.  
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4 ANALYSIS AND RESULTS 
Table 1 [16] and [17] shows the change in people who have active cell phone accounts between 2008 
and 2016. By using the historical data and applying the methodology described above and Risk 
Simulator 2016 software, we obtained the following forecasts of the percent of people who will have 
active cell phones in Ecuador: 

Table 1.  Forecast of people who will have active cells phones. 

Forecast 

Period Real 
Adjusted 
Forecast 

1 (2008) 0.38 
 2 (2009) 0.40 
 3 (2010) 0.43 0.42 

4 (2011) 0.47 0.46 

5 (2012) 0.50 0.50 

6 (2013) 0.51 0.54 

7 (2014) 0.54 0.53 

8 (2015) 0.55 0.56 

9 (2016) 0.56 0.57 
Forecast 10 (2017) 

 
0.57 

Forecast 11 (2018) 
 

0.58 

Forecast 12 (2019) 
 

0.59 

Forecast 13 (2020) 

 

0.59 
 

Error Results 

Measures of Error 

RMSE 0.0135 

MSE 0.0002 

MAPE 2.09% 

Theil’s U 0.4838 

 

The analysis produced the following values:  
alfa = 0.8560  
Beta = 1.0000 

Source: Risk Simulator results  
Data compiled by the authors 

Therefore, the percent of people who had active cell phones during the last nine years increases by 
18%; and is expected to be 59% in 2020.  

As we can see in Table 1, in 2016, 56% of the population had active cell phones. Nevertheless, when 
we analyzed changes in the indicator for phone service density2 in Ecuador, we observed that during 
the last nine years, the rate fluctuated between 0.84 and 1.11. Our data was derived from the Agencia 
de Regulación y Control de las Telecomunicaciones de Ecuador (Telecommunications Regulation and 
Control Agency of Ecuador) [18]. (See Fig. 3.) 

 
Figure 3. National Density of Active Cell Phone Lines. 

Data compiled by the authors. 

                                                        
2 Telephone density is obtained from the ratio of the number of telephone lines divided for the total population. 
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From our interpretation of Fig. 3, we see that for the average from 2008 until now, there is one active 
cell phone for each Ecuadorian citizen. Therefore, if we compare the two indicators shown in Table 1 
and Fig. 3, we can conclude that there are individuals that have more than one active cell phone.  

Another component that forms part of the digital literacy index is the condition that the digitally illiterate 
person has not used a computer. The website, Ecuador en cifras (Ecuador in Numbers) [19] supplied 
the data to measure the advance in computer use in Ecuadorian society for people over five years old, 
as expressed in Table 2: 

Table 2.  Forecast of computer use Ecuador. 

Forecast 

Period Real 
Adjusted 
Forecast 

1 (2008) 0.41   

2 (2009) 0.39   

3 (2010) 0.38 0.38 

4 (2011) 0.36 0.36 

5 (2012) 0.39 0.35 

6 (2013) 0.44 0.41 

7 (2014) 0.48 0.48 
8 (2015) 0.50 0.51 

9 (2016) 0.52 0.53 

Forecast 10 (2017)   0.55 

Forecast 11 (2018)   0.57 

Forecast 12 (2019)   0.59 

Forecast 13 (2020)   0.62 
 

Error Results 

Measure of Error 

RMSE 0.0186 

MSE 0.0003 

MAPE 3.18% 

Theil’s U 0.6752 

The analysis produced the following values:  
alfa = 1.0000,  
Beta = 1.0000 

Source: Risk Simulator results 
Data compiled by the authors 

Table 2 shows that the percent of the population that used a computer between 2008 and 2016 was 
between 25% and 56%, where the year 2011 showed the lowest usage. Our forecast for 2020 shows 
that 62% of Ecuadorians will use a computer.  

One of the strategies that increases the use of computers is the trend for Ecuadorian families to have 
a home computer. Between 2012 and 2016, the rate of desktop computer home ownership rose from 
26% to 27%, while the trend for laptops grew from approximately 14% to 25% [17]. Apart from these 
trends, it is important to note that from 2012 to 2016, the percent of individuals using a computer rose 
from 39% to 52%. The growth was greatest for the group between 5 and 24 years of age. Finally, as 
we specified before, the third component that contributes to our digital literacy index is Internet use 
during the last 12 months for each year surveyed. Table 3 below shows the results of our analysis: 

Table 3.  Forecast for Internet use in Ecuador. 

Forecast 

Period Real 
Adjusted 
Forecast 

1 (2008) 0.26 
 2 (2009) 0.25 
 3 (2010) 0.29 0.24 

4 (2011) 0.31 0.30 

5 (2012) 0.35 0.35 
6 (2013) 0.40 0.39 

Error Results 

Measures of Error 

RMSE 0.0215 

MSE 0.0005 

MAPE 4.64% 

Theil’s U 0.6267 

The analysis produced the following values: 
alfa = 0.7126,  
Beta = 1.0000 
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7 (2014) 0.46 0.45 
8 (2015) 0.51 0.52 

9 (2016) 0.56 0.56 

Forecast 10 (2017) 
 

0.60 

 Forecast   1 (2018) 
 

0.65 

Forecast 12 (2019) 
 

0.70 

Forecast 13 (2020) 
 

 0.75 
 

Source: Risk Simulator results 
Data compiled by the authors 

Table 3 shows that the percentage of people who accessed the Internet between 2008 and 2016 was 
between 25% and 56%, that is, there was an increase of approximately 5% per year. This implies that 
if we project to the year 2020, the percentage of Ecuadorians who will access the Internet will be 75%. 

Moreover, the age range for the people who most frequently use the Internet is between 16 and 24 
years old. The locations where the Internet is accessed are as follows: home, 54%; cybercafés and 
other public access points, 23%; work, 9%; educational institutions, 8%; and others, 6%. With regard 
to public access to the Internet, the government policy in Ecuador has been to implement info centers 
throughout the country for communities far from urban centers. Right now, there are 854 such centers 
in 727 parishes nationwide [20]. 

One of the ethical problems associated with literacy is related to Internet access. We can pose the 
problem as one with economic, technical, socio-cultural, and intercultural dimensions. Due to these 
types of constraints, in the majority of instances, only a small sector of the population has Internet 
access at any one time [21]. This problem is not exclusive to any one isolated country, but rather is a 
matter of the relationship between countries in terms of being first-world, second-world, and third-
world nations.  

In addition, for indicators obtained discretely, INEC gives a comprehensive summary of the indicator 
that corresponds to digital illiteracy. In Table 5 we see the historical data and the forecast for this 
indicator. Note that digital illiteracy has decreased, according to the data registered on the website, 
Ecuador in Numbers, that is, in Ecuador for the years 2013 [22], 2015 [23] and 2016 [17], this indicator 
decreased between 29.2 % (2010) and 11.5% (2016).  

Table 4.  Forecast for digital illiteracy in Ecuador. 

Forecast 

Period Real 
Adjusted 
Forecast 

1 (2010) 0.29  

2 (2011) 0.25  

3 (2012) 0.21 0.24 

4 (2013) 0.20 0.18 
5 (2014) 0.14 0.16 

6 (2015) 0.12 0.11 

7 (2016) 0.12 0.08 

Forecast 10 (2017)   0.09 

Forecast 11 (2018)   0.08 

Forecast 12 (2019)   0.07 

Forecast 13 (2020)   0.06 
 

Error Results 

  Measures of Error 

RMSE 0.0224 

MSE 0.0005 

MAPE 14.69% 

Theil’s U 0.8747 

The analysis produced the following 
values:  

alfa = 0.6809,  

Beta = 1.0000 

Source: Risk Simulator Results 
Data compiled by the authors 
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In Fig. 4, we see a graphic representation of the comparison between the real and forecasted data for 
2020. 

 
Figure 4. Forecast of Digital Illiteracy.  

Data compiled by the authors. 

Once the forecast is represented as a time series, we can then predict the behavior of digital illiteracy 
chronologically for the period 2010-2016. The result is that, in 2020, the percent of digital illiteracy in 
Ecuador will be 6%.  

5 CONCLUSION 
In the last nine years, the indicators related to digital illiteracy have decreased. The decrease is 
related to an increase in the use of cell phones, computers, and the Internet. Ecuadorian society has 
increased its overall use of ICT in the educational and productive domains. 

To complete this study, we should consider the idea that achieving digital literacy will be a long-term 
goal in Ecuador. By the end of this decade, there will still be Ecuadorians who do not have access to 
ICT. This represents a hindrance in terms of achieving regional competitiveness in the educational 
and business fields.  

By the end of this decade, there will still be people who are digitally illiterate in Ecuador. Therefore, 
authorities should invest in government projects such as installing more broadband networks, boosting 
cell phone service, constructing more info centers, and supporting policies that expand cell phone use. 
These are some of the actions that will increase access to and use of ICT throughout the population.  

Taking into consideration the fact that the indicators for ICT use and access have favored Ecuador 
over the last five years, just as the indicators related to the information society have been positive for 
Ecuador, we can assert that Ecuador is on the right track in terms of its governmental policies for 
promoting the use of new technologies throughout society.  

REFERENCES  
[1]  J. Andrade and M. Campo-Redondo, "Tecnologías de Información: Indicadores de la inclusión 

digital." Revista venezolana de Gerencia, nº 33, pp. 49-73, 2006.  

[2]  Ministerio de Educación del Ecuador, "Estadística Educativa." March 2015. [on-line]. Available: 
https://educacion.gob.ec/wp-
content/uploads/downloads/2016/01/Publicaciones/PUB_EstadisticaEducativaVol1_mar2015.p
df. [Last retrieved: 23 Abril 2017]. 

[3]  Fundación Telefónica, "Alfabetización digital y competencias informacionales." 2012. [on-line]. 
Available: https://ddv.stic.ull.es/users/manarea/public/libro_%20Alfabetizacion_digital.pdf 

0,00 
0,10 
0,20 
0,30 
0,40 

2008 2010 2012 2014 2016 2018 2020 2022 

Fo
r o

ne
 

Year 

Digital illiteracy 

Real Adjusted Forecast 

8279



[4]  R. Mark, R. Clinton and S. I. Margarete, "Organización de las Naciones Unidas para la 
Educación." 2008. [on-line]. Available: 
http://unesdoc.unesco.org/images/0016/001631/163170s.pdf 

[5]  UNESCO, "Policy brief." May 2011. [on-line]. Available: 
http://unesdoc.unesco.org/images/0021/002144/214485e.pdf. [Last retrieved: 29 Abril 2017]. 

[6]  Telecom Advisory Services, "La digitalización en Ecuador: situación actual y agenda para el 
futuro." 22 November 2012. [on-line]. Available: http://www.teleadvs.com/wp-
content/uploads/Ecuador-Presentacion-v-9.pdf. [Last retrieved: 24 Abril 2017]. 

[7]  R. Katz, "The Transformative Economic Impact of Digital Technology." May 2015. [on-line]. 
Available: http://unctad.org/meetings/es/Presentation/ecn162015p09_Katz_en.pdf 

[8]  Strategy&, "Maximizing the impact of digitization." 2012. [on-line]. Available: 
http://www.strategyand.pwc.com/media/file/Strategyand_Maximizing-the-Impact-of-
Digitization.pdf 

[9]  World Economic Forum, "The Human Capital Report 2016." 2016. [on-line]. Available: 
http://www3.weforum.org/docs/HCR2016_Main_Report.pdf 

[10]  I. Report, S. Baller, S. Dutta and B. Lanvin, "The Global Information Technology Report 2016 
Innovating in the Digital Economy." INSEAD, Cologny/ Geneva / Switzerland, 2016. 

[11]  S. Dutta and I. Mia, "The Global Information Technology Report Mobility in a Networked 
World." 2008. [on-line]. Available: 
http://www3.weforum.org/docs/WEF_GITR_Report_2009.pdf. [Último acceso: 29 abril 2017]. 

[12]  S. Baller, S. Dutta and B. Lanvin, "The Global Information Technology Report 2016." 06 July 
2016. [on-line]. Available: https://www.weforum.org/reports/the-global-information-technology-
report-2016. [Last retrieved: 29 april 2017]. 

[13]  E. Adam and R. Ebert, "Administración de la producción y operaciones conceptos, modelos y 
funcionamiento." México: Pearson Prentice-Hall, 1991, p. 84. 

[14]  A. Webster, Estadística aplicada a los negocios y la Economía, B. U. McGraw-Hill, Ed., Santa 
Fe de Bogotá: McGraw-Hill, 2000.  

[15]  R. Chaid and R. Draxler, "Root mean square error (RMSE) or mean absolute error (MAE)? – 
Arguments against avoiding RMSE in the literature." Geosci. Model Dev, vol. VII, pp. 1247-
1250, 2014.  

[16]  INEC, «Reporte Anual de Estadísticas sobre Tecnologías de Información y Comunicación,» 
2011. [on-line]. Available: http://www.inec.gob.ec/sitio_tics/presentacion.pdf. [Último acceso: 
25 abril 2017]. 

[17]  INEC, "Ecuador en Cifras." 2016. [on-line]. Available: 
http://www.ecuadorencifras.gob.ec/documentos/web-
inec/Estadisticas_Sociales/TIC/2016/170125.Presentacion_Tics_2016.pdf. [Último acceso: 25 
abril 2017]. 

[18]  ARCOTEL, "Densidad de líneas activas y participación de mercado." 2017. [on-line]. Available: 
http://www.arcotel.gob.ec/servicio-movil-avanzado-sma/. [Último acceso: 25 abril 2017]. 

[19]  INEC, "Tecnologías de la Información y Comunicación-TIC." 2016. [on-line]. Available: 
http://www.ecuadorencifras.gob.ec//tecnologias-de-la-informacion-y-comunicacion-tic/. [Último 
acceso: 29 April 2017]. 

[20]  MINTEL, "Estadística." 2016. [on-line]. Available: 
https://www.telecomunicaciones.gob.ec/observatorio-tic/. [Último acceso: 23 March 2017]. 

[21]  L. Bernal Pérez, "Nuevas tecnologías de la información: problemas éticos." 2003. [on-line]. 
Available: http://eprints.rclis.org/6354/1/Alfabetizacion.pdf 

8280



[22]  Ecuador en Cifras, "Tecnologías de la Información y Comunicaciones (TIC´S) 2013." 2013. 
[on-line]. Available: http://www.ecuadorencifras.gob.ec/documentos/web-
inec/Estadisticas_Sociales/TIC/Resultados_principales_140515.Tic.pdf 

[23]  Ecuador en Cifras, "Tecnologías de Información y Comunicación (TICs) 2015." December 
2015. [on-line]. Available: http://www.ecuadorencifras.gob.ec/documentos/web-
inec/Estadisticas_Sociales/TIC/2015/Presentacion_TIC_2015.pdf 

[24]  MINTEL, "Libro blanco de territorio digitales en Ecuador." October 2014. [on-line]. Available: 
http://www.observatoriotic.mintel.gob.ec/wp-content/uploads/2015/03/Libro-Blanco-Territorio-
Digital-v2-20-Octubre-2014.pdf. 

[25]  INEC, "Estadísticas TIC 2012." 2013. [on-line]. Available: 
http://www.inec.gob.ec/sitio_tics2012/ 

[26]  Diario El Comercio, "El Comercio." 8 September 2016. [on-line]. Available: 
http://www.elcomercio.com/actualidad/personas-alfabetizado-ecuador-educacion.html. [Último 
acceso: 23 April 2017]. 

 

 

8281




