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Abstract

Access to more information by a group of voters may represent more knowledge about
the political system and incentivize people to make better choices. In this paper I argue that
mass media have an impact over voters’ knowledge, reflected on one of the main forms of po-
litical participation that citizens have in a democracy: voting and politicians’ performance.
The media outlet I take into account is radio, starting from its last stage of expansion in
Colombia, since the mid 1990s. I use a measure of radio based on the counting of stations
and the exogenous variation in signal transmission given by municipal topographic charac-
teristics to study the effect of the growing number of radio stations on a set of political and
policy results. I find that in municipalities with more radio stations turnout for the different
types of elections, namely Presidential (1994-2010), Mayor (1994-2011) and Senate (1994-
2010) elections, increases. I show that the vote share of the winning party in the Senate
elections declines and the effective number of parties expands when there is greater exposure
to radio, suggesting an increasing electoral competition. Finally, I find that the presence of
local media also influences policy. A larger number of radio stations is associated with more
resources to investment and a lower share of spending represented by operating expenditures.
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Resumen

El acceso a mayor información por parte de un grupo de potenciales votantes puede sig-
nificar un mayor conocimiento acerca del sistema poĺıtico e incentivar a las personas a tomar
mejores decisiones. En este documento postulo que los medios masivos de comunicación ge-
neran un impacto sobre el conocimiento de los votantes, reflejado en una de las principales
formas de participación poĺıtica que poseen los ciudadanos en una democracia: el voto, y
sobre el desempeño de los poĺıticos. El medio de comunicación que abordo en el art́ıculo es
la radio, partiendo de su última etapa de expansión en Colombia, desde mediados de los
años 90. Utilizo una medida de radio basada en el conteo de emisoras y la variación exógena
en la transmisión de las señales dada por las caracteŕısticas topográficas municipales para
estudiar el efecto del creciente número de emisoras sobre varios resultados electorales y de
poĺıtica. Los resultados indican que en municipios con más estaciones de radio aumentó la
participación de los votantes en los diferentes comicios electorales, a saber, elecciones Pre-
sidenciales (1994-2010), de Alcalde (1994-2011) y de Senado (1994-2010). Muestro que el
porcentaje de votación del partido que gana las elecciones de Senado disminuye y el número
efectivo de partidos se incrementa en la medida que aumenta la exposición a la radio, lo que
sugiere un incremento en la competencia poĺıtica. Finalmente, encuentro que la presencia de
medios locales también influye sobre decisiones de poĺıtica. Un mayor número de estaciones
de radio está asociado con mayores recursos destinados a inversión y menor porcentaje del
gasto representado en gastos de funcionamiento.

Palabras Clave: Medios de comunicación, radio, votantes, información.
Clasificación JEL: D72, L82, P16.
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1 Introduction

Better informed individuals make better decisions. This premise is clearly identified with the

role that mass media accomplish in a society (radio, television, press). By providing information,

mass media affect citizens in multiple ways, including their political participation (see Gentzkow,

Shapiro, & Sinkinson, 2009,Gerber, Karlan, & Bergan, 2009). The role that mass media play in

democracy is crucial, since they help reduce voter uncertainty with respect to the government

or the politicians that represent them, they enhance and strengthen political accountability

and additionally, they allow candidates and politicians in office to present their government

platforms to a large fraction of the population.

This article explores the hypothesis that radio is a media outlet that has a significant impact

on voter behavior and policy outcomes. Exposure to an expanding media outlet can be taken

as a starting point, since its effect is not homogeneous, but reaches different segments of the

population at different paces. In this case, I take into account the growing number of radio

stations that Colombia experienced by mid 1990s, following the Constitutional mandate that

encouraged the creation of media outlets and supported freedom of speech1, and the introduction

of the first Plan Técnico de Radiodifusión Sonora (Technical Plan for Radio Broadcasting),

which is the instrument used by the National Government to legally define the broadcasting

service policy.

While the effect of mass media on political and economic outcomes has been studied in a

range of different contexts, there is little evidence about the development of radio as a mass

media outlet and its possible effects in Colombia. This article seeks to fill this gap.

In particular, this paper is related to the approach that links several aspects: media, infor-

mation, political participation and policy outcomes. Providing information via media outlets

can be seen as a way of “educating” the voter, to the extent that it reduces uncertainty and

strengthens public opinion. Moreover, media activity has the capacity to determine which issues

are important and which are not to both politicians and citizens (see McCombs & Shaw, 1972,

Van der Eijk & Franklin, 2009). Voting, as stated by Snyder & Strömberg, 2010, represents

for most people the main form of political participation, and as such, is an expression that

allows the support or legitimation of a representative’s labor and the improvement in political

accountability (Banerjee, Kumar, Pande, & Su, 2010, DellaVigna & Kaplan, 2007, Gentzkow,

2006, Snyder & Strömberg, 2010, Strömberg, 2004).

To capture the effect of radio on political and economic outcomes, I use a panel of Colom-

bian municipalities and examine the recent evolution of broadcasting in the country, taking

as the main period of analysis the years 1994-2010/2011, so as to have different results by

type of election (President, Mayor and Senate), electoral competition and also analyze different

expenditure categories.

As for my primary independent variable, radio reception, I use as my main measure the

number of frequencies with an operating license, which is equivalent to the number of active radio

1The 1991 Constitution, through article 20, backed the access to information and legitimized the work of the
media among the fundamental rights guaranteed to the country’s citizens.
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stations by municipality throughout the country. To address the potential endogeneity problem

that may guide the results in an unwanted way, I rely on Geographic Information Systems

(GIS) and ITM software (Olken, 2009) to exploit the predicted power of radio transmitters and

introduce the exogenous variation in FM radio signals. This adds robustness to the identification

strategy. The results I obtain once I use the predicted signal strength as an instrumental variable

to correct for the potential bias, indicate that the effect of radio on the outcomes of interest is

possibly biased downward.

My empirical strategy is a specification in first differences, that allows me to control for

municipal and time fixed effects, in which the dependent variable is one of the electoral or

policy outcomes of interest. I include a number of municipal characteristics, such as population,

socioeconomic and geographical controls. I first examine the effect of the number of radio

stations on electoral participation as measured by voter turnout in Presidential, Mayoral and

Senate elections as the outcome of interest. My main finding is that an increase in local radio

stations is associated with an increase in voter turnout for all types of election. In particular,

the estimates show that Presidential turnout increases approximately 0.8 percentage points as

a result of a one-standard deviation increase in the number of radio stations. In the same line,

turnout in Mayor and Senate elections present an increase of 1.2 and 1.9 percentage points

respectively. The results are robust to alternative specifications.

I next turn to analyze the impact of radio stations on a couple of municipal-level outcomes

from Colombian legislative elections of 1994 and 2010. Following the Political Science literature

(see Laakso and Taagepera (1979)), I construct two measures of competition: the first one,

represents the effective number of parties and the second one, is the vote share of the winning

party. I find a positive and significant impact of local media on electoral competition. This

suggests that the expansion of radio influenced the incursion of new political parties and move-

ments into the political system, and shifted the electorate support towards them. The point

estimates imply a 19.8 percentage point increase in the effective number of parties and a 3.4

percentage point reduction in vote share for the winning party.

Finally, I explore whether radio stations exert a positive or negative effect on government

spending. To this end, I use data on municipal expenditures in 1994 and 2010 and define two

separate dependent variables: the shares of investment and operating spending out of total

expenditure. If the presence of media improves political accountability, local politicians should

have additional incentives to provide the public goods demanded by the citizens, and this

should translate into relatively more funds destined to investment categories. The results I find

support this idea. There is a positive correlation between the expansion of radio and the share

of expenditure represented by investment. My estimates denote a 1.5 percentage point higher

share of capital spending. Interestingly, the estimates also point to a decrease in the share of

expenditure consisting in operating spending, a reduction of around 1.1 percentage points.

There are two main reasons why I only include FM radio stations in this article: first one,

there is little variation in the number of AM radio stations between 1994 and 2011 compared to

FM radio stations, so it cannot be taken as a significant expansion of radio; and second, since
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AM radio waves have better propagation properties through the ground and can follow the

terrain irregularities, geographical features such as mountains and slopes do not actually affect

the wave propagation, so they cannot be taken into account when calculating the instrumental

variable. Characteristics like ground conductivity and soil humidity better explain AM waves

propagation, but these are not available by municipality2.

A potential concern regarding my identification assumption arises if the expansion of radio

is correlated with a growth in municipal political interest, so results may be biased if zones with

increasing political interests are the ones in which more radio stations are established. Hence, I

should find no effect of the instrumental variable on political or economic outcomes before the

expansion of radio (before 1995), in order to verify that new radio stations are not related to

previous trends of the outcomes of interest. Also, since I only include stations in FM technology

(as noted before, because topographic characteristics do not affect AM waves as they affect FM

waves), AM radio stations should not have any influence on the outcomes I analyze. To address

these concerns, I perform a series of regressions (placebo tests) to check if my instrument is

correlated with AM radio stations and past political and economic outcomes. In the first

case, I instrument the number of radio stations in AM technology with the predicted signal

strength. I conclude from the IV estimates that AM radio stations have no predictive power

on any outcome of interest. This confirms that the instrument captures the signal variations

of FM radio and does not explain radio wave propagation of other kind of technology. In the

second case, I assembled data on the different outcome variables (electoral and policy variables)

for 1986 and 1994 and take the predicted signal strength as my main independent variable.

Since the expansion of radio did not occur during this period and few municipalities had their

own broadcasting services, there should be no relationship between my instrument and past

outcomes. In effect, I find no correlation between the signal strength and past political and

policy outcomes.

I add and discuss some pieces of anecdotal evidence that support the empirical findings and

are directly related to community radio experiences in municipalities that did not possess their

own radio stations before 1995.

This paper is related to a recent and growing literature on political economy that analyzes

the links between mass media and political and economic outcomes (see Prat & Strömberg,

2010). In particular, one of the main impacts of media lies in its ability to affect voting behavior

by providing information (e.g. Feddersen & Pesendorfer, 1996, 1999; Baron, 1994 and Lassen,

2005). Banerjee et al. (2010) show, through a field experiment for the 2008 elections held in

Delhi (India), an increase in the number of voters when they get more information about the

candidates’ qualifications and their past performance, which allows them, at the same time, to

compare between incumbent and challenger and elect the one that is best for them.

The results of a greater exposure to media do not always go in the same direction. For

example, DellaVigna and Kaplan (2007) present empirical evidence of the impact that caused

the entry and expansion of Fox News Channel in the U.S. television market, and they find

2In general, electromagnetic waves propagation for AM and FM technology differs from each other, while AM
waves are not affected by the terrain, FM waves are blocked by obstacles like mountains or buildings.
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a significant and positive effect of the presence of this channel on Republican vote share and

voter turnout in the 2000 Presidential elections. On the other hand, Gentzkow (2006) finds

that the introduction of television in the U.S., between the 1930s and 1950s, decreased electoral

participation. This could be due to substitution away from other media that were established

before TV, like radio and newspapers, which provided more political news or coverage related

to candidates and elections.

This paper is also closely related to the literature that has focused specifically on radio as

a mass media outlet with relevant effects on politics and economics. Strömberg (2004) finds

that the growing share of households with radios in the U.S. augmented government relief funds

through the New Deal program in the 1930s and additionally, he presents evidence of an increase

in voter turnout in the counties he studies. Olken (2009) presents a series of results for Indonesia

which show a lower participation in social organizations and less social capital as a consequence

of spending more time watching television and listening to the radio. The author uses the

exogenous variation of radio and TV reception given by the Irregular Terrain Model (ITM), a

radio propagation model that allows one to calculate, given some geographical and technical

parameters, the signal loss that results from the existence of natural obstacles or blockages

that interrupt the transmission of electromagnetic waves. In another article, which exploits

the exogenous variation in radio reception also using the Irregular Terrain Model, Enikolopov,

Adena, Santarosa, Petrova, and Zhuravskaya (2013) show how a media outlet can consolidate or

weaken a democracy in the case of Germany before and during the arrival of the Nazis. To exert

or not the power over a mass media outlet with increasing coverage can change the position

against a regime and likewise, the support for a policy decision3.

The literature that highlights the “desirable” outcomes of media, focusing on the dissemina-

tion of information and the proper functioning of a democracy is the one that’s largely related

with the approach of this document; however, as stated by Fergusson, Vargas, and Vela (2013),

some empirical analysis feature the unintended consequences of media. Chong, De La O, Kar-

lan, and Wantchekon (2011) use experimental evidence for Mexico and conclude that exposing

corrupt behavior reduces votes for the incumbent politician, decreases political participation

and also reduces the number of votes for the challenger. This suggests that expanded media

may have mixed results; it may have positive effects on electoral outcomes while at the same

time discouraging potential voters from participating in the political system.

Finally, two articles analyze the political economy of mass media for the specific case of

Colombia. Soto (2012) studies the effect of internet on local elections for the years 2007 and 2011;

while Fergusson et al. (2013) provide evidence about the effect of media exposure of candidates

involved in the recent ‘parapolitics’ scandal, before and after elections. They conclude that

free media does not necessarily exert a role of control or accountability, since in the presence

3Another empirical analysis conducted by Enikolopov, DellaVigna, Mironova, Petrova, and Zhuravskaya (2011)
reflects the role of radio between the Serbian and Croatian border using the ITM for exogenous power of the
signal. They examine its effects on votes for extreme nationalist parties and offensive graffiti that involves several
villages of both countries. This contribution would imply an effect by the media that is beyond its local character,
inasmuch as it exposes that a media outlet created for a particular region may have some relevant and significant
influence on the decisions and voting behavior of the citizens of another country.
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of weak institutions some politicians, once they are exposed as corrupt, may not see a loss of

votes because of the potential for taking part in coercion (through the collusion with illegal

armed groups) in determined areas, thereby offsetting a negative shock to their popularity as a

consequence of the media scandal of their illegal practices.

In summary, unlike some previous work, this paper explores the impact of radio considering

different types of elections with a different level of citizens’ attendance, allowing me to estimate

the differential effect for local and national elections. Also, I show that media affects the

established political system (by making it more competitive) and the composition of Government

expenditure. Above all, I take into account the expansion of a media outlet that has received

little attention in the local economic literature. Most of these subjects, to my knowledge, have

not been studied in Colombia through the approach of the political economy of mass media.

The rest of the paper is organized as follows: section 2 presents a brief background of radio

in Colombia. Section 3 describes the empirical strategy and the data. Section 4 presents the

main results on the expansion of radio and its impact on political competition, voter turnout

and investment. This section also contains a number of robustness checks. Section 5 presents

some anecdotal evidence and section 6 concludes.

2 Radio in Colombia

The arrival of radio in Colombia goes back to the year 1929, under the mandate of President

Miguel Abad́ıa Méndez, when the first operating license was issued to the National Government

for the station HJN of Bogotá. Other licenses would follow to operate stations in Barranquilla

(La Voz de Barranquilla), Manizales and two more for Bogotá. In the following years (1930-

1936), broadcasting took off, thanks to an increase in the number of radio receivers owned by

citizens in several cities following the improved economic situation in the country. In addition,

the Government passed a new legislation that encouraged radio activity, since previously, reg-

ulations made it difficult to keep a station because of the required payments that were almost

impossible to maintain (Pérez Ángel, 1998). The total number of stations in late 1936 was 27,

distributed mainly in some capital cities across the country.

In 1936, the Government began to regulate the radio spectrum and assumed control of the

telecommunications sector. Radio gained strength in the first place, because of its ability to

transmit news, sporting events, and other forms of entertainment to the public, and second,

because of significant investment made in the sector by entrepreneurs who sought to take advan-

tage of the marketing and publicity opportunities offered by radio in order to expand markets

beyond local boundaries at a relatively low cost. Radio quickly became a mass medium as a

result of high illiteracy rates, unlike the press that was considered a medium of elites (MINTIC,

2004).

The next stage of Colombian radio started in 1948, following the murder of Jorge Eliécer

Gaitán, a Liberal Party candidate for president, on april 9th. That day, several stations were

taken by popular movements and the ensuing social disorder and chaos would lead to a rethink-

ing of the orientation of radio and its ability to affect the behavior of citizens. Politicians and

7



radio producers understood the power this medium could exercise and the responsibility their

activity implied. Thus, licenses for new stations were canceled while issues on media control

and what aspects could be communicated were resolved (Pérez Ángel, 1998).

Once some changes in the broadcasting sector were made, the first radio networks in the

country were created by the late 1940s and early 1950s, including some, such as RCN, Caracol

and TODELAR, which continue operating today. Some of the most popular radio stations

were also created, as Radio Sutatenza, and HJCK Bogota. The government’s presence in

broadcasting was also strengthened through the creation of Radiodifusora Nacional. In the

following years, radio grew thanks to competition among networks and technological innovation,

which was reflected in the increasing power of transmitters (to overcome the drawbacks of the

terrain and topographic obstacles) and the linkage between radio networks. Therefore, radio

coverage included large parts of the country, that coupled with a wider audience, presented more

opportunities to offer specialized programming and the targeting of specific types of listeners.

The last stage of the expansion of radio in the country begins with the 1991 Constitution.

Article 20 strengthens the rights to expression and information, establishes the freedom to found

new media outlets and it also specifies that there will be no censorship. Following widespread

demands by media in the late 1980s by social and public organizations, the Government decided

to implement a series of policies and technical guidelines designed to enhance the potential of

broadcasting, recognizing not only its instrumental quality, but also its important role in the

democratic processes (Arnedo, 2011). One of the key instruments implemented was the Plan

Técnico de Radiodifusión Sonora. The Plan, which was first issued in 1995, listed the technical

parameters that all radio stations had to fulfill. This is a technical plan for sound broadcasting

through which the largest possible number of radio stations, both in AM and FM technology

is awarded. It also provides the legal foundations and the technical ordering of the radio

spectrum4.

As a result of these changes, from the second half of the 1990s, the broadcasting sector has

undergone a major transformation, first, as a consequence of the regulation of public-interest

and community radio stations, which began operating mostly after 1995, and second, because

of the release of the first technical plan that would allocate frequencies to those municipalities

that had never had a radio station, or had a small number of stations5.

While commercial stations obtained more opportunities for diffusion and frequency channels

after 1995, at the same time, community and public-interest stations benefited from the newly

created process of frequency allocation. This represented a remarkable step in the broadcast

system, since it gave a new voice to several sectors of society and provided opportunities for citi-

zens to become involved in local development. After 1997, when the first licenses for community

radio were awarded, 523 new stations were established in as many municipalities (community

stations)(Ministerio de Cultura, 2003). Currently, according to the Ministerio de Tecnoloǵıas

4This technical plan is made by the Ministerio de Tecnoloǵıas de la Información y las Comunicaciones
(MINTIC). An example of the structure of the plan is presented in figure 1.

5In fact, the legal frame specifically gives priority to those municipalities that do not have access to the
broadcasting service and those where the existing supply needs to be expanded (Decreto 1447, 1995).
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de la Información y las Comunicaciones (MINTIC), the number of stations assigned exceeds

1500, of which approximately 26.9 % corresponds to AM technology and 73.1 % to FM. The

importance of this process of radio expansion, which continues even today, lies in the enhanced

capacity of radio to bolster both citizen participation and the democratic system in which they

operate.

Radio, compared to other media, has a number of advantages. For example, the relatively

low cost of providing the service and accessing implies that radio is a medium with broad

national coverage. Each municipality may have its own radio license, which does not happen at

the same scale with other media such as television. Finally, the wide range of frequencies from

the radio spectrum allows for a wide variety of stations across the country, reaching different

segments of the population, including socio-economically vulnerable communities, such as the

rural poor and displaced, among others.

Figures 2 and 3 present the dynamics of radio and the geographical coverage that has been

achieved over time. As can be seen in figure 2, the growth in the number of licensed stations

was strong throughout the period between 1985 and 2010, with especially strong growth after

the implementation of the technical plan for the allocation of frequencies by the MINTIC in

1995. Overall growth in this post-plan period was of about 416% (217 radio stations in 1994

and 1121 in 2010). Figure 3 shows the spatial spread of local radio stations throughout the

country between 1994 and 2010. From this figure it is clear that the expansion of radio took

place not only in areas that previously had radio stations, but also in municipalities that had

never had a platform for broadcasting.

Panels a and b of figure 4 illustrate some outcome variables of interest that will be analyzed

later in this article, including voter turnout for presidential and mayoral elections and a series

of policy outcomes, and their relationship with the number of radio stations. In particular,

panel a presents the variation in turnout for President, Mayor and Senate elections. After the

2002 elections, voter turnout for Presidential elections decreased (it later increased again in

the 2010 elections) while turnout in the Senate race does not show a clear increase after the

same year, possibly due to factors of internal violence and an increased “public exposure of

political and administrative corrupt acts” (Losada, Giraldo, & Muñoz, 2004), which clearly,

through the media, may have had a negative effect on individuals’ decisions to vote. However,

these charts only represent an initial approximation to the phenomenon of interest, and no valid

results or conclusions will be obtained until an appropriate empirical methodology is applied.

Nonetheless, panel a might suggest an alternative explanation, namely that municipalities with

the highest number of stations have a higher voter turnout. In any case, it is necessary to keep

in mind that the dynamics of broadcasting is linked to population density, so we would expect

to find a greater number of stations in municipalities with more inhabitants. This does not

demonstrate a causal relationship, and it is important to point out that the graphs in figure 4

are only suggestive, to the extent that they provide initial support to the possible relationships

between the variables to be studied.
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3 Empirical Strategy

My identification strategy relies on the changes introduced in the mid 1990s in Colombia with

the expansion of radio. The introduction of the first Technical Plan for Sound Broadcasting

in 1995 laid the basis for granting radio frequencies and promoted new forms of broadcasting,

such as community and public-interest radio6. The period of analysis includes the years 1994,

2010 and 2011. The selection of these years serves several purposes. First, there is a Technical

Broadcasting Plan for each one of those years; second, since I analyze the effects on different

electoral and economic results, I count on Presidential, Mayoral and Senate elections in 1994,

2010 and 2011, and on municipal financial reports for the same years. Finally, the period

between 1994 and 2010/2011 is long enough capture the expansion of radio, obtaining sufficient

variability to work with in the regressions.

As a first step, to test the effect of an increase in the number of radio stations within

municipalities, I consider the following regression:

ymt = δm + αt + β1radio stationsmt + β2Xmt + εmt (1)

where m is an index for municipalities, ymt represents the outcome of interest (political

competition, voter turnout and Government spending), δm and αt are municipal and time fixed

effects, respectively (to account for the unobserved time-invariant characteristics of each mu-

nicipality), radio stationsmt is the number of radio stations in FM technology per municipality,

Xmt is a vector of controls and εmt is an error term.

In order to remove the unobserved fixed effect δm, and control for any year-specific features

which have an impact on the dependent variable, I estimate (1) in first differences:

∆ym = γ0 + β1∆radio stationsm + β2∆Xm + ∆αt + ∆εm (2)

The result is a cross-sectional equation, in which each variable is differenced over time. In

all regressions, the main coefficient of interest is β1. Regarding the set of municipal controls, I

include in the vector X some covariates to account for as much variability as I can and to check

the robustness of the results once they are added. Hence, I include some variables that according

to the literature(Delli Carpini and Keeter (1996), Luskin (1987), Amaya (1986)) influence voting

and policy decisions. To capture the changes in population segments, I use the log of population,

the percentage of population under 19 years, over 65 years, the proportion of the population

living in a urban (or rural) sector and population density. Socioeconomic variables related

to political participation and government spending are important too, so, I control for the

percentage of population over 18 years who completed high school, the unemployment rate, the

share of tax revenues (to capture local economic activity) and an indicator that serves as a

proxy for poverty in each municipality, known as Unsatisfied Basic Needs (UBN). As additional

controls, woodland area (geographical control) and presence (attacks) of illegal armed groups,

6Community radio is granted to social organizations and public-interest radio is awarded to State entities and
universities.
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including paramilitaries and guerrillas, are also taken into account. The latter is included since

their actions can go against democracy, coercing both the local media and civil population.

3.1 Endogeneity problems and IV strategy

The estimation of equation (2) by OLS can lead to problems of endogeneity that can bias the

coefficient of interest. These endogeneity issues may have different sources, for instance, the

direction of causality between the number of radio stations and the outcomes of interest is not

clear, it can go either way (simultaneity bias). Also, if the expansion of radio is correlated with

unobserved characteristics of municipalities in the error term (an omitted variable), which in

turn have an impact on the dependent variable, the estimated coefficients would be inconsistent

too.

One way to overcome this problem is to use an instrumental variable strategy. The instru-

ment should fulfill two conditions: it should be correlated with the number of radio stations

(relevance), and it could be correlated with unobserved factors as long as these do not predict

the outcome (exogeneity). I use a model of radio signal propagation to identify an exogenous

source of variation for radio reception.

The propagation of radio waves depends on several factors such as soil conditions, the

presence of barriers (such as mountains or buildings), weather conditions and diffraction of air,

among others. Given the above, the introduction of an exogenous determinant of radio reception

consists in identifying the effect of the topography of the municipalities on the transmission of

stations. The FM radio technology is widely accepted since it reproduces sounds with high

quality and eliminates interference that may cause static, however, its use of short and routed

waves causes the fading of the signal when it encounters different obstacles on its way. Hence,

in the presence of mountains or slopes, electromagnetic waves’ strength diminishes between the

point of transmission and the point of reception. Like Olken (2009) and Enikolopov et al. (2013,

2011), I use the Irregular Terrain Model (ITM) (Hufford, 2002) to calculate the signal loss or

median attenuation of a radio signal between two points, taking into account the terrain profile

between them.

The model receives the location of the transmitting and receiving antennas as well as other

variables. As the coordinate of the transmitting antenna, I take the geographic center of each

municipality. Since radio transmitters are not randomly located within the municipality, taking

the centroid as a typical location for the antenna to be placed does not necessarily involve an

endogenous decision. Since I do not have one specific receiver antenna per municipal capital

(actually, there may be many receivers, like a car radio, a stereo, a portable radio, etc.), I di-

vide each municipality into several grids using Geographic Information Systems (GIS)7. I then

calculate the centroid of each grid and take it as the reception point of the signal. Taking the

different grids also allows me to incorporate most of the municipalities’ topographic character-

istics in the ITM calculation. An example of the different grids that make up a map and the

7The condition when creating these grids was that the area of each one of them could not exceed the area of
the smallest municipality in the country, which is Sabaneta, in Antioquia, with 15Km2.
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location of the transmitting antenna can be seen in figure 5.

The other variables the model takes as inputs are frequency of transmission (in MHz), the

height of the transmitting and receiving antennas and the radio station’s transmission power.

All of the variables above are allocated according to the population of each municipality. So

first, I divide the whole group of municipalities by deciles based on population size. If the

population of a given municipality is to be found in a specific decile, then I assign it the mean

power, frequency and height of all antennas of the municipalities in that decile. One of the

advantages of doing this, is that I don’t leave out a municipality if it doesn’t have any radio

stations. Once this process is complete, I use the ITM to calculate the signal loss between

the transmitting antenna and all the grids within an administrative entity. To construct the

instrument, I take the signal loss and the stations’ transmission power and make the following

subtraction: Power− Signal loss. The result is the Predicted Signal Strength a receiver would

capture. Finally, for each municipality, I take the mean of the Predicted Signal Strength (over

all grids) and this corresponds to the instrumental variable I work with. Figure 6 shows the

map of the predicted radio signal strength for Colombia.

The predicted signal strength I calculate takes into account the mountainous terrain and

the distance between the transmitting and receiving points, however, the model also allows me

to compute the signal loss as if there were no obstacles or barriers for the propagation of the

signal8. This additional result is the Predicted Free Space Signal Strength, which I include in

all IV specifications as a control. The relevance of this is that, as asserted by Olken (2009),

it is possible to “isolate the variation in signal strength that is due only to topographical

idiosyncrasies and the curvature of the earth”.

The measure of radio signal derived from the ITM is a constant magnitude for all municipal-

ities and for both periods of time, 1994 and 2010/2011. Therefore, the predicted signal strength

is introduced to instrument the change in the number of radio stations through the following

two stage least squares estimation:

First Stage9:

∆radio stationsm = π0 + π1Predicted Signal Strengthm

+π2Free Space Signal Strengthm + π3∆Xm + ∆αt + ∆υm (3)

Second Stage:

∆ym = β0+β1 ˆ∆radio stationsm+β2Free Space Signal Strengthm+β3∆Xm+∆αt+∆εm (4)

By fulfilling the relevance and exogeneity conditions, the coefficients obtained will be unbi-

ased and consistent. In the first step, the change in the number of radio stations depends on the

8This is known as a direct line of sight between the transmitter and the receiver.
9The first stage equation is equivalent to the next fixed effects specification:

radio stationsmt = δm + αt + π1Predicted Signal Strengthm ∗ d2 + π2Free Space Signal Strengthm ∗ d2 +
π3Xmt + υmt
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predicted signal and a set of controls. In the second stage, the change in the outcome of interest

is regressed on the predicted number of radio stations from the first stage and the vector of

covariates. In this way, I exploit an exogenous determinant of radio reception in municipalities

across the country.

3.2 Data

Radio availability measures

The independent variable of interest, the number of radio stations, is determined from the

Plan Técnico Nacional de Radiodifusión Sonora. In this plan, frequencies by department and

municipality are classified, among other variables, according to the award of the radio channel,

i.e., it is established if the frequency or station is assigned or projected. If the frequency is

assigned, then it means it has a license to operate, if it is projected, it is not yet in operation.

Hence, the construction of this variable for the empirical work consists of a count of all stations

in FM technology present in a municipality (assigned stations), for the year of interest.

For the second measure of radio, which comes from the Irregular Terrain Model, I gathered

data on the transmitting antennas and other technical variables. The source of data for power,

height and frequency of antennas is the Plan Técnico Nacional de Radiodifusión Sonora. I

complemented the above information with the location (coordinates) of the transmitters using

Geographic Information Systems (GIS). To incorporate the municipalities’ topography in the

signal strength calculation, the model uses terrain elevation data from the Global Land One-km

Base Elevation Project (GLOBE).

Electoral data

The main source of information on voting results is the national entity in charge of the electoral

process, the Registraduŕıa Nacional del Estado Civil, from which I collect data to construct three

variables: the first is voter turnout in each municipality, which I define as the ratio between total

votes and the electorate eligible to vote (adult population). I compute this measure for different

types of elections: for President (1994-2010), Mayor (1994-2011) and Senate (1994-2010):

voter turnoutmt = Total V otesmt
Electoral Censusmt

The second variable is the effective number of parties, derived from the inverse of the Herfind-

ahl index, which I calculate based on the party vote share for the Senate elections of 1994 and

2010:

Herfindahl =
n∑

i=1

s2i

Where si is the share of votes of each party and n is the total number of parties. The

Herfindahl is a concentration index ranging from 1/n to 1, so, by taking its inverse, I obtain a

measure of dispersion, namely, the effective number of parties:

Effective number of parties = 1/
∑n

i=1 s
2
i
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This measure is equal to the actual number of parties if they all receive the same electoral

support, however, if each party gets a different vote share, which is actually the more realistic

scenario, then the effective number of parties will be lower than the actual number.

The third measure is the vote share of the winning party in the Senate elections of 1994 and

2010:

vote sharemt = votes−winning partymt

total votesmt

Government spending

The data on spending categories come from the National Planning Department (Departamento

Nacional de Planeación (DNP)), a public entity that gathers, as one of its tasks, the information

on territorial public finances and receives reports on budget executions by municipality. These

reports contain information on revenues and expenditures at a local level. Specifically, I use the

following five variables from the years 1994 and 2010: capital spending or investment, which

is associated with the construction and maintenance of public infrastructure such as roads,

water and power plants; operating expenditures, which include personnel services, general ex-

penditures and transfers. As a measure of economic activity in the municipalities, I include

tax revenues. I also take from the DNP’s reports total expenditures and total revenues. All

variables are expressed in millions of 2008 pesos.

Control variables

Municipal controls such as population, completed years of education (both secondary and col-

lege), Unsatisfied Basic Needs (UBN), unemployment rate, share of the population living in

urban (rural) areas, population density (municipal population per square kilometer), percent of

population over 19 years and percent of population over 65 years, come from the census and pop-

ulation projections made by the National Bureau of Statistics (Departamento Administrativo

Nacional de Estad́ıstica (DANE)), for the years 1993 and 2005.

Additional controls, including the number of attacks by illegal armed groups come from the

Universidad del Rosario’s database of armed conflict, while woodland area (measured both as

total area and as a percentage of total municipal area in forest) comes from the Instituto de

Hidroloǵıa, Meteoroloǵıa y Estudios Ambientales de Colombia (IDEAM).

3.3 Descriptive Statistics

Table 1 provides descriptive statistics on both dependent and independent variables. As can be

seen, on average, turnout in President, Mayor and Senate elections is 41%, 61% and 36% re-

spectively. This shows that, during the periods of analysis, voter participation was significantly

higher for local or municipal elections compared to national elections10. The effective number

of parties is 3.64 on average, and the maximum is 7.92 (the mean for the 1994 election is 2.96

10For Presidential elections, I took the results from the first round election in the 1994 and 2010 races.
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and for 2010 is 4.31). As noted before, since each party obtained a different share of the votes,

the maximum number of effective parties is below the real number.

The winning party in the Senate elections has on average a vote share of 52%, however, if it is

analyzed separately for each period, the mean share in 1994 is approximately 59%, while in 2010

it decreases to 46%. Both the effective number of parties and the vote share of the winning party

show an electoral result less concentrated which is consistent with the evidence to be presented

in the next sections. As for municipal finances, the share of municipal expenditure that goes

to investment is larger than the share dedicated to operating expenditures, specifically 69% on

average compared to 30%.

The sample includes 1,061 municipalities, 10.5% of which had at least one radio station

in their own jurisdiction in 1994. By 2010, this percent of local radio penetration exceeded

70%. The maximum number of FM radio stations is 33, located in the country’s capital,

Bogotá. The predicted signal strength is expressed in negative values, so, if a observation is

less negative (tends to zero), then the predicted strength increases (for example, the maximum

for this variable, -13.77). If, on the other hand, the variable takes higher negative values, then

it is understood as a worse or lower predicted signal power (for example, the minimum for this

variable, -156.07).

4 Results

4.1 Voter turnout

The literature on political economy of mass media has documented the effects of media on

voter behavior and suggested some channels that could explain citizens’ participation in the

political system, like access to more infomation.11. The growth of a media outlet may increase

voter turnout since it represents a new source of information about local and national politics,

specially in places where, for some time, the presence of media was scarce or inexistent. This

situation is consistent with the case of Colombia, since the increasing penetration of radio

covered several municipalities that did not have any stations and some that already had before

1995.

To analyze the relationship between voter turnout and the expansion of radio, I use the

change in electoral participation as the dependent variable, ∆ym. The main parameter of

interest is the one on ∆radio stationsm. As discussed above, I expect it to be positive, implying

that exposure of potential voters to a larger number of stations is associated with an increase

in political participation. Since the dependent variable represents participation by municipality

for each one of the different types of elections (Presidential, Mayoral, Senate) I estimate three

separate regressions for each election type.

Before turning to the IV results, I present OLS parameter estimates for Presidential elections

(1994-2010) in panel A of table 2. All regressions in the paper incorporate robust standard errors

11For some articles that stress the critical role of information on election outcomes and expose a theoretical
and empirical approach, see Lassen (2005), Palfrey and Poole (1987) and Feddersen and Pesendorfer (1994)
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clustered at the municipal level. Additionally, all specifications include municipality and time

fixed effects. As can be seen, exposure to a greater number of radio stations has a positive

and significant effect on voter turnout. The coefficient is robust to different specifications and

represents an increase of about 1% in voter turnout for the presidential election. Column 4

includes the full set of population, socioeconomic and additional controls. In 1994, the average

participation in these elections was 47.5%, and in 2010 was 65.02%, which may reflect the sign

and significance of the coefficient found.

Table 3, panel A, presents the results (by OLS) for radio and voter turnout for Mayoral

elections. Once the full set of controls is included, again there is a positive effect, though with

a lower level of significance. In this case, an increase of one radio station is associated with a

1.1% increase in voter turnout (column 4). When comparing the change in participation for

Mayoral elections between 1994 and 2011, there is a variation between 56.5 % and 65.0% for

the two periods respectively, so the estimate, in principle, reflects this growth of the dependent

variable.

The results of the OLS estimation for Senate elections, in panel A of table 4, reflect similar

results to tables 2 and 3 regarding the direction of the radio stations’ effect. I find a positive

coefficient, once the full set of controls is added, that points out an increase of turnout of about

2.1%.

The previous OLS estimates for voter turnout in Presidential, Mayoral and Senate elections

support the hypothesis that increased radio access leads to greater political participation (it

has a verifiable empirical support), however, as discussed in section 3.1, potential endogeneity

problems that arise in the estimation of equation (2) must be considered. In order to mitigate the

potential bias that arises from the endogeneity, as noted before, I use an alternative specification

using as instrumental variable and source of exogenous variation in radio the predicted signal

strength. I run the regressions for the first and second stages as indicated in equations (3)

and (4). Since the proposed instrument is fixed in time, while other variables, both dependent

and controls, are time-varying, I use the cross-sectional equations that result from taking first

differences of the variables from one year to another. Thus, it is possible to include signal

strength in the regressions as a valid instrumental variable.

Table 5 presents the results from the first stage, taking into account equation (3). The

dependent variable is the change in the number of radio stations and the independent variable

of interest is the predicted signal strength. This predicted signal is significant and the different

estimates remain stable once the full set of controls is included, in columns 1 to 4. The F-

statistic reported at the end of the table, greater than 10 for all specifications, implies that the

instrument is relevant and rejects the null hypothesis of the test, which states that the parameter

associated with the predicted signal strength is zero. It can be concluded from these results

that there is a strong, positive relationship between the number of radio stations and the signal

strength. Moreover, the fact that the coefficient on the predicted signal remains consistent

controlling for the free-space signal strength reveals that indeed, as asserted by Olken (2009),

there is a considerable variation in signal strength that results from the interruption of signal
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propagation by the municipal topography. Panel B of table 2 presents the results of the second

stage for Presidential elections. The dependent variable is the growth in voter participation

and the variable of interest is the change in radio stations instrumented in the first stage. The

estimates in this table coincide with the approach of equation (4), section 3.1.

As it can be seen, the estimated coefficients on the change in radio stations (corresponding

to the parameter β1 in equation (4)), are significantly higher in magnitude than the OLS

results. This suggests that the effect of the number of stations on the local electoral turnout is

underestimated in the OLS specification, probably, because of the fact that the measure of radio

taken as a basis, which is the count of assigned frequencies, presents a problem of measurement

error. The Technical Plan for Broadcasting may not present accurate reports of allocated

frequencies, so there are radio stations I do not directly capture. The main consequence of

this is that an attenuation bias is created, and therefore, the least squares estimated coefficient

β1, from equation (2) will be biased towards zero. Since this type of bias creates endogeneity

problems, the introduction of the instrumental variable helps to correct the measurement error,

so a higher coefficient in magnitude is observed for the independent variable of interest once

the second stage is implemented. The effect of an increased exposure to radio on the growth in

turnout is positive and statistically significant. Additionally, I find that the significance of the

coefficients associated with the Senate and Mayor elections improves, when analyzing the IV

results in panel B of tables 3 and 4.

The coefficients obtained from the estimation of the second stage suggest a significant impact

of radio access on voter turnout. In panel B of table 2, the coefficient on stations (0.041) in

column 4 indicates that a one-standard deviation increase in the number of radio stations (0.91),

would result in a 3.73 percentage point increase in voter turnout in Presidential elections. This

increase is remarkable, because it represents about 9% of the average turnout rate between

1994-2010 (41%). The coefficients in panel B of tables 3 and 4, which present the results for

the IV strategy, are also considerably higher than the respective OLS estimates for Mayoral

and Senate elections, approximately two to three times higher, showing a significant increase in

voter participation. In table 3, column 4, an increase of a one-standard deviation in the number

of stations is associated with an increase of 4.46 percentage points in voter turnout in Mayoral

elections (with an average of 61% of turnout). Similarly, in column 4 of table 4 (panel B), the

coefficient (0.034) points out that there is an increase of 3.1 percentage points in voter turnout

for Senate elections, as a result of a one-standard deviation increase in the number of radio

stations (with an average voter turnout rate of 36%).

The results obtained using two different empirical strategies, least squares and instrumental

variables, are in line with some pieces of evidence (e.g. Strömberg (2004), Snyder and Strömberg

(2010)), that find a positive effect of mass media on turnout. One of the mechanisms through

which this finding can be explained is that a larger number of radio stations increases and

favors voters’ knowledge about the candidates or the incumbent Government, by providing

more information and creating an incentive to participate in elections, so the introduction or

expansion of new media may mobilize new voters and convince them to vote (DellaVigna &
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Kaplan, 2007). At the same time, the proximity of the elections may motivate politicians to

improve their performance, and this incentive can be accentuated through the work of the media

(Besley & Burgess, 2002). Moreover, in Colombia, radio is one of the most important media

outlets, with great coverage and convening power among the citizens, therefore it would be

expected that its effects were to the same extent meaningful and relevant.

4.2 Political Competition

One extended idea is that the expansion of radio increases citizens’ participation. However, the

expansion of mass media also encourages politicians’ participation by giving them the means to

communicate and expose to potential voters their government plans, campaign key messages,

future objectives or maybe inform about their goals achieved while in office. This creates

incentives for more or new parties to join the political scene and for people to vote for a larger

or a different group of candidates or parties, so that at the end, votes will be less concentrated

in a few parties or candidates, and political competition will be higher.

Throughout the political history of Colombia, the distribution of power between the Liberal

and Conservative parties, the traditional forces, has been very clear. Starting in the XIX

century, and leaving aside the period of the Frente Nacional12, the two parties have essentially

shared power at both the presidential level, and other instances as well. In fact, approximately

until 1998, the Liberal and Conservative Parties held the majority of seats in the Senate and

the House of Representatives. However, the overall support for these two traditional parties has

been decreasing as other parties (third parties) have emerged, to become in some cases, real

government alternatives. Panels a and b of figure 7 illustrate this idea. By the early 1990s, the

third forces, or new actors in the political landscape, began to stand out at the regional and

local levels. This tendency was strengthened by the process of decentralization and the new

Constitution of 1991, which guarantees the right to found and organize political parties, as well

as the freedom to join them or leave them (Febres-Cordero, 1997).

For the Senate elections of 1994, the vote share of the Liberal and Conservative parties was

53.9% and 17.4% respectively, while the share of the third parties, as a whole, was 29%. The

percent of assigned seats to other parties that were not the traditional ones, was equal to 13.7%

out of the total13. This suggests an electoral result highly concentrated in two parties, leaving

little space for other forces to capture a significant amount of votes. But, as the graphs show,

the vote share and assigned seats for the third parties continued to grow, while at the same

time, the support for the traditional parties declined. By 2010, the Senate elections reflected

a greater degree of competition. To start, none of the competing parties received a vote share

exceeding 30%, and apart from the first places in the race, the combined share of non-victorious

parties was, on average, 62.4%. Also, the assigned seats to the third forces represented 61.7%

out of the total of 102 seats, which implies an increase of nearly 350% when compared to the

12This period represented no competition in the political field, since the two main parties agreed on a Liberal-
Conservative hegemony of 16 years, from 1958 to 1974. It represented 4 presidential periods, alternating two for
each one. This certainly left no opportunities to other political options (Guzmán, 2005).

13In the elections of 1991 this percent for the third forces was even lower, of 9.8%.
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1994 electoral process. Taken together, these results are suggestive of an increase in electoral

competition, with the vote share of the winning party decreasing (less concentrated) while the

non-traditional third parties saw a significant increase in their political support.

The central point this section highlights is that radio may have an impact on political

competition. In 1994, there were just over 210 FM radio stations in Colombia, and in 2010

there were more than 1,100 stations. As indicated before, in the same period, there was also a

rise in political competition. Of course, this is just a suggestive idea. To test the above, I run

a series of regressions using as dependent variables the number of effective parties and the vote

share for the winning party. Both of these are computed for the Senate elections of 1994 and

2010 and are two alternative measures of political competition.

Panel A of Table 6 presents the OLS estimations for the change in the number of effective

parties as ∆ym. All specifications include municipality and time fixed effects. The panel regres-

sions show a positive and significant coefficient on the change in radio stations, and the results

remain robust to the inclusion of the full set of controls (the municipality characteristics I use

as controls are the ones explained in section 3.2). In column 4, the estimated coefficient (0.218)

shows an increase in the number of effective parties of approximately 19.8 additional percentage

points as a result of a one-standard deviation increase in the change of radio stations. I now

focus on the IV estimations using the predicted signal strength as instrument. Panel B presents

the results for the second stage. As it can be seen, the estimated coefficients are significant and

higher in magnitude than the results in OLS (panel A), which could suggest that the effect of

the number of radio stations on political competition is underestimated in the OLS regressions.

The coefficient for the change in radio stations when adding the full set of controls, 0.598, im-

plies that a one-standard deviation increase in the change of the number of radio stations (0.91)

is related with an average increase in the effective number of parties of 0.54.

Table 7 uses the alternative measure of electoral competition as ∆ym and also presents the

OLS and IV regressions. The variable represents the vote share of the winning party in the

Senate elections, so a negative coefficient would imply a more intensive political competition. All

coefficients from the OLS estimations, from column 1 to 4 in panel A, are statistically significant

at 1% confidence level and evidence an inverse relationship between radio and the share of

votes the winning parties concentrate. After including the set of covariates and controlling for

municipality and time fixed effects (in column 4), the coefficient I find, of -0.038, means that

a one-standard deviation increase in the change of radio stations is associated with an average

decrease in the vote share of the winning party of -0.034 from a sample mean of 0.523. The IV

approach results exposed in panel B also support the idea of an increase in political competition.

The coefficients, although significant at the 10% confidence level, predict a decline in the vote

share obtained by the party that wins the elections. The point estimate from column 4 suggests

that a one-standard deviation increase in the number of radio stations equals to a 9.4 percentage

points decrease in the vote share obtained by the winning party. This means that, if the party

that finishes first obtains a lower vote share, the rest of the parties in the electoral race receive

a larger fraction of the votes.
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The previous results for the OLS regressions and the instrumental variable approach are

consistent with the proposition of a greater electoral competition. If candidates and parties

have access to media, they can use it to provide information about their political agendas and

plans. Also, mass media give the opportunity to debate and exhibit different and opposing

opinions among candidates. The coverage of politicians and parties a media outlet may exert is

also important, since it could show to the citizens what issues stand out in the electoral process

and what is the position of each competing candidate on these issues. All of these allows people

to discover new and appealing ideas proposed by other candidates or parties, rather than the

traditional ones, which increases the possibility of a more leveled playing field when it comes to

elections. The latter statement in this case means that the ‘third forces’ are capturing a larger

support in the electoral process, becoming a new choice among voters and a potential threat to

the established political equilibrium.

4.3 Government expenditures

In previous sections, I have argued that mass media have the ability to affect politicians and

voters’ behavior. I now turn to another crucial query in political economy, namely the effect of

media on policy outcomes. Through media, voters can hold their elected politicians accountable,

they can monitor officials’ actions and in many cases, the outcome of their decisions. Hence,

the coverage made by a media outlet may point out the effectiveness of politicians, and raise

awareness of several subjects of importance among the local citizens. If the work of media is

strong in monitoring elected officials’ actions, they (officials) will have an incentive to increase

their effort and improve their performance, and this may translate into better policies, like a

boost in local capital spending or more transfers from the central Government. It is important

to mention that, although I do not have a direct measure for the monitoring work of media,

an increase in my main explanatory variable, the number of radio stations, may indicate more

coverage by these new stations of local politics.

To test this, I use a panel of municipal expenditures in Colombia, for the years 1994 and 2010.

I take into account two categories of spending: investment, which includes the construction of

roads, water and energy plants and other types of infrastructure. The second category is

operating expenditures, which comprise personnel services (salaries, compensations, bonuses,

subsidies), general expenditures (purchase of consumption goods and services) and paid transfers

(social security, pension or social welfare plans). I define ∆ym to be the change in investment

as a share of total expenditure and the change in operating expenditure as a share of total

expenditure. Panel A of figure 8 shows the differences and gaps between capital and operating

expenditures from 1994 to 2010 in logs. Panel B displays the dynamics of these expenditure

categories as shares of total expenditure. As it can be seen, in 1994 (and actually in previous

years) the operating expenditures represented nearly 52% out of the total expenditures, while

investment had a share of 41%. In later years, this relation changed, and by 2010, investment

had a share of approximately 85% in total expenditures, and operating expenditures decreased

to almost 14%. This points out an increasing importance of development projects, over less
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visible types of spending.

Table 8 shows the results of the OLS and IV regressions for the share of investment. I

include municipal and time fixed effects in all specifications and columns 1 through 4 considers

the set of covariates incorporated in previous sections. In panel A, the dependent variable is the

change in investment as a share of total expenditure. The sign of the coefficients that capture

the effect of the local media (number of radio stations) indicates a positive relationship between

the change in the number of radio stations and the share of capital spending. In column 1, a

change or increment of one radio station is associated with a growth in the expenditure destined

to investment of around 2.6%. All coefficients are significant and additionally, remain consistent

after adding the set of controls from columns 2 to 4. In panel B, I consider the IV second stage

regressions as presented in equation (4). Columns 1 through 4 report the results for the number

of radio stations instrumented with the predicted signal strength and its effect on the change

in investment share. As it can be seen, the number of radio stations predicts an increment in

the provision of public goods. The results in column 4 show that an increase of a one-standard

deviation in the number of radio stations increases the share of investment in approximately

6.5 percentage points.

In panel A of table 9 I present the OLS regressions defining ∆ym to be the change in

operating expenditure as a share of total expenditure. In contrast with the estimates of table

8, the results imply a negative and significant correlation between the number of radio stations

and the dependent variable. For instance, in column 4, the point estimate denotes a decline of

1.2% in the share of resources dedicated to operating spending as a result of a unit change in

the number of radio stations. Panel B reports the results using the IV strategy. I find a negative

effect of the measure for local media, and the point estimate in column 4 (once the set of controls

is included) suggests that a one-standard deviation increase in the number of radio stations is

associated with an average decline in the share of expenditure dedicated to the purchase of

supplies and services, transfers to retired employees and compensations of -0.052 from a sample

mean of 0.30. It is relevant to mention that all coefficients of panels A and B remain robust to

the inclusion of the complete set of controls (which includes the free-space signal strength for

each specification) and municipality and time fixed effects. Also, notice that the IV coefficients,

in both tables 8 and 9, are higher in magnitude than the OLS results, however, as noted before,

this could reflect a measurement error in the number of radio stations.

In sum, the results expose that the presence of mass media influences local government

spending. The mechanisms that might explain this could be of several kind. The presence of

radio in a given municipality could mean that people is more informed about the policy decisions

taken (or to be taken) that are eventually going to affect them, so, media allows them to be

more involved in the process of decision-making. Second, the coverage or monitoring that media

carry out may have an impact on the competence of politicians and parties, which gives them

an incentive to provide more public goods or dedicate a larger share of the budget to capital

spending, while at the same time cut or reduce expenditures that are less visible or valuable

to the citizens (as in the terms proposed by Eslava (2005)). A third alternative is that mass
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media enhance citizens’ engagement in local politics “by providing a platform for the public to

communicate their concerns, opinions, and needs, to the parties/candidates, the EMB [Electoral

Management Body], the government, and to other voters” (Electoral Knowledge Network, 2012,

p. 11). In this way, there are additional reasons (and incentives) for politicians and parties to

attend citizens’ demands and this might be represented in more infrastructure projects and less

resources destined, for instance, to general expenditures and transfers to the government.

4.4 Robustness checks

An important assumption regarding the instrumental variable I use for radio, the predicted

signal strength, is that it should not have any effect on other broadcasting technology other

than FM. As discussed before, the factors that alter the propagation of radio waves for AM

technology are different from those that affect FM technology, therefore, AM radio stations,

once they are instrumented with the predicted signal, should have no effect on any electoral or

policy outcomes.

The results for the first stage are presented in table 10. They indicate that the predicted

signal strength is not significant at conventional levels in any specification (i.e., it does not affect

the number of AM stations with or without adding controls). Also, the F-test is lower than 2.3

in all cases, and this implies that the predicted signal does not explain the endogenous variable

and is not relevant to be considered a good instrument.

Another important assumption about my instrument is that it should not be correlated

to previous political and economic trends, for instance, to voter turnout or capital spending

before 1995 (the year in which the first technical plan for broadcasting was issued). In other

words, my strategy requires that the growing number of radio stations is not caused by an

increasing political interest, since this would bias my results. Therefore, my instrument should

have no significant effects before the introduction of new radio stations (i.e., before 1995). To

test this, as an additional robustness check, I run a series of regressions using as ∆ym the

change in the different outcome variables analyzed throughout the article, from 1986 to 1994

(∆y1986−1994,m)14. Since I do not count on a database for the presence of radio stations in each

municipality before 1994, my main independent variable for all regressions is the predicted signal

strength. Results in table 11, from columns 1 to 7, show no relationship between the predicted

signal strength and the placebo outcomes. The estimated coefficients are not significant at

conventional levels once I introduce the set of municipality controls and the free-space signal

strength, which suggests that the changes in the predicted signal strength that are consequence

of the mountainous terrain and in general, of municipal topographical characteristics, have no

relevant influence on previous political and economic outcomes.

Overall, the placebo tests strengthen and add robustness to my identification assumption

and support the results obtained through the IV approach, so the second stage coefficients are

unlikely to be biased.

14I collected data on these variables for the years 1986 and 1994, with the exception of turnout for Mayor,
which is available since 1988.
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5 Anecdotal discussion

Although research on these topics is scarce in the Colombian literature, there are some pieces of

evidence that highlight the role of radio in promoting social participation and local development.

A first case study is that of the community radio in the municipality of Malambo, in the

department of Atlántico (see Garćıa (2006)). This research is based on a series of surveys made

in 2006, addressed to a sample of more than 360 people from different neighborhoods of the

municipality. The radio station is called Sensación Stereo, and obtained its operating license

in 1998. The station has managed to position itself as one of the main alternatives for radio

listeners within the municipality, and has promoted the communication between citizens and

the local Government. Most of the people that listens to the station (58%) tune news programs

because they want to be informed. The radio station has also motivated several sectors of the

community to organize themselves and present projects before the municipality. More than

75% of respondents assert that a large contribution of Sensación Stereo to the municipality’s

development is related with projects of public infrastructure, like construction of roads, paving,

water plants and sewerage systems. Since the station provides the means to expose the demand

of public goods and services that improve the community’s living conditions, the Government

in office embarks on the task of assigning more resources to meet the citizens’ claims. This

contribution from the radio station is confirmed by several local leaders, who declare that the

work of Sensación Stereo helped them to “push” the administration and competent authorities

into implementing better policies.

But the station’s contribution does not end there, 65% of respondents think it is also reflected

in the possibility of discussing and debating several issues of importance for the community and

a 64% affirm that the radio station increases the possibility for politicians and public officials to

respond for their actions and decisions to the citizens, which means it improves local political

accountability.

A second case study corresponds to another community radio, called Radio Rumbo Estéreo

(see Rodŕıguez (2012)), which operates in the municipality of Soacha, in the department of

Cundinamarca. It is one of the oldest stations, it began to broadcast in 1998. Among the

several programs the station has, there is one of particular importance, called “Al aire”. This

program covers mostly local news (an analysis of the topics treated by the program made in 2011

reveals that nearly 90% of the time is dedicated to local issues) and is a platform for a number

of politicians, candidates, city councilors and local leaders to present their plans, or simply give

an opinion on the subjects of interest discussed in the program. For instance, in 2011, when

the Conservative and the U parties were deciding about their candidates for Mayor elections,

the most popular politicians were greatly exposed through the radio station’s program, which

possibly had an effect on their electoral results. Most interviews have a political interest, and

in many cases, they reflect the interest of the radio station to present to the community news

about public policies that have an impact on the municipality’s welfare, for example, Familias

en Acción. The radio station puts a lot of effort in exposing local politics, inviting community

leaders and Soacha’s public officials to talk about several issues, and given the large number of
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inhabitants of the municipality, and the fact that Radio Rumbo is the only community radio

in Soacha, it is considered of “strategic importance to political and economic groups” that are

interested in providing information to a considerable segment of the community (Rodŕıguez,

2012).

6 Conclusions

This article documents the effect of the expansion of radio in Colombia on electoral and policy

outcomes. To identify the baseline effects, I take advantage of the process that started in the

mid 1990s in the country to allocate a greater number of frequencies, and at the same time,

legalized the entry of public-interest and community radio stations, which allowed municipalities

to rely on new ways to inform and deepen citizen participation.

By exploiting the plausibly exogenous variation in radio reception that arises from the

topographical features of municipalities, in order to overcome problems of endogeneity, I find

evidence that supports the idea of a greater exposure to mass media and its impact on voting

behavior, political competition and local Government spending. In particular, the increasing

number of radio stations is associated with more voters participating in elections, new parties

entering the political system and a larger share of the municipal expenditures flowing into

development and infrastructure projects.

If the presence of local media is a reason for people to be more informed, then media

plays a very important role in keeping public officials accountable. Voters may respond to this

information by exerting a more active part in elections and politicians may respond with better

policy decisions. In the same line, as showed by the evidence, media become a platform that

enables political movements to “sell” their proposals, with the expectation of achieving greater

support in a given electoral race.

Overall, the results presented in this paper contribute to the recent and growing literature on

political economy that stresses the determinant role of the media, by showing that the increasing

coverage and access to radio (one of the main advantages of this medium) has a significant

influence on society’s participation in democratic processes. In a context like Colombia, there

is still a considerable work to do regarding the effects of media, since the economic literature

provides so far only a few empirical analysis. Understanding how the dynamics of radio relates

to economic and political incentives and to media ownership, emerges as an interesting untreated

topic for a future research agenda.
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en el lenguaje informativo utilizado por emisoras comunitarias. Unpublished master’s

thesis, Universidad Nacional de Colombia, Facultad de Ciencias Humanas.

26

http://manglar.uninorte.edu.co/bitstream/handle/10584/665/22515943.pdf?sequence=1
http://manglar.uninorte.edu.co/bitstream/handle/10584/665/22515943.pdf?sequence=1
http://www.its.bldrdoc.gov/media/35878/itm_alg.pdf
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Figure 1: Technical Plan for Radio Broadcasting (Plan Técnico Nacional de Radiodifusión
Sonora), 2010

Source: Ministerio de Tecnoloǵıas de la Información y las Comunicaciones (MINTIC).
Note: This figure shows an example of the Technical Plan for the department of Boĺıvar in 2010. From left to
right, the columns are: type of station, municipality, frequency (MHz), power (kW), height of the antenna (in
meters), state of the channel (indicates if the frequency is assigned or projected), link frequency and a distinctive
or code for each frequency.

Figure 2: Radio stations in FM technology, Colombia

Source: Ministerio de Tecnoloǵıas de la Información y las Comunicaciones, author’s estimates.
Note: The red vertical line shows the year (1995) in which the first technical plan to manage the radio spectrum
was issued.
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Figure 3: Radio stations in 1994 and 2010
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Figure 4: Radio stations and outcomes of interest

(a) Electoral outcomes (b) Policy outcomes
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Figure 5: Grids and location of the transmitter
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Note: This figure shows an example of a set of grids for the municipality of Medelĺın (Antioquia). Each one of
these grids receives the signal sent by the transmitter, located in the centroid of the municipality. I take the
centroid as the transmission point of each antenna, as this reduces the endogeneity issues since radio transmitters
are not randomly located within the municipality.

Figure 6: Predicted Municipality Signal Strength
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Source: Signal strength calculation using the Irregular Terrain Model
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Figure 7: Vote shares and assigned seats for traditional and third parties

(a) Vote shares for traditional and third parties
(b) Assigned seats for traditional and third par-
ties (%)

Source: Registraduŕıa Nacional del Estado Civil and Political Database of the Americas, author’s estimates.

Figure 8: Investment and operating expenditures

(a) Log of expenditures (b) Share of expenditures

Source: Departamento Nacional de Planeación, author’s estimates.
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Table 1: Summary Statistics

Variable Mean Std. Dev. Min. Max. Obs
Population 1994-2010 38,449 228,682 182 7,363,782 2122
Population 1994-2011 38,696 230,645 182 7,467,804 2122

Voter turnout (President) 1994-2010 0.41 0.12 0.02 0.71 2111
Voter turnout (Mayor) 1994-2011 0.61 0.11 0.19 0.97 2068
Voter turnout (Senate) 1994-2010 0.36 0.11 0.002 0.83 2109
Effective number of parties 3.64 1.32 1.09 7.92 2111
Vote share - winning party 0.52 0.17 0.17 1.00 2111
Electoral census 1994-2010 21,823 131,949 13 4,745,540 2115
Electoral census 1994-2011 22,327 135,561 13 4,904,572 2115

UBN (%) 48.756 20.578 5.43 100 2114
Armed groups attacks 1.20 6.72 0 178 2122
Urban population 1994-2010 (%) 39.687 24.13 0 99.870 2122
Rural population 1994-2011 (%) 60.313 24.13 0.13 100 2122
Population density 1994-2010 139 606.904 0.06 14832.35 2122
Urban population 1994-2011 (%) 39.81 24.17 0 99.88 2122
Rural population 1994-2011(%) 60.19 24.17 0.12 100.00 2122
Population density 1994-2011 139.75 612.43 0.06 15020.29 2122
Population share < 19 1994-2010/11 (%) 0.331 0.04 0.179 0.446 2122
Population share > 20 1994-2010/11 (%) 0.602 0.028 0.503 0.697 2122
Population share > 65 1994-2010/11 (%) 0.067 0.026 0.01 0.222 2122
Population share - Secundary Education (18+) (%) 0.05 0.029 0 0.225 2112
Population share - Higher education (18+) (%) 0.03 0.03 0 0.286 2112
Unemployment rate 3.947 4.214 0 66.496 2077

Capital expenditures 1994-2010 17,051 176,898 15.34 7,087,477 2014
Share Capital expenditures 1994-2010 0.69 0.20 0.001 0.97 2014
Operating expenditures 1994-2010 4,984 49,662 46.56 1,486,483 2015
Share Operating expenditures 1994-2010 0.30 0.19 0.03 0.99 2015
Total revenues 1994-2010 20,471 190,254 139 7,360,171 2015
Total expenditure 1994-2010 22,475 220,084 17 8,626,894 2017

Radio stations 0.643 1.522 0 33 2122
∆ radio stations 0.881 0.916 -1 11 1061
Predicted Signal Strength -109.31 13.93 -156.07 -13.77 2122
Free-Space Signal Strength -81.30 11.09 -115.46 -6.25 2122
Woodland Area (Km2) 545.95 2458.13 0 39518.05 2122
Woodland Area (%) 0.236 0.249 0 0.99 2119
Municipal area (Km2) 1,024.12 3,259.99 15 65,674 2122
Altitude (mts.) 1,181.94 914.12 0 3,350 2108
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Table 2: OLS and IV Estimations - Presidential Elections

Panel A: OLS - Dependent Variable: ∆voter turnout - President

(1) (2) (3) (4)

∆radio stations 1994-2010 0.013*** 0.009*** 0.007** 0.009***
(0.003) (0.003) (0.003) (0.003)

Constant 0.099*** 0.085*** 0.093*** 0.095**
(0.005) (0.158) (0.008) (0.008)

R-squared 0.011 0.056 0.103 0.126

Panel B: IV - Dependent Variable: ∆voter turnout - President

(1) (2) (3) (4)

∆radio stations 1994-2010 0.069*** 0.071*** 0.046*** 0.041***
(0.0178) (0.0191) (0.0149) (0.0142)

Constant 0.180*** 0.197*** 0.197*** 0.184***
(0.0519) (0.0542) (0.0384) (0.0354)

Free-Space Signal Strength Yes Yes Yes Yes

Population controls Yes Yes Yes
Socioeconomic controls Yes Yes
Additional Controls Yes

Time FE Yes Yes Yes Yes

Observations 1,050 1,050 960 960

Note: Robust standard errors clustered at the municipal level in parentheses. *** p<0.01,
** p<0.05, * p<0.1. Municipal controls in column 4 include population, population density,
percent of the population under 19, percent of the population over 65, percent with secondary
education, percent urban, UBN, attacks by illegal armed groups, woodland area, tax revenues
(in 2008 prices), and unemployment rate.
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Table 3: OLS and IV Estimations - Mayor Elections

Panel A: OLS - Dependent Variable: ∆voter turnout - Mayor

(1) (2) (3) (4)

∆radio stations 1994-2011 0.003 0.001 0.004 0.013**
(0.006) (0.006) (0.007) (0.007)

Constant 0.149*** 0.140*** 0.127*** 0.140***
(0.008) (0.015) (0.016) (0.017)

R-squared 0.002 0.005 0.025 0.053

Panel B: IV - Dependent Variable: ∆voter turnout - Mayor

(1) (2) (3) (4)

∆radio stations 1994-2011 0.057*** 0.058*** 0.061*** 0.049***
(0.006) (0.006) (0.007) (0.007)

Constant 0.175*** 0.171*** 0.158*** 0.147***
(0.043) (0.044) (0.044) (0.040)

Free-Space Signal Strength Yes Yes Yes Yes

Population controls Yes Yes Yes
Socioeconomic controls Yes Yes
Additional Controls Yes

Time FE Yes Yes Yes Yes

Observations 1,025 1,025 951 951

Note: Robust standard errors clustered at the municipal level in parentheses. *** p<0.01,
** p<0.05, * p<0.1. Municipal controls in column 4 include population, population density,
percent of the population under 19, percent of the population over 65, percent with secondary
education, percent urban, UBN, attacks by illegal armed groups, woodland area, tax revenues
(in 2008 prices), and unemployment rate.
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Table 4: OLS and IV Estimations - Senate Elections

Panel A: OLS - Dependent Variable: ∆voter turnout - Senate

(1) (2) (3) (4)

∆radio stations 1994-2011 0.001 0.024** 0.019* 0.021*
(0.012) (0.010) (0.010) (0.011)

Constant 0.532*** 0.546*** 0.482*** 0.541***
(0.019) (0.031) (0.037) (0.031)

R-squared 0.002 0.127 0.118 0.120

Panel B: IV - Dependent Variable: ∆voter turnout - Senate

(1) (2) (3) (4)

∆radio stations 1994-2011 0.055*** 0.054*** 0.042*** 0.034**
(0.0155) (0.0161) (0.0147) (0.0134)

Constant 0.138*** 0.126*** 0.147*** 0.141***
(0.0414) (0.0413) (0.0350) (0.0309)

Free-Space Signal Strength Yes Yes Yes Yes

Population controls Yes Yes Yes
Socioeconomic controls Yes Yes
Additional Controls Yes

Time FE Yes Yes Yes Yes

Observations 1,050 1,050 960 960

Note: Robust standard errors clustered at the municipal level in parentheses. *** p<0.01,
** p<0.05, * p<0.1. Municipal controls in column 4 include population, population density,
percent of the population under 19, percent of the population over 65, percent with secondary
education, percent urban, UBN, attacks by illegal armed groups, woodland area, tax revenues
(in 2008 prices), and unemployment rate.
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Table 5: First stage estimations

Dependent Variable: ∆radio stations

(1) (2) (3) (4)

Predicted Signal Strength 0.024*** 0.023*** 0.023*** 0.023***
(0.004) (0.004) (0.004) (0.004)

Population controls Yes Yes Yes
Socioeconomic controls Yes Yes
Additional Controls Yes

Constant 1.291 1.270 1.355 1.490**
(0.820) (0.821) (0.868) (0.895)

Time FE Yes Yes Yes Yes

Free-Space Signal Strength Yes Yes Yes Yes

Observations 1,061 1,061 964 964
F-statistic 32.90 31.28 26.08 25.24

Note: Robust standard errors clustered at the municipal level in parentheses. *** p<0.01,
** p<0.05, * p<0.1. All regressions include as a control the measure of free-space signal
strength. Municipal controls in column 4 include population, population density, percent of
the population under 19, percent of the population over 65, percent with secondary education,
percent urban, UBN, attacks by illegal armed groups, woodland area, tax revenues (in 2008
prices), and unemployment rate.
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Table 6: OLS and IV Estimations - Effective number of parties

Panel A: OLS - Dependent Variable: ∆effective number of parties

(1) (2) (3) (4)

∆radio stations 1994-2010 0.291*** 0.243*** 0.222*** 0.218***
(0.051) (0.050) (0.054) (0.054)

Constant 1.098*** 0.959*** 1.025*** 1.017***
(0.064) (0.100) (0.126) (0.127)

R-squared 0.032 0.058 0.069 0.069

Panel B: IV - Dependent Variable: ∆effective number of parties

(1) (2) (3) (4)

∆radio stations 1994-2010 0.669*** 0.590*** 0.562*** 0.598***
(0.174) (0.177) (0.210) (0.214)

Constant 1.122** 1.083** 1.111** 1.132**
(0.447) (0.427) (0.459) (0.473)

Free-Space Signal Strength Yes Yes Yes Yes

Population controls Yes Yes Yes
Socioeconomic controls Yes Yes
Additional Controls Yes

Time FE Yes Yes Yes Yes

Observations 1,050 1,050 960 960

Note: Robust standard errors clustered at the municipal level in parentheses. *** p<0.01,
** p<0.05, * p<0.1. Municipal controls in column 4 include population, population density,
percent of the population under 19, percent of the population over 65, percent with secondary
education, percent urban, UBN, attacks by illegal armed groups, woodland area, tax revenues
(in 2008 prices), and unemployment rate.
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Table 7: OLS and IV Estimations - Vote share winning party

Panel A: OLS - Dependent Variable: ∆vote share− winning party

(1) (2) (3) (4)

∆radio stations 1994-2010 -0.052*** -0.040*** -0.040*** -0.038***
(0.012) (0.012) (0.013) (0.013)

Constant -0.218*** -0.204*** -0.172*** -0.167***
(0.017) (0.028) (0.034) (0.035)

R-squared 0.014 0.038 0.049 0.053

Panel B: IV - Dependent Variable: ∆vote share− winning party

(1) (2) (3) (4)

∆radio stations 1994-2010 -0.071* -0.055 -0.085* -0.103*
(0.042) (0.044) (0.052) (0.053)

Constant -0.188** -0.209** -0.152 -0.163
(0.094) (0.095) (0.107) (0.112)

Free-Space Signal Strength Yes Yes Yes Yes

Population controls Yes Yes Yes
Socioeconomic controls Yes Yes
Additional Controls Yes

Time FE Yes Yes Yes Yes

Observations 1,050 1,050 960 960

Note: Robust standard errors clustered at the municipal level in parentheses. *** p<0.01, **
p<0.05, * p<0.1. Municipal controls in column 4 include population, population density, percent
of the population under 19, percent of the population over 65, percent with secondary education,
percent urban, UBN, attacks by illegal armed groups, woodland area, tax revenues (in 2008 prices),
and unemployment rate.
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Table 8: OLS and IV Estimations - Share investment

Panel A: OLS - Dependent Variable: ∆share investment

(1) (2) (3) (4)

∆radio stations 1994-2010 0.026*** 0.025*** 0.018*** 0.017***
(0.005) (0.005) (0.005) (0.005)

Constant 0.306*** 0.311*** 0.320*** 0.317***
(0.007) (0.011) (0.013) (0.013)

R-squared 0.025 0.028 0.076 0.087

Panel B: IV - Dependent Variable: ∆share investment

(1) (2) (3) (4)

∆radio stations 1994-2010 0.063*** 0.064*** 0.059*** 0.071***
(0.018) (0.020) (0.020) (0.021)

Constant 0.317*** 0.321*** 0.306*** 0.314***
(0.045) (0.046) (0.048) (0.053)

Free-Space Signal Strength Yes Yes Yes Yes

Population controls Yes Yes Yes
Socioeconomic controls Yes Yes
Additional Controls Yes

Time FE Yes Yes Yes Yes

Observations 972 972 964 964

Note: Robust standard errors clustered at the municipal level in parentheses. *** p<0.01,
** p<0.05, * p<0.1. Municipal controls in column 4 include population, population density,
percent of the population under 19, percent of the population over 65, percent with secondary
education, percent urban, UBN, attacks by illegal armed groups, woodland area, tax revenues
(in 2008 prices), and unemployment rate.
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Table 9: OLS and IV Estimations - Share operating expenditures

Panel A: OLS - Dependent Variable: ∆share operating expenditures

(1) (2) (3) (4)

∆radio stations 1994-2010 -0.020*** -0.019*** -0.013*** -0.012***
(0.004) (0.005) (0.005) (0.005)

Constant -0.298*** -0.305*** -0.310*** -0.306***
(0.006) (0.011) (0.012) (0.012)

R-squared 0.016 0.018 0.055 0.069

Panel B: IV - Dependent Variable: ∆share operating expenditures

(1) (2) (3) (4)

∆radio stations 1994-2010 -0.047*** -0.048*** -0.044** -0.057***
(0.016) (0.018) (0.019) (0.019)

Constant -0.288*** -0.292*** -0.278*** -0.287***
(0.039) (0.041) (0.042) (0.047)

Free-Space Signal Strength Yes Yes Yes Yes

Population controls Yes Yes Yes
Socioeconomic controls Yes Yes
Additional Controls Yes

Time FE Yes Yes Yes Yes

Observations 972 972 964 964

Note: Robust standard errors clustered at the municipal level in parentheses. *** p<0.01, **
p<0.05, * p<0.1. Municipal controls in column 4 include population, population density, percent
of the population under 19, percent of the population over 65, percent with secondary education,
percent urban, UBN, attacks by illegal armed groups, woodland area, tax revenues (in 2008 prices),
and unemployment rate.
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Table 10: Placebo test - First stage estimations for radio stations in AM technology

Dependent Variable: ∆radio stations in AM technology

(1) (2) (3) (4)

Predicted Signal Strength -0.0013 -0.0008 -0.0014 -0.0013
(0.000) (0.001) (0.001) (0.001)

Population controls Yes Yes Yes
Socioeconomic controls Yes Yes
Additional Controls Yes

Constant -0.263* -0.193* -0.295** -0.283*
(0.136) (0.103) (0.149) (0.154)

Time FE Yes Yes Yes Yes

Free Space Signal Strength Yes Yes Yes Yes

Observations 1,061 1,061 964 964
F-statistic 2.28 1.24 2.12 1.59

Note: Robust standard errors clustered at the municipal level in parenthe-
ses. *** p<0.01, ** p<0.05, * p<0.1. All regressions include as a control the
measure of free-space signal strength. Municipal controls include population,
population density, percent of the population under 19, percent of the popula-
tion over 65, percent with secondary education, percent urban, UBN, attacks
by illegal armed groups, woodland area, tax revenues (in 2008 prices), and
unemployment rate.
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Table 11: Placebo test - Radio and past political and economic outcomes

Dependent Variable: ∆ Turnout ∆ Turnout ∆ Turnout ∆ Effective number ∆ Share winning ∆ Share ∆ Share operating
President Mayor Senate of parties party investment expenditure

(1) (2) (3) (4) (5) (6) (7)

Predicted Signal Strength -0.00006 0.00023 -0.00323 -0.00322 0.00077 -0.00020 -0.00053
(0.000) (0.001) (0.004) (0.004) (0.001) (0.001) (0.001)

Constant -0.09045** -0.17404** -0.20807*** 1.01684*** -0.05215 0.34777*** -0.47456***
(0.046) (0.076) (0.063) (0.393) (0.070) (0.076) (0.075)

Controls Yes Yes Yes Yes Yes Yes Yes

Time FE Yes Yes Yes Yes Yes Yes Yes

Observations 897 944 896 891 891 846 897
R-squared 0.037 0.069 0.060 0.009 0.029 0.089 0.087

Note: Robust standard errors clustered at the municipal level in parentheses. *** p<0.01, ** p<0.05, * p<0.1. Dependent variables represent the change between
1986 and 1994, ∆y1986−1994,m. Turnout for Mayor, in column 2, is the change between 1988 and 1994. Controls include population, population density, percent of
the population under 19, percent of the population over 65, percent urban, tax revenues and free-space signal strength.
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