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This paper investigates the impact of television on internal migration in Indonesia. We exploit the differential
introduction of private television throughout the country and the variation in signal reception due to topog-
raphy to estimate the causal effect of media exposure. Our estimates reveal important long and short run ef-
fects. An increase of one standard deviation in the number of private TV channels received in the area of
residence as an adolescent reduces future inter-provincial migration by 1.7–2.7 percentage points, and all mi-
gration (inter and intra-provincial) by 3.9–6.8 percentage points. Short run effects are similar in magnitude.
We also show that respondents less exposed to private television are more likely to consider themselves
among the poorest groups in society. As we discuss in a stylized model of migration choice under imperfect
information, these ndings are consistent with Indonesian citizens over-estimating the net gains from inter-
nal migration when access to television is limited.

© 2012 Elsevier B.V. All rights reserved.

1. Introduction

The decision to migrate involves the comparison of the benets
and costs associated with the move. To estimate the expected returns
of moving to alternative destinations, potential migrants gather infor-
mation from different sources. The role played by relatives and
friends, previous migrants and networks abroad has been widely an-
alyzed by economists (Hanson and McIntosh, 2010; McKenzie and
Rapoport, 2007, 2010; Munshi, 2003; Winters et al., 2001). Networks
are crucial to migration decisions as they provide information on
the migration process, facilitate access to the job market and help to
smooth integration upon arrival. Therefore, networks are a source of

information, but they may also directly reduce migration costs and
inuence employment outcomes at destination. Disentangling their
pure information effect is far from straightforward (Carrington et
al., 1996).

In order to isolate the role of information on migration decisions,
we focus on an alternative popular source of information: exposure
to television. Media have been shown to inuence a wide array of in-
dividual attitudes and behaviors.1 In the context of migration, media
can be a valuable source of information about potential destinations.
The existing evidence suggests important inaccuracies in immigrants'
expectations about labor market prospects abroad (McKenzie et al.,
2007).2 Limited or inaccurate information can lead individuals to
make sub-optimal migration choices, with important negative welfare
consequences. This has considerable implications for policy-makers.

In standardmigration decisionmodels, individuals optimally choose
to migrate if the expected gains from doing so — net of monetary
and non-monetary costs — exceed the expected gains from staying in
the original location (Sjaastad, 1962). However, net gains from
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migrating are subject to a substantial amount of uncertainty. In their
seminal paper, Harris and Todaro (1970) already took into account
the effect of uncertainty by incorporating a positive probability of
remaining unemployed in the destination labor market. In their paper,
however, agents still have perfect information on the expected gains
from migrating. The theoretical literature has investigated different
aspects of the relationship between information and migration. For ex-
ample, Katz and Stark (1987), analyze the effect on migration patterns
when immigrant workers are more informed about their skills than
native employers.3 Other authors have modeled the process of gather-
ing information during the job search process in destination labor
markets (Daneshvary et al., 1992; Herzog et al., 1985; Vishwanath,
1991). There are few papers that look into how information — or
the lack of it — inuences moving decisions. Pessino (1991) proposes
amigrationmodel across geographically separatedmarketswith uncer-
tainty and imperfect information at destination, where agents learn by
migrating. Alternatively, Borjas and Bratsberg (1996) show that return
migration may result from erroneous information about labor market
opportunities abroad. On the empirical side, some authors have studied
the nature and source of information available to potential migrants
(Banerjee, 1984), and their expectations about labor market prospects
at destination (McKenzie et al., 2007). There are just a few recent
paper that investigate the impact of access to media on migration.
Aker et al. (2011) nd that mobile phone technology in Niger has a
positive effect on seasonal migration by increasing information about
the labor market at destination. Braga (2007) shows that the likelihood
of migrating to Italy of Albanian citizens increases with the reception of
Italian TV in their regions of origin.

We study the effect of private television on internal migration in
Indonesia. This is an interesting case study given the characteristics
of the TV liberalization process that began there in the late 1980s.
The process dramatically expanded the supply of TV broadcasting —
from one single government-owned television station to as many as
eleven national channels — and increased the quality and quantity
of information accessible to citizens. The differential introduction of
private television throughout the country, together with the variation
in signal reception due to topography provides an exogenous source
of variation to investigate the causal effect of media exposure on indi-
vidual migration decisions.4

The question we address is whether more (better) informed indi-
viduals migrate more or less. We argue in our theoretical model
that the answer depends on the type of mistakes made in assessing
the net gains from migration. If potential migrants over-estimate
(under-estimate) their employment and life prospects in the destina-
tion region,wider access to informationmay decrease (increase)migra-
tion pressures. Our empirical results show a negative effect of television
exposure on the propensity to internally migrate. In particular, individ-
uals who, during their early teens, lived in areas with less television
exposure are more likely to move to a different region later in life
than individuals who lived in areas with better reception. Similarly,
we nd evidence of a negative short term effect of media exposure on
migration decisions. Moreover, our estimates also indicate that individ-
uals less exposed to television are systematicallymore likely to consider
themselves among the poorest groups in the country. We address
possible concerns of endogeneity of local television exposure by an in-
strumental variable strategy based on geographical accidents, and care-
fully test the robustness of our results. We argue that wider access to
media increases people's information and allows them to make more

accurate choices. Accordingly, the observed reduction in internalmove-
ments suggests that in the absence of information, Indonesian citizens
were over-estimating the net gains from internal migration.

An alternative interpretation of our results is that broader access
to television directly reduced incentives to migrate by making life
more pleasant. Nevertheless, we nd no signicant effect of TV expo-
sure on life satisfaction, suggesting that increased information is driv-
ing our results.

In the following section we briey describe the characteristics of
the television market in Indonesia and its migration history. Section 3
sketches a stylized migration model that incorporates the role of infor-
mation in the migration decision. Section 4 discusses our identication
strategy, and Section 5 reports some descriptive evidence. Estimation
results are presented in Sections 6 and 7. Finally, the last section pro-
vides some concluding remarks.

2. Television and internal migration in Indonesia

2.1. Television

The liberalization of the television market that took place in Indo-
nesia during the 1990s provides an extremely interesting setting
for exploring the impact of media exposure on migration behavior.
Media liberalization typically has an important impact on the amount
and content of information transmitted, especially so in the context
of weak democracies or dictatorial regime where TV broadcasting is
monopolized by the government (Egorov et al., 2009; Gehlbach and
Sonin, 2011; Leeson, 2008).

In the last decades, the evolution of the media market in Indonesia
was deeply linked to — and often determined by — the political events
which repeatedly changed the country's system of government and its
degree of democracy.5 Until 1989, there was only one government-
owned television station: TVRI, Televisi Republik Indonesia. Founded
in 1962, it only started to broadcast throughout the entire archipelago
in 1976, after the launch of the rst Indonesian communication satellite.
TVRIwas under the direct control of president Suharto and its programs
were expected to contribute to the image of unity of the nation by
supporting government's development policies and by promoting
national cohesion, law and order (Kitley, 2000). Throughout the years
of Suharto's government, censorship severely limited freedom of infor-
mation. The so-called “SARA doctrine” was imposed, prohibiting any
mentioning of sensitive issues such as ethnicity, religion, race, and social
class (Suku, Agama, Ras, and Antargolongan). Negative reporting was
also actively discouraged (d'Haenens, et al., 1999). Formal Indonesian
was the principal language of broadcast, while regional languages
were restricted to particular programs. In these years, TVRI monopo-
lized information and perpetuated the government's interests (Kitley,
2001).

The rst step towards a partial liberalization of the media market
took place in 1986 when the government adopted the Open Sky policy,
allowing private television distribution through satellite dishes and
cable networks. Five private networks were created: RCTI (1987),
SCTV (1989), TPI (1990), ANTV (1993), and Indosiar (1995). During

3 Different aspects of this information asymmetry are investigated by the same au-
thors (Katz and Stark, 1986; Stark, 1995).

4 The expansion of private television broadcasting in Indonesia was accompanied by
a contemporaneous growth of private radio networks. As there are no detailed data on
radio reception, we limit our analysis to the impact of television. Olken (2009) shows
that TV and radio signals are highly positively correlated. Throughout the paper, we ex-
clusively refer to television exposure, but radio may also be playing a role.

5 In 1950, one year after the recognition of independence from the Netherlands, Indone-
sia adopted a parliamentary democracy systemwhich lasted until 1957when president Su-
karno - the leader of the Indonesian independence struggle— proclaimed martial law and,
two years later, established a presidential system. The parliamentary democracywas turned
into a “guided democracy” (Demokrasi Terpimpin), a system which progressively became
more and more autocratic. In 1965, general Suharto seized power: he was appointed pres-
ident and replaced Sukarno's “guided democracy” with his version of a dictatorial regime,
the “New Order” (Orde Baru). The Asian nancial crisis of 1997 — which dramatically hit
the Indonesian economy— triggered a violent outburst of the lasting demand for democrat-
ic reform. Suharto's rule nally ended in 1998when hewas forced to resign by student pro-
tests and riots across the country. Indonesia then entered a constitutional reform process
that dened its current systemof government— a presidential republic— based upon a bal-
ance of powers. The rst democratic elections were held in 2004.
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these rst few years, commercial television was only available to
thosewho could afford the service, but in 1993 the government liberal-
ized the television market, allowing commercial channels to offer
free-to-air services that progressively covered the whole country
(Kukuh, 2002; Olken, 2009). This rst phase of deregulation was far
from complete: the licensing process was not transparent (as licenses
were basically issued to Suharto's relatives or cronies), the government
maintained formal (and informal) control on programs content and pri-
vate news production was prohibited (Hollander et al., 2009).

During the 1990s there were increasing pressure for democratic
reforms, including a strong demand for more information and espe-
cially independent news. Private TV channels found themselves in
the difcult position of nding a balance between pleasing the
government's censorship and providing enough TV news to win audi-
ence shares in an increasingly competitive environment. To circum-
vent the prohibition on news production, commercial stations
broadcast news under the guise of so-called “information programs”;
these provided a more in-depth and analytical approach with partic-
ular emphasis on local events and using local languages (Sen and Hill,
2000). The 1996 Broadcasting Act ofcially authorized private TV sta-
tions to broadcast their own news programs. This decision formally
broke the government monopoly in the production of TV news, al-
though several constraints were still maintained.6

The public TVRI network ignored the escalation of protests against
the government in 1998, but commercial stations started providing
full coverage (Sen and Hill, 2000). After Suharto's resignation (on
May 21, 1998), private television stations were legally allowed to pro-
duce, program and broadcast their own news. Private broadcasters
introduced new formats never used before by TVRI (i.e., news head-
lines between commercial spots, breaking news or on-the-hour
news reports), and began broadcasting from local communities
employing dialects. Overall there was a gradual shift towards more
sensitive topics (political corruption, ethnic conicts, poverty, etc.)
(Dahlan, 1999). Between 2000 and 2002, ve newcomers had entered
the market. Thus, today there are 11 television stations with a license
for nationwide broadcasting over the air: the government-run channel
(TVRI), three major networks (RCTI, SCTV, and Indosiar), one all-news
station (Metro TV), and six minor networks (ANTV, GLOBALTV, LATIVI,
TV7, TransTV and TPI).

According to the World Value Survey (2000 and 2006), television
is currently a very important source of information in Indonesia. After
religious authorities and the army, television is the most trusted insti-
tution in the country: 68% of the respondents in 2000 (61% in 2006)
report to have a great deal or quite a lot of condence in television.
Moreover, 91% of the respondents use TV news broadcasts to gather
information and 68% relies on in-depth reports on radio or TV.

2.2. Internal migration

The population of Indonesia grew from 119 million in 1971 to
230 million in 2008, and is now the world's fourth most populous
country. It is also the world's largest archipelago, consisting of about
17 thousand islands which span more than 5 thousand km. Indonesia
is organized in provinces (provinsi) which are divided into districts
(kabupaten) having their own local government and legislative
body. In 2000, there were 33 provinces and 502 districts.

There are several reasons to focus the analysis on internal rather
than international migration.7 First, the longitudinal data employed
in this paper (Indonesian Family Life Survey) contain detailed

information on individuals' migration histories enabling us to track
them when they migrate within the country, but not when they
move abroad (Duncan et al., 2001). Second, while it is clear that the
media liberalization process provided a more accurate picture of the
country, it is harder to establish whether the same happened regard-
ing information about foreign countries.8 Third, the population size
and geographical extension of Indonesia makes it a suitable candidate
to draw lessons on internal movements for other large countries
such as India or China where the issue has increasing policy rele-
vance. Finally, internal migration is an important and long lasting
phenomenon in Indonesia, while international movements are still
relatively limited.9

According to the 1930 census, 11.5% of the total native population
lived outside their district of birth, although only about half of them
(5.6%) had moved beyond provincial borders. Starting from the
early 1950s, the Indonesian government has also actively encouraged
internal migration to the outer islands: these so-called “Transmigration
plans” aimed at relieving population pressure in Java and other
densely populated areas. About 90 thousand householdswere relocated
from 1950 to 1968. By 1997, approximately 1.4 million families, or
6.5 million people, had been moved (Fearnside, 1997; Hardjono, 1988;
Tirtosudarmo, 2009). After the economic crises of 1997, and the sub-
sequent transition to democracy, transmigration programs were
practically abandoned. Although the government was implementing
these “Transmigration plans”, internal migration was never restricted
in Indonesia. On the contrary, it was constantly increasing — driven by
the wage differentials between provinces and the attractiveness of the
Jakarta area — generally owing in the opposite direction with respect
to the government migration policies.10 In 1971, the size of inter-
provincial migration was still similar to that of the colonial period
(4.9%), and then increased to 7% in 1980, 8.2% in 1990 and 10.1%
by2000 (Hill et al., 2008; Tirtosudarmo, 2009). In 2000 about 20 million
people in Indonesia were living in a province different from that of
birth.

3. Theoretical framework

In standard migration decision models, individuals optimally choose
to move if the expected gains from doing so— net of monetary and non-
monetary costs— exceed the gains from staying in their original location
(Sjaastad, 1962). A common assumption in this approach is that individ-
uals have sufcient information to correctly predict these gains and costs.
However, potential migrants may have a very imprecise idea of the level
of earnings and probability of nding a job in labor markets where they
have never been. Moreover, they may fail to accurately account for all
the direct and indirect costs associated with their possible moves. Lack
of information in migrating decisions implies that although individuals
act rationally, they may make sub-optimal decisions. Within this frame-
work, starting from a standard Roy model applied to migration choices
(Borjas, 1987), we model access to information (TV exposure, in our
case) as a factor that contributes to reduce the gap between expectations
about the (net) gains from migration and the real ones.

Suppose individuals originate in source region S and consider the
possibility of moving to destination region D.11 Potential migrants

6 For instance, all channels were still required to broadcast the 7.00 and 9.00 p.m.
public TVRI network news and all government messages. Moreover, all the incidents
reported had to be more than 24 h old, so that the ofcial reactions were already
known (d'Haenens, et al., 1999).

7 Although this is not the focus of the paper, in the empirical analysis we also look at
international migration.

8 Having more access to television may make individuals in origin countries more
aware of conditions and opportunities in potential destination countries, but it may al-
so convey distorted information— through feature lms, TV series or soap operas (Mai,
2004).

9 In 2000, about 10% of the population lived in a province different from that of birth
(with intra-provincial migration being about two-three times larger), while in 2006
only an estimated 1.5% lived abroad (Ducanes and Abella, 2009).
10 For instance, Fearnside (1997) estimates that transmigration programs during the
1980s at most relieved 17% of the population growth in Java.
11 In our stylized setup, we consider only one potential destination. In the presence of
several destinations, incomplete information leads to sub-optimal choices when indi-
viduals are not able to correctly rank the different alternatives (including the non-
migration option). The implications of our model hold also in this context.
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are assumed to be risk neutral. The log earnings distributions in the
source and destination regions are:

wj j j with j S D 1

where j is themean log earnings and j is the individual return (i.e., abil-
ity) in region j. An individual migrates (I=1) if earnings at destination
are higher than (or equal to) those in the source region, net of a migra-
tion cost ( ):

D D S S 2

This condition can be re-written as: v , where v=( D S) and =
( S D+ ). Assuming that v N(0, v

2), we have:

Pr I 1 Pr v 1
v

3

where is the standard normal distribution function.
Now, suppose individuals do not know exactly their net earnings

at destination. We model this possibility by including an additive
error term in the left-hand side of inequality (2). We assume that this
error term is constant in the population and equal to q. This term is
positive if individuals over-estimate the net gains from migrating and
negative if they under-estimate them.Whenmaking their moving deci-
sions, individuals ignore both the size and the sign of q. An individual
will migrate (Iq=1) if:

D D q
S S 4

Given that (v+q) N(q, v
2), we have:

Pr Iq 1 Pr v q 1
q

v

5

The presence of the error term q shifts the distribution of v to the left
or to the right, depending on whether q is negative (under-estimation)
or positive (over-estimation). Thus, the probability of migrating will
be higher (lower) if q is positive (negative). Indeed:

Pr Iq 1 Pr I 1 if
q

v v

6

which is always true for q 0, and never for qb0. Within this frame-
work, individuals can be classied in four different groups. In the pres-
ence of over-estimated gains (q 0), there is more migration than
otherwise would be optimal: there are individuals for whommigration
is always optimal (optimal migrants, OM) and others who would have
not migrated had they not over-estimated the gains from doing so
(sub-optimal migrants, SM). Those who decide to stay in spite of the
over-estimated gain, would have stayed in any case (optimal stayers,
OS). When individuals under-estimate migration gains (qb0), instead,
all migrants are optimal ones (OM), while among the stayers there
are both optimal (OS) and sub-optimal ones (SS). The latter group,
indeed, would have migrated in the absence of the negative error q

(see Appendix A). These four groups are illustrated in Fig. 1. The vertical
axis corresponds to the measure of individual ability v, while on the
horizontal one there is the error in predicting the gains frommigration
q. The solid line with negative slope is given by ( q) and it crosses
the vertical axis at v= . All individuals with a value of v above
(below) this line migrate (stay). Note that when q=0, all migrants
are optimal (i.e., all stayers are optimal). For positive values of q, instead,
the larger q the larger the number of people migrating: we have an
increasing share of sub-optimal migrants (and a decreasing share of
optimal stayers). The opposite is true for negative values of q: the
more negative q, the less people migrate, and the larger the share of
sub-optimal stayers (at the expense of the share of optimal migrants).

Now, suppose the error individuals make in assessing the net
gains from migration (q) negatively depends on the amount of infor-
mation available:

q q

i
7

where q is the error made in the absence of information and i is the
level of information individuals have access to, with i [1,+ ). If indi-
viduals have no information (or only have access to government-
owned TV station, as in our case) the information parameter i is equal
to one, and q q. At the opposite extreme, if they receive full informa-
tion (i + ), there is no error in their migration decisions (q=0). It is
straightforward to show (see Online Appendix A) that if the gains were
over-estimated q 0 , more information would reduce the number of
sub-optimal migrants (SM), increasing the number of optimal stayers
(OS). On the contrary, with under-estimated gains qb0 , the number
of sub-optimal stayers (SS)would fall, raising thenumber of optimalmi-
grants (OM). As the total number of migrants is given by the sum of op-
timal and sub-optimal migrants, more information reduces (increases)
the propensity to migrate in the presence of over- (under-) estimated
gains from migration.

A key implication of the model is that more information does not
lead to unambiguous prediction about the number of migration move-
ments one should observe in the data.12 This depends on whether indi-
viduals are, on average, over- rather than under-estimating the returns
frommigrating (i.e., beingmore informed leads to less migration in the
rst case and more in the second). Therefore, empirically establishing
whether wider access to private television increases, rather than de-
creases, the propensity to migrate allows us to infer the type of error
individuals are actually making. We perform this exercise in the empir-
ical part of the paper.

4. Empirical analysis

4.1. Data

For our empirical analysis, we employ two datasets: the Indonesia
Family Life Survey (IFLS), which provides individual data andmigration
histories, and the PODES (The Village Potential Statistics), which has
information on TV reception at the village level.

The Indonesia Family Life Survey is an on-going longitudinal survey.
Four waves have been conducted so far: 1993 (IFLS1), 1997–1998
(IFLS2), 2000 (IFLS3) and 2007–2008 (IFLS4). The IFLS1 sampling
scheme stratied on provinces and urban/rural locations and then ran-
domly sampledwithin these strata. Provinceswere selected tomaximize
representation of the population and capture the cultural and socioeco-
nomic diversity of Indonesia. The nal sample contains over 30,000 indi-
viduals living in 13different provinces, representative of about 83% of
the Indonesian population. In the rst wave, a representative member
was selected to provide household level demographic and economic in-
formation. In addition, several household members (aged 15 and older)
were randomly selected and asked to provide detailed current and retro-
spective information on their education, employment, fertility, marriage
and migration experiences. Subsequent waves re-interviewed the origi-
nal households (and all themembers older than 15) and tracked individ-
uals who had moved to another destination within the country.13 We
employ all the four waves of the IFLS in our analysis.

12 A second important implication is that information increases welfare by reducing
the number of sub-optimal choices.
13 See Duncan et al.(2001) for a positive assessment of the attempt to track movers in
IFLS. Indeed, the survey had very high re-interview rates. In IFLS1, 7224 households
were interviewed and detailed individual-level data were collected from over 22,000
respondents. In each of the following waves, approximately 94% of IFLS1 households
were re-contacted. Among IFLS1 dynasty households (any part of the original IFLS1
households) 87.6% were actually interviewed in all four waves and 3% died.
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The information on TV reception comes from the PODES (Village
Potential Statistics). This survey provides information about village
characteristics for all of Indonesia, and is part of a series of periodic cen-
suses (Agriculture, Economy, and Population). The 2006 PODES rst
introduced detailed questions regarding reception of all the existing
11 Indonesian TV channels.14 For each TV channel, the head of the vil-
lage was asked whether there was sufcient signal in the village as to
clearly watch the programs.

4.2. Empirical model

Our empirical exercise begins by taking a long run perspective and
analyzes the effect of TV exposure as an adolescent on the future mi-
gration behavior of Indonesian citizens. Throughout the paper, we
refer to this part of the analysis as “early exposure”. Given that most
of the migration movements occur at a young age, they may be sub-
stantially inuenced by expectations formed early in life. Having
more or less access to television is likely to shape individuals' views
on their country, area of residence and relative position in society:
these are all elements which will combine to determine future migra-
tion decisions. However, migration choices are not just the determin-
istic outcome of beliefs formed at a young age. Individuals may
update their expectations when new information becomes available,
and re-optimize their decisions. Hence, in the second part of our em-
pirical analysis we focus on these short run effects, and estimate the
contemporaneous relationship between TV exposure and migrating
decisions. We refer to this part of the analysis as “current exposure”.

In both the short and long run analyses, we estimate the following
empirical model:

mig
J

ikp

J J
TV

J

kp
Xikp

J YJ

kp

J J

p u
J

ikp
with J E C 8

where the superscript J denes the timing of the analysis (J=E for
early exposure and J=C for current exposure). The dependent variable
migikp

J is a migration outcome for individual i, who lives in district k

and province p, at the time J when TV exposure is measured. The
main explanatory variable in Eq. (8) is TVkp

J which captures TV expo-
sure measured at time J, in district k and province p. The empirical
model includes also a constant J, a vector of individual-level controls
Xikp, a vector of district-level controls Ykp

J , province xed effects p
J

and an unobserved error term uikp
J .

The main difference in the empirical specication for the early and
the current exposure analysis concerns the construction of the depen-
dent variable (i.e., the migration outcome) and the main explanatory
variable (i.e., the measure of TV exposure). In the early exposure, we
focus on all individuals interviewed in the last wave of the IFLS4
(2007–2008) and dene themigration outcome (migikp

E ) as an indicator
variable that takes value 1 if the current residence of the respondents—
or any of the residences recorded in the three previous waves of
the survey — differs from that at age 12, and 0 otherwise.15 We dene
two different migration outcomes: The rst includes both inter and
intra-provincial migration and the second considers only inter-
provincial movements. To be consistent with the provincial stratica-
tion scheme in the IFLS, we restrict the analysis to individuals who at
age 12 resided in any of the 13 provinces included in the rst wave of
the survey (IFLS1). There are 18,598 individuals with valid information
to conduct the early exposure analysis, reduced to 14,648with our sample
restricted to those aged 45 or younger, as we do in most of the analysis.

The main explanatory variable in the early exposure analysis (TVkp
E )

is measured as the predicted degree of TV reception in the district
where the respondent lived as an adolescent. Information on TV re-
ception is only available from the 2006 PODES, and there are no avail-
able records on how reception evolved over time in different areas.16

Therefore, we need to make some assumptions to reconstruct the de-
velopment of TV reception over time and across areas. We know
the year each private station was founded and began broadcasting
at the national level (see Table 1). From the PODES we can measure
the share of villages in each district with clear reception of each pri-
vate channel in 2006. To construct our measure of early exposure,

14 Questions about TV reception were introduced for the rst time in the PODES
conducted in 2003. However, in that year the questions referred only to the public
channel and to four of the private networks (TPI, RCTI, SCTV and Indosiar).

15 Individuals in the IFLS are only interviewed when they are older than 15. Thus in-
formation on the residence at age 12 is always retrospective.
16 In both the early and current exposure, we follow Olken (2009) and exclude from
the analysis major cities such as Jakarta, Surabaya and Medan, where private television
broadcasting started well before the rest of the country.

Fig. 1. Migration choices and information. Notes. OM: optimal migrants; SM: sub-optimal migrants; SS: sub-optimal stayers; OS: optimal stayers.

52 L. Farré, F. Fasani / Journal of Development Economics 102 (2013) 48–61



for each district and channel, we set reception equal to zero prior
to the year when the channel started broadcasting. We then assume
reception increased linearly from zero up to the level seized in 2006
by the PODES17. In this way, we obtain a yearly prediction of the
share of villages in the district with reception of each channel. Next,
for each year and district, we sum it across channels and obtain the
predicted number of channels received, by district and year. Finally,
to compute TV exposure as an adolescent we match each individual
with the predicted number of channels received in the district of res-
idence at age 12, and average it over the six years when the individual
was aged 10–16.18 Therefore, ourmeasure of TV exposure varies by dis-
trict and cohort of birth. In particular, individuals whowere aged 10–16
before the rst private network was created (1987) had zero exposure
to private television, while younger cohorts will have a higher level of
early exposure than older cohorts from the same district of origin. This
allows us to exploit not only the cross-sectional variation in signal
reception due to geography, but also the time variation due to the nat-
ural experiment related to the TV liberalization process.

To investigate the short term effects of TV exposure we conduct
the current exposure analysis. We focus on the sample of individuals
interviewed both in 2000 (IFLS3) and 2007–2008 (IFLS4) who report
valid information on all migration movements (if any) over this peri-
od. In this case, the dependent variable, (migikp

C ), takes value 1 if the
respondent changed district and/or province of residence between
the two waves (and stayed in the new residence for at least six
months), and 0 otherwise. As in the early exposure, we analyze migra-
tion both at the inter and intra-provincial margin. We have 8345 indi-
viduals aged 45 or less. To measure their TV reception we assume the
number of channels received in each district in 2006 is unchanged
from 2000, and obtain the level of current TV reception (TVkpC ) by aver-
aging the number of channels received by the villages in each district.

4.3. Identication strategy

The main parameter of interest in our analysis is the coefcient J

in Eq. (8), which measures the causal impact of TV exposure on indi-
vidual propensity to migrate in the long run ( E) and short run ( C).
Since we lack experimental data, where individuals are randomly ex-
posed to different levels of TV reception, we need to carefully discuss
under which conditions these parameters can be identied.

The rst general concern is the endogeneity of individual choices in
usingmedia. Given the existing set of possibilities to accessmedia, indi-
viduals choose whether to use them and, if so, which particular media
and to which extent. Thus, a signicant relationship between media
usage and some individual outcome may simply result from some
unobserved heterogeneity determining both variables. More entrepre-
neurial individuals, for instance, may use media more intensively and
at the same time be more likely to migrate. Moreover, access to media
may simply be a proxy for some individual/household observable char-
acteristic not fully captured in survey data. For example, wealthier
householdsmay bemore likely to own a TV set and less likely tomigrate.
To overcome these concerns, we measure media exposure using TV re-
ception in the areawhere the interviewees live, rather than as the actual
individual TV ownership or time spent watching TV.19

However, an obvious concern is that TV reception in the region
is not necessarily exogenous. There may well be unobserved factors
that simultaneously affect TV reception and migration patterns in
the area. For example, afuent areas may be more successful in
attracting private TV broadcasters and, at the same time, present
lower out-migration rates. This will lead to a downward bias estimate
of . It is also possible that more remote areas have weaker TV signal
and as well have lower migration rates due to the higher costs of
moving away. In this case, the OLS estimate of will present a posi-
tive bias. On the other hand, insofar as the variation in the number
of channels across different areas purely responds to topographic ac-
cidents (i.e., mountains, valleys or ats) that have no direct impact on
migration patterns, the OLS estimate of will be unbiased.

In the empirical analysis, we combine three different strategies to
investigate the potential endogeneity of TV reception and estimate its
causal effect. First, we include province xed effects, p

J , in all regres-
sions to capture any time-invariant characteristics at the provincial
level.20 Second, we add to the empirical model a set of control vari-
ables at the district level, Ykp

J , to capture geographical, economic and
demographic characteristics. Finally, we apply an instrumental vari-
able strategy based on the Indonesia's mountainous terrain, devel-
oped by Olken (2009).21 This strategy exploits the differences across
districts in television reception due to the topography (i.e., mountains
and curvature of earth) between the districts' reception points and
the location of television transmitters. Indeed, the strength of TV sig-
nal negatively depends on (a) the distance between the TV transmit-
ter and the reception area, and (b) the presence and altitude of
mountains between the two points. Olken (2009) uses a physical
model of electromagnetic signal propagation to estimate a measure
of “predicted signal strength” (TV-PSS) in each district, which cap-
tures the effect on TV reception of both topography and distance.
Then, in order to isolate the pure effect of topography, Olken (2009)

17 We have experimented with different specications for the functional form
employed to predict reception (i.e., exponential functional forms) and our results re-
main substantially unaffected.
18 Using different age ranges to dene adolescents in our early exposure measure of
TV reception does not signicantly change our results.
19 The IFLS contains information on TV ownership in the last three waves. The share
of respondents living in households with a TV has increased from 62% in 1997 to 82% in
2007–2008. The IFLS, instead, does not collect information on time spent watching TV.
Olken (2009) shows that each additional private TV channel received is associated
with about 8% increase in time spent in front of the TV, while it has no effect on TV
ownership. The latter result is not surprising in a society such as Indonesia, where
the share of TV owners is very high and almost everyone has access to television (in
Olken data, 97% of households watch TV).

20 TV exposure has only variation at the district level in the current exposure analysis,
and variation at the district-cohort level in the early exposure analysis. Thus district
xed effects cannot be separately identied from TV exposure (and year of birth
dummies).
21 A similar identication strategy, based on predicted signal, is used in Enikolopov et
al. (2011).

Table 1
Descriptive statistics: TV reception, by TV network.

TV network Year of
establishment/
rst on air

Early exposure Current exposure

Mean Std.
dev.

Min Max Mean Std.
dev.

Min Max

Public network

TVRI 1962 0.44 0.26 0 0.95 0.88 0.16 0.09 1

Major private networks

Indosiar 1995 0.14 0.24 0 0.88 0.76 0.35 0 1
RCTI 1987 0.25 0.29 0 0.93 0.78 0.34 0 1
SCTV 1989 0.22 0.28 0 0.92 0.77 0.34 0 1

Minor private networks

ANTV 1993 0.14 0.23 0 0.89 0.63 0.37 0 1
Global TV 2001 0.03 0.11 0 0.75 0.40 0.37 0 1
Lativi 2001 0.04 0.12 0 0.75 0.44 0.41 0 1
Metro TV 2000 0.13 0.22 0 0.89 0.58 0.38 0 1
TPI 1990 0.19 0.25 0 0.91 0.67 0.35 0 1
Trans TV 2001 0.05 0.14 0 0.75 0.63 0.39 0 1
TV7 (Trans 7) 2001 0.04 0.13 0 0.75 0.53 0.41 0 1

TV – 1.24 1.85 0 8.40 6.18 3.27 0 10
Observations 14648 8345

Notes. Early exposure refers to the analysis of the long run effect of TV exposure, while
current exposure refers to the analysis of the short run one. The sample is restricted to
individuals aged 16 to 45. Information on year of establishment (or rst year on air)
is taken from Hollander et al. (2009). Each variable measures the average fraction of
villages in each district where there was a clear reception of the TV channel. TV is
the average number of private TV channels received in a district.
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estimates the “free-space signal strength” (TV-FSS), which is the
strength that would have been obtained were there a direct line of
sight between the transmitter and the receiver.22 Including this latter
variable (TV-FSS) as an additional control for the effect of distance in
equation 8, and using the “predicted signal strength” (TV-PSS) as an
instrument for the actual TV exposure, allows us to isolate the varia-
tion in signal strength that is exclusively due to topographical idiosyn-
crasies and the curvature of earth. The exclusion restriction for this
instrumental variable strategy holds under the reasonable assumption
that, once other district-level geographical variables (distance from the
nearest city, distance from the nearest TV transmitter, altitude, etc.)
are controlled for, topographical idiosyncrasies per se have no direct
effect on migration decisions. We borrow these two constructed mea-
sures of TV signal strength from Olken (2009).

5. Descriptive evidence

Table 2 reports descriptive statistics for the sample employed in the
analysis. The upper part refers to the long term analysis (early exposure).
There are 14,648 individuals aged 16–45; 48% are male, and the aver-
age age is 29; 34% of them have received only a primary education,
55% a secondary education and 10% went to college. About 14% of
the sample resided in an urban area at age 12. There are about
4.5 thousand internal migrants (respondents who moved inter or
intra-provincially) in this sample. While the share of males is substan-
tially identical, migrants are slightly older and more educated than
non-migrants, and slightly less likely to have lived in urban areas at
age 12. The lower part of Table 2 reports the descriptives for the short
term analysis (current exposure). There are 8345 individuals aged 45
or younger, and their average characteristics strongly resemble those
in the previous sample. Approximately a thousand of them are identi-
ed as migrants.

Table 3 shows the distribution of respondents across provinces
according to the residence at age 12 for the early exposure analysis
or according to the residence in 2000 for the current exposure. The bulk
of our sample resides in the three provinces of Jawa Barat, Jawa Tengah
and Jawa Timur, each of which hosts 16–20% of the respondents. About
7–10% of the interviewees reside in either of two provinces, Bali and

22 Note that Olken (2009) denes the TV-PSS and TV-FSS variable as the maximum
signal strength between all transmitters and receiver points at the sub-district level.
Since we conduct the analysis at the district level, these variables are dened as district
averages.

Table 2
Descriptive statistics.

All Migrants Non-migrants

Avg Std. dev. Avg Std. dev. Avg Std. dev.

Early exposure

Male 0.48 0.50 0.47 0.50 0.48 0.50
Age 29.01 8.57 30.85 7.76 28.21 8.77
Education Primary 0.34 0.47 0.30 0.46 0.36 0.48

Secondary 0.55 0.50 0.53 0.50 0.56 0.50
College 0.10 0.30 0.16 0.37 0.07 0.26

Residence at age 12:
urban

0.14 0.35 0.12 0.33 0.15 0.36

Observations 14648 4436 10212

Current exposure

Male 0.46 0.50 0.54 0.50 0.45 0.50
Age 29.39 8.48 23.12 7.05 30.26 8.30
Education Primary 0.47 0.50 0.24 0.43 0.51 0.50

Secondary 0.46 0.50 0.63 0.48 0.43 0.50
College 0.07 0.26 0.13 0.33 0.06 0.25

Residence in 2000:
urban

0.12 0.32 0.16 0.37 0.11 0.31

Observations 8345 1018 7327

Notes. Early exposure refers to the analysis of the long run effect of TV exposure, while
current exposure refers to the analysis of the short run one. The sample is restricted
to individuals aged 16 to 45. Migrants are those respondents who moved to another
province or to another district within the same province.

Table 3
Provinces of residence.

Early exposure Current exposure

Residence Residence Residence Residence

Province
code

Province name At age 12
(%)

2007/08
(%)

2000 (%) 2007/08
(%)

12 Sumatera Utara 5.46 4.88 4.10 3.98
13 Sumatera Barat 0.06 0.20 – 0.07
14 Riau – 0.55 0.35 0.38
16 Sumatera Selatan 6.08 6.04 5.39 5.28
18 Lampung 4.87 4.98 4.70 4.70
31 DKI Jakarta – 3.15 – 0.81
32 Jawa Barat 20.41 20.77 16.21 16.41
33 Jawa Tengah 17.13 13.78 16.49 15.84
34 DI Yogyakarta 5.84 5.84 7.42 7.13
35 Jawa Timur 17.97 17.06 20.37 20.40
51 Bali 6.62 6.77 8.51 8.51
52 Nusa Tenggara Barat 9.46 9.29 10.05 9.98
61 Kalimantan Barat – 0.01 – –

62 Kalimantan Tengah – 0.03 – –

63 Kalimantan Selatan – 0.51 – 0.05
64 Kalimantan Timur – 0.15 – 0.16
73 Sulawesi Selatan 6.10 5.97 6.41 6.30
Total 100 100 100 100
Observations 14648 8345

Notes. Early exposure refers to the analysis of the long run effect of TV exposure, while
current exposure refers to the analysis of the short run one. The sample is restricted to
individuals aged 16 to 45. Residence in 2007–2008 is recorded in IFLS4 and residence in
2000 in IFLS3.

Table 4
Migration rates.

Inter and
intra-provincial
migration

Inter-provincial
migration

Obs.

Mean
(%)

Std.
dev.

Mean
(%)

Std.
dev.

Early exposure

Full sample 30.3 46.0 10.7 30.9 14648
By gender Female 30.9 46.2 10.6 30.9 7674

Male 29.7 45.7 10.7 30.9 6974
By education Primary 26.5 44.2 7.5 26.4 4837

Secondary 29.6 45.6 11.7 32.1 7807
College or
more

49.7 50.0 17.1 37.7 1408

Current exposure

Full sample 12.2 32.7 5.5 22.8 8345
By gender Male 14.4 35.2 6.9 25.4 3816

Female 10.3 30.4 4.2 20.2 4529
By education Primary 6.6 24.8 2.5 15.7 3675

Secondary 17.9 38.3 8.7 28.1 3557
College or
more

22.4 41.8 9.5 29.4 566

Notes. Early exposure refers to the analysis of the long run effect of TV exposure, while
current exposure refers to the analysis of the short run one. The sample is restricted to
individuals aged 16 to 45. Inter and intra-provincial migration refers to movements
across provinces and across districts within the same province; inter-provincial migra-
tion refers only to movements across provinces.
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Nusa Tenggara Barat. Our focus is on geographical movements across
provinces (i.e., inter-provincial migration) or across districts within the
same province (i.e., intra-provincial migration). Table 4 reports descrip-
tive evidence on internal migration rates. About 30% of the individuals
in the early exposure sample have migrated inter or intra-provincially
with respect to the district of residence at age 12, with the subset
which migrated to another province being equal to 11%. Although the
levels are lower due to the shorter time span considered, the current

exposure sample shows an analogous pattern: about 12% of the sample
migrated inter or intra-provincially, and 5.5% changed province of resi-
dence between 2000 and 2007–2008. In developing countries, internal
movements generally are thought to occur mainly from rural to urban
areas. However, Table 5 shows that themajority of people in our sample
move across rural areas (42% in the early exposure sample and 51% in
the current exposure one), while a smaller, but still considerable, fraction
migrate from rural to urban areas (39% in the early exposure sample and
30% in the current exposure one). A sizeable number of respondents
move from urban to rural areas (respectively, 12 and 7%) and across
urban areas (respectively, 7 and 11%).

Finally, Table 1 presents descriptive statistics of TV reception. For
each channel operating in Indonesia in 2006, the table reports the
year of establishment (or rst year on air). It also shows the average
fraction of villages within each district with access to each private
TV channel. The last row of the table reports descriptive statistics
for the main explanatory variable in the analysis, (TVkp

J ). In the early

exposure sample, the respondents lived in districts receiving on aver-
age 1.2 private channels, with some districts having zero reception
and others receiving up to 8.4 channels. In the current exposure sam-
ple, instead, the average number of private channels increases to 6.2,
some districts having all ten private channels and others still being
without reception.

6. Estimation results

6.1. TV reception and district characteristics

We start the empirical analysis addressing the possibility that TV
reception captures some characteristics of the local areas that may
also have a direct effect on migration patterns. In doing so, we esti-
mate the following regression:

TV
2006
kp Xkp p kp 9

where the dependent variable TVkp
2006 is the average number of chan-

nels received by the villages in district k and province p according to
the 2006 PODES. As explained in Section 4.1, this is the source of in-
formation on TV reception we use throughout the paper. The estimat-
ing equation includes a constant , a vector of district controls Xkp

(which capture geographical, demographic, social and economic fea-
tures of the area), province xed effects p and an idiosyncratic error

term kp.23We run this regression on the 107 districts forwhich all vari-
ables are non-missing.

The OLS estimates of Eq. (9) are presented in Table 5. The only
control signicantly correlated with TV reception is distance in km
from the province capital. The negative coefcient on this variable
implies that the number of channels received increases with proxim-
ity to the capital.24 None of the other controls shows a signicant cor-
relation with TV reception.

This preliminary analysis leads to two relevant insights. First, TV
reception at the district level does not seem to capture the level of
economic development in the area, which is likely to be an important
determinant of migratory ows. Second, proximity to the province
capital affects TV reception and is also likely to have a direct effect
on migration by reducing moving costs. Therefore, failing to control
for geographical remoteness may bias our estimates. In order to avoid
that, all the specications for the individual migration model control
for distance from the nearest TV transmitter (usually located in the
nearest town or city) by including the “free-space signal strength” var-
iable (TV-FSS) described in Section 4.3. Moreover, our preferred speci-
cations include a large set of district controls to capture both economic
and geographical features on the area.

6.2. Long and short run effects of TV exposure

6.2.1. Early exposure

Our main results for the long run effect of TV exposure are reported
in Table 6. The table shows the estimation results for alternative speci-
cations of Eq. (8). The rst half of the table (columns 1–6) looks at
both inter and intra-provincial migration, while the second half (columns
7–12) focuses only on inter-provincial movements. Standard errors are
clustered by district to allow for any possible correlation in the unobserv-
ables of individuals who lived in the same district at age 12.

Apart from the measure of TV exposure at the district level where
the respondent lived as an adolescent (TV), our baseline specication
includes the predicted “free-space signal strength variable” (TV-FSS),
a dummy for male respondent, and a full set of dummies for year of
birth and for the province of residence at age 12. We then add educa-
tion dummies (primary, secondary, college and other education), and in
our preferred specication (columns 3, 6, 9 and 12) include district-
level controls to capture differences in geographical, demographic and
economic characteristics across areas.25

All specications reveal strong evidence of early TV exposure
playing a signicant role in reducing future propensity to migrate.
The OLS estimates of inter and intra-provincial migration (columns
1–3) indicate that having been exposed to one additional TV channel

Table 5
Type of internal migration movements.

Migration movement type Early exposure (%) Current exposure (%)

Rural Rural 42.10 51.43
Rural Urban 38.56 30.37
Urban Rural 12.27 6.80
Urban Urban 7.07 11.40
Total 100 100
# migratory movements 6364 912

Notes. Early exposure refers to the analysis of the long run effect of TV exposure, while
current exposure refers to the analysis of the short run one. The sample is restricted to
individuals aged 16 to 45. Each migratory movement observed in the data is classied
in one of the four categories (rural–rural; rural–urban; urban–rural; urban–urban)
depending on whether the districts of origin and that of destination are urban or rural.

23 The included district controls are: distance in km and in hours from the province
capital; altitude; a coastal district dummy; level of urbanization; number of schools;
log of total population; percentage of households living in slums; percentage of house-
holds with at least one member that has attended university; percentage of poor
households; percentage of villages in the district where the main activity is agriculture,
industry or trade; log of monthly average household consumption (thousand of ru-
piahs); and years since electricity was introduced. All the controls are measured using
the IFLS3 collected in 2000, which contains information at the household and/or village
level. The controls in Eq. (9) are averages at the district level.
24 When separately included in the regression, both the distance in hours and in km
are strongly signicant and negatively related to TV reception. When both measures
are included as regressors, the presence of collinearity leads to an insignicant coef-
cient on the distance in hours. Throughout the empirical analysis, we maintain both
controls in our specications because the measure in hours may in some cases capture
aspects of the distance (such as road quality) which are not controlled for by the mea-
sure in km.
25 For the early exposure analysis, these variables are measured at the beginning of
the TV liberalization process, using the rst wave of the IFLS in 1993: distance from
the province capital (in km); degree of urbanization; number of schools; altitude;
share of coastal villages; share of villages where primary activity is agriculture, indus-
try or trade; number of households; share of houses with cement walls; log of monthly
household consumption, and years since electricity was introduced. All controls are av-
eraged at the district level.
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as an adolescent reduces the propensity to migrate by about 2.1–2.3
percentage points. Similar results are obtained for the propensity to
migrate to a different province (columns 7–9), though the coefcient
is about half in size: exposure to one additional TV channel reduces
the probability of inter-provincial migration by about 0.9–1.1 per-
centage points. These results are robust to the gradual reduction in
sample size which occurs when we control for education and district
characteristics. The inclusion of these latter variables does not alter
the estimated coefcient on TV exposure, suggesting our results are
not driven by omitted district variables affecting both migration pat-
terns and TV reception.

To address any further concern regarding the presence of
endogeneity, we implement the IV strategy discussed in Section 4.3.
The potentially endogenous TV reception variable is instrumented
using the “predicted signal strength” (TV-PSS) as constructed by Olken
(2009).26 In all regressions we also include the “predicted free-space
signal strength” measure (TV-FSS), which controls for the mere effect
of distance to the nearest TV transmitter. Once this latter variable is
included in the estimation, the instrument captures only the variation
in signal reception due to differences in the mountainous terrain be-
tween transmitter and receiving points. Table 6 shows the rst stage es-
timates of the IV strategy for the early exposure analysis (columns 1–3).
In all specications, the instrument is signicant at any conventional
level. The F-statistic of the excluded instrument oscillates between
221 and 272, well above the conventional threshold of 10 for strong

instruments. This rules out any concern about potential biases in the
second stage due to the use ofweak instruments. Table 6 reports second
stage results. In all cases, the estimated IV coefcients on TV exposure
are negative, strongly signicant and larger in magnitude than those
of the OLS. According to these estimates, the exposure to one
additional private TV channel reduces inter-provincial migration by
1.4–1.5 percentage point, and all migration movements by 3.7–4.0 per-
centage points.

Two important conclusions can be drawn from this set of esti-
mates. First, we nd clear evidence that being exposed to more tele-
vision as an adolescent caused a reduction in the future propensity
to migrate towards other areas of the country. Second, we can discuss
the extent of endogeneity in our estimations by looking at thedifference
between OLS and IV estimates. The IV coefcients are about 1.4–1.7
times theOLS and the standard errors increase by about the same factor.
In the absence of endogeneity, OLS and IV estimates should differ only
by sampling error. To formally test the presence of endogeneitywe per-
form the regression-based version of the Hausman test.27 The test
shows weak evidence of endogeneity, the residuals being signicant
(and at the 10% level) only in one case. Therefore, we cannot clearly
reject the hypothesis of exogeneity of TV exposure. This is a consistent
nding throughout our analysis, implying that our OLS estimates have
a causal interpretation.

The exogeneity of TV exposure is not a particularly surprising nd-
ing in our context. First of all, we measure TV exposure by TV recep-
tion in the local area, which is less likely to be correlated with
individual unobserved characteristics than TV ownership or time
spent watching TV. Moreover, once we control for remoteness, the
difference in topography between transmitting and receiving loca-
tions is what ultimately drives district variation in TV reception. It is
then not unreasonable to think that these differences in topography
are as good as random.28

6.2.2. Current exposure

Let us now turn to analyzing the short term effect of TV exposure.
Table 7 reports OLS and IV estimates of the propensity to migrate at
the inter and intra-provincial level (columns 1–6) and at the provin-
cial level only (columns 7–12). The estimating equation and specica-
tions (baseline, with education dummies, and with district controls)
are identical to those used to assess the long run effect, and the
table follows exactly the same structure as Table 6.29 The OLS esti-
mates of the short run effect on inter and intra-provincial migration
of TV exposure are negative and highly signicant (column 1–3).
In particular, exposure to one additional private channel decreases
the chances of migrating during the next few years by 0.8–1.2 per-
centage point. When the dependent variable is migration across prov-
inces (column 7–9), the estimated effect is still negative and highly
signicant: exposure to one additional private TV channel reduces
the propensity to migrate by 0.6–0.7 percentage points. These results
are fully consistent with the long run analysis.

IV estimates are reported in columns 4–6 (inter and intra-provincial
migration) and 10–12 (inter-provincial migration) of Table 7.30 In
our preferred specication (column6), an additional private TV channel
decreases (inter and intra-provincial) migration by 1.4 percentage

26 Since “early TV exposure” is zero (or close to zero) for older cohorts (i.e., there was
not reception of private TV in their district of residence as adolescents), we interact the
instrument TV-PSS with a dummy which is equal to 1 for individuals younger than 12
in 1993. We choose 1993 as it is only in this year when free, over-the-air, broadcasts
began in locations other than Jakarta (Olken, 2009). Our results are robust to the choice
of any year in the neighborhood of 1993.

27 This test is asymptotically equivalent to the original version of the Hausman test,
but it allows easily obtaining a fully robust statistic (Wooldridge, 2002). Accordingly,
we include the residuals of the rst-stage regression as an additional control in
Eq. (8), and test whether the coefcient on these residuals (i.e., the control function)
is statistically signicant. The estimated coefcient on the control function, and its as-
sociated standard errors, are displayed in the last two rows of Table 6.
28 Our ndings regarding the exogeneity of TV exposure are consistent with those in
Olken (2009), who nds IV results very similar to the OLS ones.
29 The district controls are now measured in 2000 using IFLS3 data. See footnote 9 for
the full list.
30 The rst stage estimates are shown in Table 6 (columns 4–6). As before, the instru-
ment appears highly signicant and one can clearly reject the null of weak instruments
(the F-statistic varies between 21 and 40).

Table 6
TV reception and district characteristics.

Distance from province capital — hours 0.035
[0.189]

Distance from province capital — km 0.016***
[0.005]

Altitude 0.000
[0.000]

Urban area 0.350
[0.758]

Number of schools 0.022
[0.051]

Ln (total population) 0.586
[0.398]

HHs living in slums (%) 0.015
[0.026]

HHs with a member college-educated (%) 0.010
[0.022]

Poor HHs (%) 0.011
[0.011]

Primary activity: agriculture (%) 0.486
[0.778]

Primary activity: industry (%) 0.753
[1.155]

Primary activity: trade (%) 0.714
[0.870]

Ln (monthly HH consumption) 1.108
[0.804]

Years since electricity introduction 0.004
[0.023]

Province xed effects X
Observations 107
R-squared 0.787

Notes. The table reports OLS estimates of district TV reception on district level controls.
The dependent variable is the average number of private TV channels received in the
villages within each district (measured by 2006 PODES). District level controls are
measured using the IFLS3 survey (2000). Robust standard errors in square brackets:
* signicant at 10%, ** signicant at 5%, *** signicant at 1%.
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points. For inter-provincial migration the gap between OLS and IV
estimates is also small, but the latter coefcients are not signicant.
Given that the standard errors of the IV estimates are (at least) twice
as large as those of the OLS ones, the loss in signicance is not surpris-
ing. As in the case of the results for the long run analysis, we do not
nd evidence of endogeneity for current TV exposure.

How large are these estimated effects? In the early exposure anal-
ysis the variablemeasuring exposure to private TV channels has amean
equal to 1.24 with a standard deviation of 1.85 (Table 1). According to
the point estimates in Table 6, one standard deviation increase in TV ex-
posure reduces inter-provincialmigration by 1.7–2.7 percentage points,
and all migration movements by 3.9–6.8 percentage points. This in-
crease in TV exposure implies a reduction in the inter-provincial migra-
tion rate of about 5–9% of its standard deviation, and a reduction in
the overall migration rate of about 8–15% of its standard deviation.31

Short run effects are similar in magnitude. In the current exposure anal-
ysis, a one standard deviation increase in TV exposure causes a reduc-
tion in inter-provincial migration of 4–8% of its standard deviation,
and in overall migration of 12–14% of its standard deviation.

6.3. Robustness checks

To assess the robustness of our results we conduct a battery of
tests. In particular, we examine to which extent our results are driven
by international and return migrants; we perform a placebo test
exploiting the information on availability of electricity in different
sub-districts; we deal with the potential confounding effect of “Trans-
migration Plans”; we remove the age restriction in our sample and
look for heterogenous effects of TV exposure.

6.3.1. International migrants

The negative effect of TV on internal migration could be, at least
partially, driven by an increasing tendency to migrate internationally.
If access to private TV networks increased the propensity to migrate
abroad and if the individuals moving abroad had, otherwise, migrated
within the country, one would observe a drop in internal migration
following an expansion in TV exposure. The IFLS survey allows us to
identify international migrants as it collects information on the new
residence of individuals who were interviewed in any of the four

waves and then moved abroad.32 We identify 374 international mi-
grants to conduct the early exposure analysis (2.9% of the sample),
and 179 for the current exposure one (2.8% of the sample). We esti-
mate Eq. (8) using as dependent variable an indicator that identies
international migrants from individuals who remained in Indonesia
(independently of whether they internally moved or not).33 There is
no evidence of any signicant impact of early exposure. As for the
short run, the OLS estimate suggests a small and negative effect of
TV exposure on international migration. The magnitude of this coef-
cient is about one third of that estimated for overall internal migra-
tion, and it becomes statistically insignicant when TV exposure is
instrumented. Accordingly, we conclude that the negative effect of
TV on internal migration is not driven by an increase in the propensi-
ty to move abroad.

6.3.2. Return migrants

Having access to more information should allow individuals to
make better migration choices. If a fraction of the return migrants
are individuals who over-estimated the gains from migration and
who, once they found out their mistake, returned to their original res-
idence (Borjas and Bratsberg, 1996), we may observe less return mi-
gration among the individuals who had more access to TV (i.e., were
more informed). On the other hand, being able to better choose both
the destination and the timing for migration, should speed up the
economic assimilation of migrants. That is, if they have some sort of
target-saving behavior, better informed migrants may manage to
meet their target quicker and return back home earlier.34 Therefore,
the predictions about the effect of information on return migration
are theoretically ambiguous. We test this on our data using the early

exposure sample, which covers a larger span of time and allows
more individuals to return. In this sample, about 10% of the inter-
provincial migrants returned to their province of initial residence,
and 6% of the internal migrants returned to the district of origin. We

31 See Table 4 for descriptive statistics on migration rates.

32 Respondents who moved abroad are not tracked down and, therefore, they leave
the sample. However, some information is still collected by interviewing other house-
hold members. Although there are inherent data problems in performing this kind of
empirical analysis (i.e., high attrition rates and potentially inaccurate information
reported by family members), we think it is still worth looking at this evidence.
33 Estimation results are reported in Table A1 in the online appendix A.
34 Target-saving behavior could be created by preferences for consumption and/or
higher purchasing power in the home country (Dustmann, 2001; Dustmann and
Weiss, 2007).

Table 7
Internal migration and TV exposure: early exposure.

Inter and intra-provincial migration Inter-provincial migration

1 2 3 4 5 6 7 8 9 10 11 12

OLS OLS OLS IV IV IV OLS OLS OLS IV IV IV

TV 0.022** 0.023** 0.021** 0.038** 0.040*** 0.037** 0.011*** 0.011*** 0.009*** 0.014*** 0.015*** 0.015***
[0.010] [0.010] [0.009] [0.015] [0.015] [0.015] [0.003] [0.003] [0.003] [0.005] [0.005] [0.005]

Individual controls X X X X X X X X X X X X
Education dummies X X X X X X X X
District controls X X X X
Province dummies X X X X X X X X X X X X
Observations 14,648 14,228 12,761 14,648 14,228 12,761 14,648 14,228 12,761 14,648 14,228 12,761
R-squared 0.102 0.131 0.154 0.102 0.130 0.153 0.059 0.070 0.060 0.059 0.069 0.060
IV: F-statistic 272.1 269.3 221.0 272.1 269.3 221.0
IV: Endogeneity test 0.030 0.033* 0.032 0.007 0.008 0.012

[0.019] [0.019] [0.019] [0.007] [0.007] [0.007]

Notes. Early exposure refers to the analysis of the long run effect of TV exposure. The sample is restricted to individuals aged 16 to 45. OLS and IV estimates of inter and
intra-provincial migration are reported. Migrants are those respondents who moved to another province or to another district within the same province with respect to their res-
idence at age 12. Inter and intra-provincial migration includes movements across provinces and across districts within the same province; inter-provincial migration includes only
movements across provinces. In IV regressions the number of private TV channels received in each district (TV) is treated as endogenous and the instrument is the “predicted signal
strength” variable (TV-PSS). The rst stage results are reported in Table 8, columns (1–3). Other controls: a) individual controls: male dummy, year of birth dummies; b) education
dummies: primary, secondary, college and other education; c) district controls (district of residence at age 12): TV-FSS (“free-space signal strength”); distance from the province
capital (in km); degree of urbanization; number of schools; altitude; share of coastal villages; share of villages where primary activity is agriculture, industry or trade; number of
households; share of houses with cement walls; log of monthly household consumption; years since electricity was introduced; d) province dummies: province of residence at age
12. Robust standard errors in square brackets are clustered by district (141 districts in the sample): * signicant at 10%, ** signicant at 5%, *** signicant at 1%.
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restrict the sample only to internal migrants and estimate Eq. (8)
using as a dependent variable an indicator that identies return mi-
grants. In unreported regressions, we do not nd any signicant rela-
tionship between being a return migrant and TV exposure.

6.3.3. Electricity

Since there is no available information on the geographical evolu-
tion of TV reception over time, we make some assumptions to predict
it and carry out the early exposure analysis (see Section 4.2). To test
the validity of this approach we conduct a placebo test using the in-
formation on the year electricity was rst introduced in each sub-
district of the IFLS. We are able to recover this information for about
75% of our sample. In areas without electricity, TV signal should not
be relevant for individual migration decisions. Since by 2000 all the
individuals in the sample lived in areas with electricity, we restrict
the analysis to the early exposure. We split the sample in two groups
according to whether the individual at age 12 lived in a sub-district
with or without electricity access. Then, we separately estimate Eq. (8)
for these two groups.35 The OLS point estimates are similar for the
two sub-samples, but they are only statistically signicant in areas
with electricity. The IV estimates, instead, are substantially different:
the coefcient is still negative in both sub-samples, but in the areas
with electricity is about 15 times larger and statistically signicant.
Thus, the placebo test conrms that TV reception at an early age sig-
nicantly reduces migration of those who had electricity, while it is
not fully conclusive for the rest.

6.3.4. Transmigration plans

A reason of concern regarding our results may be the existence
(and nalization) of the “Transmigration plans” (see Section 2.2).
Given that these programs basically ended in the late 1990s, our current
exposure analysis is not affected, while the early exposure onemay be bi-
ased by the presence of “transmigrants” in our sample. All IFLS respon-
dents who reported to have migrated were asked about the reason of
the move, and identifying themselves as “transmigrants” was one of
the options. In our main estimating sample, the share of migrants who

were “transmigrants” is very small: 1.2% of inter and intra-provincial
migrants and 1.7% of inter-provincial ones. Not only these shares are
very small, but also being a “transmigrant” and TV reception at age 12
have almost zero correlation in our data (which is what would cause
a bias in our estimates). Therefore, it is not surprising that when we
remove the “transmigrants” from our sample, we do not observe any
change in our estimated coefcients. As a further robustness check,
we have removed from estimation all provinces which have been
source of transmigration outows (Java, Bali and Lombok). This leaves
us with about 20% of our original sample. In spite of the drastic reduc-
tion in the number of observations (which clearly reduces the signi-
cance of our estimates), our results are still conrmed. Finally, given
that younger cohorts are less likely to have been affected by these
programs, we have restricted our estimating sample only to people
aged 25 or less in 2007–2008 (using all the provinces, they account
for almost 40% of our main sample). Again, our results are robust to
this restriction of the estimating sample.36

6.3.5. Full sample and heterogenous effects

To conclude, we explore the implications of our age restriction
(i.e. individuals aged 16 to 45) by conducting the analysis on all the
individuals older than 15.37 The number of observations increases to
18.6 thousand in the early exposure sample, (columns 1–6), and to
9.7 thousand in the current exposure one, (columns 7–12). Including
older people in the analysis does not alter our results. In unreported
regressions, we also examine whether the impact of TV exposure on
migration choices vary by gender, age or level of education. We do not
nd any clear-cut evidence of heterogeneous effects.

7. Discussion and further results

According to the theoretical framework presented in Section 3,
information makes individuals better able to accurately predict the
benets and costs associated with geographical movements. In
this context, the relationship between information and migration is
ambiguous: if individuals were over rather than under-estimating the
net gains from migration, more information should lead to less rather
than more willingness to migrate. The empirical evidence in the previ-
ous section uncovers a causal negative relationship between TV expo-
sure and migration, suggesting that individuals were on average over-
estimating the benets (and/or under-estimating the costs) of moving
somewhere else within the country.

We can further explore this possibility by looking at the responses
to a subjective economic ladder question contained in the IFLS.38 If
individuals think they are relatively poorer than they actually are,
they may be more willing to migrate somewhere else to improve
their condition (Stark and Taylor, 1991). In this context, more TV ex-
posure may allow individuals to better assess their position in society
and reduce their migration incentives. To test this conjecture, we use
the empirical model in Eq. (8), replacing the dependent variable by
an indicator that takes value one if the individual reports being in
the rst or second step of the income ladder (i.e., among the poorest),
and 0 otherwise. In our sample, roughly 30% of the respondents place
themselves in the bottom part of the income distribution. The empir-
ical model includes all the controls employed so far.

Table 10 reports the results based on the early exposure sample.39

Both OLS and IV estimates of the TV exposure variable are negative
and strongly signicant. Accordingly, individuals more exposed to

35 Given that the information on electricity availability is collected at the sub-district
level, while TV exposure is measured at the district level, we can exploit variation in
availability of electricity within district. Estimation results are reported in Table A2 in
the online Appendix A.

36 All estimation results mentioned in this paragraph can be provided upon request.
37 Estimation results are reported in Table A3 in the online Appendix A.
38 The question is: “Please imagine a six-step ladder where on the bottom (the rst
step), stand the poorest people, and on the highest step (the sixth step), stand the
richest people. On which step are you today?”. This question has been employed before
in other studies of subjective economic status in Indonesia (see Powdthavee, 2007,
2009).
39 Results from the current exposure sample are qualitatively very similar.

Table 8
First stage regressions.

Early exposure Current exposure

1 2 3 4 5 6

OLS OLS OLS OLS OLS OLS

TV-PSS 0.041*** 0.041*** 0.041*** 0.056*** 0.056*** 0.048***
[0.002] [0.003] [0.003] [0.009] [0.009] [0.010]

TV-FSS X X X X X X
Individual controls X X X X X X
Education X X X X
District controls X X
Province dummies X X X X X X
Observations 14,648 14,228 12,761 8,345 7,798 6,105
R-squared 0.882 0.881 0.894 0.846 0.843 0.894
Fstat 272.1 269.3 221.0 39.84 39.88 21.24
Fstat p-value 0.00 0.00 0.00 0.00 0.00 0.00

Notes. Early exposure refers to the analysis of the long-run effect of TV exposure, while
current exposure refers to the analysis of the short run one. The sample is restricted to
individuals aged 16 to 45. The table reports rst stage estimates of the IV estimation in
Tables 7 and 9. The dependent variable is the number of private TV channels received
in each district (TV). The “predicted signal strength” variable (TV-PSS) is the instru-
ment. Controls in columns 1–3 are as in Table 6, and in columns 4–6 as in Table 7.
Robust standard errors in square brackets are clustered by district (141 districts in
the early exposure sample; 135 districts in the current exposure sample): * signicant
at 10%, ** signicant at 5%, *** signicant at 1%.

58 L. Farré, F. Fasani / Journal of Development Economics 102 (2013) 48–61



private TV at a young age are less likely to see themselves at the bot-
tom end of the income distribution. More precisely, one additional
private TV channel reduces the probability of reporting to be among
the poorest group by 2 to 3.5 percentage points (a 6–11% reduction
with respect to the mean). This holds even when we compare individ-
uals with the same level of monthly consumption (columns 2 and 5)
or labor income (columns 3 and 6). People with higher consumption/
income are signicantly less likely to place themselves among the
poorest group, but lower TV exposure still increases this likelihood.
Conditional on these latter variables, the effect of TV exposure on sub-
jective positioning in the income distribution seems to reect a differ-
ence in perception rather than in actual economic status.

Why are Indonesian citizens with less access to private TV net-
works systematically less informed about their relative position on
the income distribution? Indeed, before the TV liberalization process,
Indonesian citizens only had access to the public TV channel where
the government placed severe restrict on news production and dis-
cussion of sensitive matters which could undermine the image of na-
tional prosperity and cohesion. In order to maintain popular support,
all regimes have a strong interest in managing more favorable im-
pressions of the country than the actual reality. This was clearly the
case under Suharto's rule (see Section 2.1). The expansion of private
TV channels provided Indonesian citizens with better information;
and true reporting on their country may have been crucial in shaping
their internal migration decisions.

As anticipated in the Introduction, an alternative interpretation of
our results is that broader access to television directly increases
individual's utility and reduces their incentives tomigrate. In developed
countries, the existing evidence shows a negative correlation between
the number of hours spentwatching TVandmeasures of life satisfaction
(Frey et al., 2007). In developing countries, however, the introduction of
TV may make life more pleasant.40 That being said, the introduction of
TV in Indonesia had a negative effect on social participation and trust
(Olken, 2009). This may have negatively affected individual wellbeing

(Helliwell, 2006). The IFLS data allow us to directly test whether re-
spondents who have been exposed to more TV report higher levels
of life satisfaction. Using a question on subjective assessment of the cur-
rent situation, we construct an indicator which is equal to 1 if the re-
spondent is unhappy or very unhappy, and 0 otherwise. We use this
indicator as dependent variable in estimating Eq. (8), and include all
the usual controls. OLS and IV results for both the early exposure and
the current exposure analysis are reported in Table 11.While individuals
with higher income or consumption are signicantly less likely to be
unhappy with their current situation, the estimated coefcients on TV
exposure oscillate around zero and are never statistically signicant at
conventional levels.41

These results are evidence that exposure to TV does not seem to
directly increase individual utility. Therefore, one can hardly expect
it to affect migration incentives by lowering incentives to migrate.
Moreover, the amenity interpretation cannot account for the differ-
ences in perceived poverty that have been documented above. In our
view, these ndings point at the increase in information — rather than
the increase in utility— as themain driver of the reduction inmigration
rates that we observe in the data.

Finally, the negative relationship between TV and social capital
reported by Olken (2009) for Indonesia may have reduced the social
costs associated with migrating in areas with more TV reception. To
the extent that these costs are relevant for the decision to migrate, in-
dividuals more exposed to TV may have a higher propensity to mi-
grate. Our results, therefore, can be interpreted as a lower bound of
the true impact of television access on migration.

8. Conclusions

Although the empirical evidence is still scarce, there is a wide-
spread perception that access toWesternmedia, movies and TV series
may increase thewillingness tomigrate abroad of citizens in developing
countries. Exposure to foreign media may foster individuals' economic

40 Indeed, in the only study on developing countries we are aware of, Kataria and
Tobias (2011) nd that being a TV viewer is positively correlated with life satisfaction,
while hours of TV watching are not correlated with it.

41 In unreported regressions, we nd similar evidence looking at alternative ques-
tions on assessment of current family life and current family standards.

Table 9
Internal migration and TV exposure: current exposure.

Inter and intra-provincial migration Inter-provincial migration

1 2 3 4 5 6 7 8 9 10 11 12

OLS OLS OLS IV IV IV OLS OLS OLS IV IV IV

TV 0.008*** 0.010*** 0.012*** 0.013** 0.015** 0.014* 0.007*** 0.007*** 0.006*** 0.005 0.005 0.003
[0.003] [0.003] [0.004] [0.007] [0.006] [0.008] [0.002] [0.002] [0.002] [0.004] [0.004] [0.004]

Individual controls X X X X X X X X X X X X
Education dummies X X X X X X X X
District controls X X X X
Province dummies X X X X X X X X X X X X
Observations 8345 7798 6105 8345 7798 6105 8345 7798 6105 8345 7798 6105
R-squared 0.163 0.167 0.162 0.163 0.167 0.162 0.096 0.099 0.099 0.096 0.099 0.099
IV: F-statistic 39.84 39.88 21.24 39.84 39.88 21.24
IV: Endogeneity test 0.006 0.006 0.003 0.002 0.002 0.004

0.008 0.008 0.009 [0.005] [0.005] [0.006]

Notes. Current exposure refers to the analysis of the short run effect of TV exposure. The sample is restricted to individuals aged 16 to 45. OLS and IV estimates of inter and
intra-provincial migration are reported. Migrants are those respondents who moved to another province or to another district within the same province between 2000 and
2007–2008 (and stayed in the new residence more than 6 months). Inter and intra-provincial migration includes movements across provinces and across districts within the
same province; inter-provincial migration includes only movements across provinces. In IV regressions, the number of private TV channels received in each district (TV) is treated
as endogenous and instrumented using the “predicted signal strength” variable (TV-PSS). The rst stage results are reported in Table 6, columns (4–6). Other controls: a) individual
controls: male dummy, year of birth dummies and marital status; b) education dummies: primary, secondary, college and other education; c) district controls: TV-FSS (“free-space
signal strength”); average distance in km from the province capital; average time of traveling from the province capital; average elevation with respect to the sea level; number of
schools; log of total population; share of households living in slums; share of households with at least one member that has attended university; share of poor households; share of
villages within the district where main activity is agriculture, industry or trade; log of monthly average household consumption (thousand of rupiahs); years since electricity was
introduced; d) province dummies: province of residence in 2000. Robust standard errors in square brackets are clustered by district (135 districts): * signicant at 10%, ** signicant
at 5%, *** signicant at 1%.
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aspirations, modify reference groups and create false expectations
about life in other countries.42 However, it is less clear what one should
expect about the relationship between increased access to media and
internal migration.

In this paper, we argue that having more media coverage of one's
own country does not necessarily increase the incentives to internally
migrate. More information leads to more accurate migration choices.
Hence, the nal effect on migration depends on whether individuals, in
the absence of information, tend to under- rather than over-estimate
the potential gains frommigrating. We uncover a strong negative effect
of TV exposure on the propensity to internally migrate. It appears that
Indonesian citizens prior to the expansion of private TV broadcasting
were too optimistic in assessing the potential gains from moving.

Indeed, we nd that individuals less exposed to TV are more likely to
perceive themselves as poor, while TV has no signicant impact on
life satisfaction. All these ndings are consistent with a shift from a
regime-controlled TV system to pluralistic one, a system far better
able (andwilling) to truthfully portray actual living conditions in differ-
ent areas of the country.

The main policy implication of our ndings is that increasing ac-
cess to information in developing countries not only may help citizens
inmaking bettermigration choices, but it can also reducemigratory pres-
sures. This is particularly relevant for countries such as China, where the
government is extremely concerned about the size of internal migration.
In this case, providing more information could potentially be an al-
ternative to the restrictive measures on geographical movements.

Appendix A. Supplementary material

Supplementary material to this article can be found online at http://
dx.doi.org/10.1016/j.jdeveco.2012.11.001.

42 “The most obvious transformation of our life was the arrival of television, which
shows us with total intimacy how other people live. Where people once compared
themselves with the people round the corner, they can now compare themselves with
anyone they like, up to J.R. in Dallas. It would be astonishing if such comparisons were
not unsettling.” (Layard, 2003; p.15).

Table 10
Self-reported poverty and TV exposure: early exposure.

1 2 3 4 5 6

OLS OLS OLS IV IV IV

TV 0.022*** 0.022*** 0.024*** 0.035*** 0.036*** 0.039***
[0.007] [0.007] [0.007] [0.010] [0.010] [0.009]

ln(labor income) 0.008*** 0.008***
[0.001] [0.001]

ln(consumption) 0.061*** 0.061***
[0.006] [0.006]

Other controls X X X X X X
Observations 12,766 12,074 12,082 12,766 12,074 12,082
R-squared 0.094 0.100 0.108 0.093 0.099 0.107
IV: F-statistic 221.3 226.6 225.4
IV: F-statistic
p-value

0.00 0.00 0.00

Notes. Early exposure refers to the analysis of the long-run effect of TV exposure. The sample is restricted to individuals aged 16 to 45. The table reports OLS and IV estimates of
self-reported position in the income distribution. The dependent variable is an indicator that takes value 1 if the respondent reports being in the rst or the second step of the in-
come distribution ladder (i.e., among the poorest) and 0 otherwise. In IV regressions, the number of private TV channels received in each district (TV) is treated as endogenous and
instrumented using the “predicted signal strength” variable (TV-PSS). Controls: ln(consumption) is the log of individual consumption: the variable is obtained by applying the
OECD equivalence scale to total household consumption; ln (labor income) is the log of individual labor income: the variable is obtained by applying the OECD equivalence
scale to total household labor income. Other controls: a) individual controls: male dummy, year of birth dummies; b) education dummies: primary, secondary, college and
other education; c) district controls (district of residence at age 12): TV-FSS (“free-space signal strength”); distance from the province capital (in km); degree of urbanization; num-
ber of schools; altitude; share of coastal villages; share of villages where primary activity is agriculture, industry or trade; number of households; share of houses with cement walls;
log of monthly per capita consumption; years since electricity was introduced; d) province dummies: province of residence at age 12. Robust standard errors in square brackets are
clustered by district (141 districts): * signicant at 10%, ** signicant at 5%, *** signicant at 1%.

Table 11
Life satisfaction and TV exposure.

Early exposure Current exposure

1 2 3 4 5 6 7 8 9 10 11 12

OLS OLS OLS IV IV IV OLS OLS OLS IV IV IV

TV 0.001 0.001 0.001 0.001 0.000 0.001 0.001 0.001 0.002 0.012 0.013 0.011
[0.003] [0.003] [0.003] [0.004] [0.004] [0.004] [0.004] [0.004] [0.004] [0.011] [0.011] [0.012]

ln(labor income) 0.003*** 0.003*** 0.001 0.001
[0.001] [0.001] [0.001] [0.001]

ln(consumption) 0.014*** 0.014*** 0.012** 0.012**
[0.003] [0.003] [0.005] [0.005]

Other controls X X X X X X X X X X X X
Observations 12,782 12,089 12,097 12,782 12,089 12,097 6123 6118 6084 6123 6118 6084
R-squared 0.018 0.020 0.020 0.018 0.020 0.020 0.034 0.034 0.035 0.03 0.031 0.032
IV: F-statistic 220.8 226.0 224.8 20.77 20.92 20.78
IV: F-statistic p-value 0.00 0.00 0.00 0.00 0.00 0.00

Notes. Early exposure refers to the analysis of the long-run effect of TV exposure, while current exposure refers to the analysis of the short run one. The sample is restricted to in-
dividuals aged 16 to 45. The table reports OLS and IV estimates of self-reported satisfaction with current situation. The dependent variable is an indicator that takes value 1 if
the respondent reports being unhappy or “very unhappy” with the current situation. In IV regressions, the number of private TV channels received in each district (TV) is treated
as endogenous and the instrument is the “predicted signal strength” variable (TV-PSS). Controls: ln(consumption) is the log of individual consumption: the variable is obtained by
applying the OECD equivalence scale to total household consumption; ln(labor income) is the log of individual labor income: the variable is obtained by applying the OECD equiv-
alence scale to total household labor income. The additional controls included are those in Table 7 for the early exposure analysis, and in Table 9 for the current exposure one. Robust
standard errors in square brackets are clustered by district (141 districts in the early exposure analysis; 135 districts in the current exposure one): * signicant at 10%, ** signicant at
5%, *** signicant at 1%.
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