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Abstract* 

 

Broadband plays a key role in society, impacting GDP, productivity, and 
employment. In the Latin American and Caribbean region, which is characterized 
by low broadband penetration costly Internet connection, low usage, and sporadic 
adoption of mobile technology, a major goal for governments is to universalize 
access to and usage of broadband. This paper presents an econometric model 
which shows that, in Latin America and the Caribbean, on average, a 10 percent 
higher broadband penetration is associated with 3.19 percent higher GDP, 2.61 
percent higher productivity, and 67,016 new jobs. It also defines the variables that 
a government can control to help increase the number of broadband subscriptions 
per capita in order to effectively improve socioeconomic conditions in the 
country. 
 
JEL Classifications: C52 
Keywords: Broadband, LAC, Impact, GDP, Productivity, Employment 
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Introduction 
 
Broadband Penetration in Latin America and the Caribbean 

Fixed and mobile broadband penetration in Latin American and Caribbean (LAC) countries 

is much lower than in more industrialized countries, such as the OECD countries. In addition 

to being low, broadband penetration in LAC countries is quite unequal, as can be seen in 

Figure 1. The main reasons for this inequality are the variations in socioeconomic and 

orographic conditions in LAC countries and the high cost of the investments required for 

infrastructure (Czernich et al., 2009). However, and despite the moderate broadband 

penetration in LAC countries, mobile broadband has evolved very rapidly in recent years (see 

Figure 2). 

Figure 1. Inequality of Broadband Penetration in LAC Countries 

 

Source: ITU (2011). 

Figure 2. Fixed and Mobile Broadband Penetration in LAC and OECD Countries 

 

Source: ITU (2011) 
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Indeed, Internet penetration in LAC countries has tended to favor mobile and, if mobile 

Internet penetration maintains the rate of growth seen in recent years, the number of mobile 

subscriptions is expected to reach twice the number of fixed subscriptions by 2012–2013 

(Czernich, et al., 2009: ITU, 2011). Additionally, as shown in Figure 3, compared to the 

OECD, connectivity in the LAC region is not only low speed, but also considerably more 

costly (Garcia-Zaballos and Arias, 2009). These factors make it very difficult to close the 

existing technology gap. 

 

Figure 3. Broadband Quality and Prices, LAC and OECD Countries  

 

Source: Galperin and Ruzzier (2011). 

 

Contributions to the Literature 

The impact of telecommunications, specifically the Internet and broadband, on countries’ 

socioeconomic development has already been proven by numerous studies, all of which 

concur that increases in broadband penetration have associated increases in GDP, 

productivity, and employment. However, these studies do not refer to LAC countries 

specifically, nor do they take a non-linear approach, as we do herein. Notwithstanding, our 

findings are constrained by the fact that the available information concerning broadband in 

the region is relatively recent. 
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 This paper makes two major contributions to the literature: the first is an econometric 

model specific to LAC countries. This model demonstrates that, on average, countries that 

increase broadband penetration by 10 percent have associated increases of 3.19 percent in 

GDP and 2.61 percent in productivity, and generate 67,016 new jobs. A complementary 

finding is that the higher the broadband penetration rate, the greater the multiplier effect of an 

additional increase of broadband on GDP, productivity, and employment. The second 

contribution is the definition of a model that can help governments determine the means 

available to them to shape the broadband status of their respective countries. 

 

Association of Broadband with GDP, Productivity, and Employment 

Broadband and GDP  

Our model consists of a time series pool cross section, with data from 26 LAC countries, 

analyzed year over year from 2003 to 2009. It shows that, in our sample, a 10 percent 

increase in broadband penetration brought about an average increase of 3.19 percent in per 

capita GDP. In other words, we determined the function that best fit the available dataset and 

measured, at the end of the timeframe considered,1 the correlation between a 10 percent 

increase in broadband penetration and per capita GDP. 

 The reason we worked with a wealth model (GDP per capita and broadband 

penetration) rather than a growth model, which measures the immediate effect on GDP 

growth of an increase in broadband penetration in a given moment in time, is that we wanted 

to measure the long-term, cumulative effect associated with increases in broadband 

penetration over time, in this case, from 2003 to 2009. 

 GDP is a function of investment, consumption, public spending, and trade surplus or 

deficit. To determine the independent variables of the model, we chose 87 surrogate variables 

associated with these concepts that were not correlated to each other, and we selected those 

that provided the best model in terms of robustness (maximum self-determination coefficient, 

minimum coefficient of variation of residuals, and conditions of non-heteroskedasticity, non-

autocorrelation, and non-multicolinearity). These five variables define the most appropriate 

model (see Figure 4), preserving robustness not just for one point in time but for several time 

periods (2003–2005, 2003–2007, and 2003–2009).  

                                            
1 Since we worked with a non-linear model, we analyzed the impact of broadband at the end of the chosen 
timeframe, that is, in 2009. 
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   The formulation of a non-linear model is key and salient point of differentiation with 

current models. The reason for this choice is that the relationship between the explanatory 

variables and the dependent variable is non-linear. We verified this first by formulating a 

linear model for GDP2 whose explanatory power (R2) and coefficient of variation were 

considerably more limited than those of its equivalent non-linear model, and second, by 

verifying that scatter plots of residuals versus some of the independent variables presented a 

quadratic pattern. We relied on data used by the World Bank and the ITU. Specifically, our 

samples of regression variables come from the World Bank’s World Development Indicators 

and ITU’s World ICT Indicators databases. 

 

Figure 4. Regression Model Vignette3 

   

 

   As can be seen in Figure 5, the independent variables are: fixed broadband penetration 

per 100 inhabitants (Y), the interest rate spread (Z1), the interest on new debt (Z2), the 

multilateral debt (Z3) and net official development aid (Z4), all of which are significant. All 

of these Z variables have a direct effect on investment and public spending in any given 

country, although some of them, such as Z3 and Z4, apply in a greater way to poorer 

countries. We study fixed broadband penetration instead of other variables such as mobile 

broadband penetration, broadband speed, or broadband coverage, due to the lack of data 

available for LAC countries in the period under consideration. However, despite the lack of 

information to analyze the effect of broadband speed on GDP in LAC, existing literature 

points out that the higher the broadband speed, the higher its effect on GDP. A report by 

Ericsson and Arthur D. Little in 33 OECD countries quantifies the isolated effect of 

broadband speed, showing that doubling the broadband speed for an economy increases GDP 

by 0.3 percent (Ericsson and Arthur D. Little, 2011.) 

                                            
2 We performed the same analysis for productivity and employment with exactly the same findings. 
3 The authors elaborated this figure, as well as and the remaining figures in this document. 
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Figure 5. Model Statistics 

 

  

Our model, tested in different timeframes, posits that, on average, a 10 percent increase 

in broadband penetration in 2005 was associated with a 1.34 percent increase in GDP; in 

2007, with a 2.29 percent increase; and in 2009, with a 3.19 percent increase. These findings 

corroborate that the greater the number of broadband subscriptions per capita a country has 

over time, the greater impact that an additional increase in the number of broadband 

subscriptions will have on that country’s GDP. However, the pace of GDP growth decreases 

over time, which implies that the impact of broadband on GDP will reach a saturation point 

at some point in time (see Figure 6).  

 

Figure 6. Impact on GDP Over time of a 10 Percent Increase in  
Broadband Penetration 

 

 

   

Otherwise, as shown in Figure 7, among LAC countries, for a given timeframe, the 

relationship between broadband penetration and GDP per capita is quadratic but dampened 

over time, showing that (looking at the slope of the fitting curve at different penetration 

rates), when broadband penetration increases, GDP in poorer countries (those with fewer 
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broadband subscriptions) increases more than in wealthier countries (those with more 

broadband subscriptions). 

Figure 7. Impact of Broadband on GDP among LAC Countries  
(2009) 

 

 

 

  Since our dataset contains only 121 samples for the seven years considered, we 

included other 36 additional countries, with similar GDP per capita to LAC countries, 

expanding the dataset to a total of 374 samples in the seven years in order to test for 

robustness. Using the same independent variables, our findings are exactly the same. 

Interestingly, on average, increases of 10 percent in broadband penetration have associated 

increases of 3.19 percent in GDP per capita. Given the nature of our data, we also controlled 

for country and year fixed effects and we observed similar findings and the same growth 

trend of GDP per capita versus broadband penetration.  

 

Broadband and Productivity  

As we did for broadband and GDP, we followed the same methodology to prove up to 92 

variables associated with production inputs. As can be seen in Figure 8, the independent 

variables are: fixed broadband penetration per 100 inhabitants (Y), the Gini coefficient (Z1’), 

the ILO 131 minimum wage fixing convention (Z2’), the percentage of urban population 

(Z3’), the percentage of primary school enrollment (Z4’), and the percentage of primary 

school completed for students 15 years of age or older (Z5’), all of which are significant. 

While Z1’ and Z3’ are associated with geographic distribution of production inputs, Z2’, Z4’ 

and Z5’ are associated with the quality of the labor force, which is influenced by the 

regulatory environment, wages, and education received, among other factors. 
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Figure 8. Model Statistics 

 

 

In this case, the model posits that, for LAC countries, on average, a 10 percent increase 

in broadband subscriptions per capita (see Figure 9) in 2004 was associated with a 0.49 

percent increase in productivity; in 2006, with a 1.16 percent increase; and in 2008, with a 

2.61 percent increase. These findings once again corroborate that the greater the number of 

broadband subscriptions per capita a country has over time, the more that an additional 

increase in the number of broadband subscriptions will impact a country’s productivity. 

Additionally, and although similarly to GDP, the trend for productivity growth decreases 

over time, we note that productivity grows at a faster pace than GDP as the number of 

broadband subscriptions increases. 

 

Figure 9. Impact on Productivity over Time of a 10 Percent Increase in  
Broadband Penetration 

 

 

   

Finally, according to the model presented, policies whose goal is to decrease inequality 

are associated with an increase in productivity for any given country. Therefore, policies 

focused on inclusion, which consider aggregating demand in municipalities (healthcare 

centers, police and fire departments, agricultural cooperatives, and so on), will have an 

associated increase in productivity. Similarly, policies focused on quality (broadband speed) 
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will have a positive effect on productivity since, as mentioned above, greater broadband speed 

increases output (GDP) and, consequently, ceteris paribus, if inputs remain constant, 

productivity rises. 

 

Broadband and Employment  

We followed the same methodology as we did for broadband and GDP and for broadband 

and productivity, proving up to 89 variables to finally select the seven explanatory ones. As 

can be seen in Figure 10, the independent variables are: fixed broadband penetration per 100 

inhabitants (Y), the number of days needed to start a business indicator (Z1’’), the percentage 

of the population age 15 or older (Z2’’), the interest rate (Z3’’), the cost of start-up 

procedures (Z4’’), new business density (Z5’’), new business density squared (Z5’’ sq.), and 

the value-added of the industrial sector as a percentage of GDP (Z6’’), all of which are 

significant. While Z1’’, Z3’’, Z4’’, and Z5’’ are associated with the conditions to generate 

new employment, Z2’’ relates to the working-age population and Z6’’ to the importance of 

the industrial sector in the economy. 

 

Figure 10. Model Statistics 

 

 

  In this case, the model posits that for LAC countries, on average, a 10 percent increase 

in broadband subscriptions per capita (see Figure 11) in 2005 was associated, with 15,296 

new jobs created (0.12 percent more jobs); in 2007, with 38,130 new jobs (0.28 percent more 

jobs); and in 2009, with 67,016 new jobs (0.5 percent more jobs). These findings once again 

corroborate that the higher the number of broadband subscriptions per capita in a country 

over time, the more that an additional increase in the number of broadband subscriptions will 

impact a country’s employment level. 
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Figure 11. Impact on Employment over Time of a 10 Percent Increase in  

Broadband Penetration 
 

 

 

Broadband Network Economies Effect 

As we have analyzed throughout this chapter, since broadband is a crosscutting service 

enabler with clear socioeconomic benefits, it is imperative for governments to intervene 

proactively to effectively accelerate broadband penetration in the LAC region.  

   As we have already presented for GDP, productivity, and employment, and as Figure 

12 illustrates, the models verify the existence of a broadband network economies effect and 

thus, the more broadband subscriptions a country has over time, the greater the impact of an 

additional increase in the number of broadband subscriptions on GDP, productivity, and 

employment. This leads to the conclusion that the more maintainable the broadband policy of 

a country is, the better this policy will be for the country.  

 
Figure 12. Impact on GDP, Employment, and Productivity over Time of a 10 Percent 

Increase in Broadband Penetration 
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   But these findings are not sufficient. The question remains how governments can 

increase broadband subscriptions by 10 percent. To solve this dilemma, we move on to the 

last contribution of the paper, which addresses the variables that a government can effectively 

control to help shape broadband policy in the country. 

 

Levers to Determine a Country’s Broadband Policy 

In this section, we focus on the econometric model that defines the variables that will help a 

government to effectively increase the number of broadband subscriptions per capita in order 

to improve the socioeconomic conditions of the country.  

 

Econometric Model to Shape a Country’s Broadband Status  

Technology becomes cheaper over time. As a result, broadband penetration is expected to 

experience vegetative growth. However, there is no theoretical model in the literature that 

explains broadband penetration for a given country. At the Inter-American Development 

Bank, broadband penetration in LAC is explained in terms of four pillars: 1) public policies 

and strategic vision; 2) strategic regulation; 3) ICT infrastructure; and 4) capacity building 

and applications (see Figure 13).  

 

Figure 13. The Four Pillars that Explain Broadband Penetration 

 

 

  These pillars will be the basis for defining an econometric model that is new in the 

literature. We formulate a non-linear multivariate regression model using data from the 

World Bank and the ITU, where the dependent variable is the number of fixed broadband 

subscriptions per 100 inhabitants (Y) and, after proving up to 105 different variables 

associated with the four pillars presented, we chose seven independent variables: the number 
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of cellular subscriptions (X1), the percentage of the population between 15 and 65 years of 

age (X2), the percentage of households with PCs (X3), the monthly cost per business of a 

fixed telephone line (X4), the existence of IP telephone regulations (X5), the ending age of 

compulsory education (X6), and the time it takes to start a business (X7), all of which are 

significant (see Figure 14). 

 

Figure 14. Model Statistics 
 

 

 

Apart from these seven variables, one of which is exogenous (X2) and not directly 

controlled by the government and another one (X1) that has achieved almost a saturation 

point by 2012,4 we observed other variables that according to international evidence 

(Yongsoo, et al., 2010; OECD, 2011; Jordan, et al., 2011) play a key role in broadband 

penetration. However, they have not been included in the analysis because data are not 

available. These are X1’, spectrum management; X2’, interconnection issues; X3’, tariff 

affordability policies; X4’, Infrastructure sharing; X5’, access and infrastructure market 

competitiveness; X6’, regulation for the inclusion of ICTs in infrastructure; X7’, Effective 

use and endowment of a broadband universal access fund; X8’, percentage of population with 

IT knowledge; X9’, number of innovation centers and tele-centers per country; X10’, number 

of universities that include IT for teaching purposes; and X11’, number of software 

applications generated per country. 

 Once we have the regression model, we can analyze the weight of every independent 

variable in explaining the dependent variable by looking at the Tobs statistic. If we do this, we 

have the weights shown in Figure 15. 

 
                                            
4 We predict a substitution effect among voice mobile subscriptions and data mobile subscriptions. In our 
model, we used the total number of mobile subscriptions instead of the total number of data mobile 
subscriptions because there was not enough information available on data mobile subscriptions in the period 
considered (2003–2009).  
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Figure 15. Relative Weight of Explanatory Variables 

 

 

Findings of the Model 

The relationship between the explanatory variables and the dependent variable is not one of 

direct causation. However, it is still a strong and not hazardous relationship, as we have 

shown for different time periods (2003–2005, 2003–2007, and 2003–2009), where the model 

has always preserved its validity and robustness. In Figure 16.a, we summarize the variables 

that prove to be significant in our model, classified by supply/demand and by 

dimension/pillar, and in Figure 16.b, we summarize the variables that are also relevant for 

broadband penetration purposes but for which no data are available. 

 

Figure 16a. Summary of Measurable Significant Variables 

 

 

 



 
 

14 

Figure 16b. Summary of Non-measurable Relevant Variables 
 

 

 

Considerations about the Model 

The econometric model presented in this publication to explain the fixed number of 

broadband subscriptions per 100 inhabitants of a country is subject to the existing data that, 

as previously mentioned, are scarce. Consequently, and although variables associated with 

Public Policy and Strategic View and ICT Infrastructure seem to have played a more 

important role in determining the broadband status of any LAC country in the past few years 

(Figure 16b), we could expect a greater importance than the one presented by our model for 

other variables associated with strategic regulation or capacity building and applications. 

Despite the constraints in data availability, our findings show that, according to the weights 

of Figure 15, there seems to have been a relative lack of governmental support for strategic 

regulation and capacity building for LAC countries. 

   Otherwise, according to the World Bank (Youngsoo, 2010) and the OECD (OECD, 

2004), strategic regulation and capacity building policies have proven to be essential to 

reducing the digital divide (incidentally, the countries at the top of the OECD broadband 

ranking have promoted capacity building initiatives more proactively than the others in the 

last few years). Consequently, it is clear that it is time for LAC governments to prioritize and 

redirect more efforts to capacity building and application development initiatives. 

 

Conclusions 

Governments in Latin America and the Caribbean can improve the broadband status of their 

respective countries by controlling some key variables. As shown in this paper, although 

some of these variables can be directly measured and their significance analytically proven, 

other variables are not easily measured, even though they are internationally recognized. 
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Of the measurable variables that we have identified in our model, those associated with 

public policies and strategic view and ICT infrastructure have played a key role in 

determining the broadband status of LAC countries in the past few years, showing the active 

role of governments on these fronts. This has underscored the need for a greater focus on 

strategic regulation and capacity building and applications. By generating additional 

broadband subscriptions, focusing on these pillars will have a larger effect on GDP, 

productivity, and employment. The results show that, in Latin America and the Caribbean, on 

average, a 10 percent higher broadband penetration is associated with 3.19 percent higher 

GDP, 2.61 percent higher productivity, and 67,016 new jobs.  
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Technical Appendix 

This technical appendix describes in greater detail the statistical models developed in this 

paper. Some robustness tests and key indicators are also presented.  
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