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Abstract

This thesis consists of four essays.

The first essay, “The Strategic Determinants of U.S. Human Rights Reporting:
Evidence from the Cold War”, uses a country-level panel dataset to test the hy-
pothesis that the United States biases its human rights reports of countries based
on the strategic value of these countries. As a measure of U.S. bias, the difference
between the U.S. State Department’s and Amnesty International’s reports is used.
The results show that allying with the U.S. during the Cold War significantly im-
proves reports on a country’s human rights situation from the U.S. State Department
relative to Amnesty International.

The second essay, “Watchdog or Lapdog? Media and the U.S. Government
during the Cold War”, builds on the first and investigates the extent to which
strategic objectives of the U.S. government influenced news coverage during the
Cold War. Two relationships are established: 1) strategic objectives of the U.S.
government cause the State Department to under-report human rights violations of
allies; and 2) these objectives reduce the news coverage of human rights abuses for
allies in six United States national newspapers. In addition to the main results,
qualitative evidence and indirect quantitative evidence is provided to shed some
light on the mechanisms underlying the reduced form effects.

The third essay, “Propaganda and Conflict: Theory and Evidence from the
Rwandan Genocide”, investigates the impact of propaganda on participation in vi-
olent conflict. It examines the effects of the infamous "hate radio" station Radio
RTLM that called for the extermination of the Tutsi ethnic minority population be-
fore and during the 1994 Rwanda Genocide. Consistent with strategic complements
in violence, the results show that Radio RTLM: 1) increased participation in vio-
lence, and that the effects were; 2) highly non-linear in radio coverage; 3) decreasing
in ethnic polarization; and 4) decreasing in literacy rates. Finally, the estimated
effects are substantial. Complete village radio coverage increased violence by 65 to
77 percent, and a simple counter-factual calculation suggests that approximately
9 percent of the genocide, corresponding to at least 45 000 Tutsi deaths, can be
explained by the radio station.

The fourth essay, “Tuning in the Market Signal: The Impact of Price Information

on Market Exchange in Uganda”, estimates the impact of access to market price
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information on agricultural market outcomes. Specifically, predictions are derived
from a simple model and tested by exploiting a natural experiment from Uganda,
where rural radio stations broadcast information on crop prices in urban market
centers. The results show that the information: 1) increases the likelihood that
informed farmers engage in market exchange; 2) causes farmers to sell larger shares
of their output; 3) have larger supply effects for crops with larger market price
uncertainty; 4) increases the price farmers receive at the farm-gate; and 5) decreases
the price in the urban market centers. Together, the results indicate that the access
to price information reduces market failures due to asymmetric information between
farmers and traders, and leads to increased market activity and incomes for informed

farmers.
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Chapter 1
Introduction

This thesis consists of four empirical essays in development and political economics.
Although the essays are self-contained, there is a common denominator: The role of
mass media and information in political and economic contexts related to developing
countries.

Broadly speaking, the essays in this thesis seek to understand two things. First,
to understand the political and economic determinants of the type of information
that will be supplied to the public through different mass media. Second, to under-
stand the effects of information supplied by mass media on economic and political
outcomes in developing countries.

These are arguably important issues to study. Regarding its effects, mass media
has the potential to provide correct information to large amounts of people at a low
cost. Such information can not only enable individuals to make informed decisions,
it can also improve the functioning of markets. In particular, it has long been
recognized in economic theory that asymmetric information in markets may lead
to market failures (e.g., Akerlof 1970, Stiglitz, 1974). By providing information
that removes or reduces such market frictions mass media has, in theory, the ability
to improve the welfare of societies. However, the extent to which information can
improve the functioning of markets in developing countries is not well understood
empirically. This thesis aims to fill that gap.

Moreover, mass media may not necessarily only have socially desirable effects.
Since mass media is a powerful tool for disseminating information shaping what
beliefs people hold it may, in turn, lead to socially undesirable behavior. A long-
standing question is whether mass media can produce extreme events such as mass
violence or civil conflict. Contrary to common beliefs, however, previous empirical

research in political science and communication studies has found little or no evi-
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dence that mass media can have such dramatic effects as to cause masses of people
to kill their fellow citizens. As Straus (2007, p. 1) notes:

“More than 50 years ago, fascism and genocide in Europe helped spawn
one of the most prominent research agendas in political science, one that
focuses on the effects of mass media. The Nazi propaganda machine in
particular raised the specter that modern media could have a profound
impact on society, whether as social control or, at the limit, as a de-
vice to condition a society for exterminatory violence. After years of
increasingly sophisticated empirical research, however, research in polit-
ical communications has largely distanced itself from such views. Rare is
the contemporary communications scholar who would claim that mod-
ern media have undifferentiated, direct, and massive effects on political

behavior, ones capable of precipitating mass violence."

Contrary to previous studies, this thesis is able to provide novel evidence showing
that mass media can have substantial effects on mass violence.

Furthermore, regarding the determinants of information provided through mass
media, there is nothing intrinsic that ensures that the information is necessarily
unbiased or correct. In fact, by shaping political beliefs in desired directions, power-
seeking individuals or government officials may benefit from a biased supply of in-
formation to the public (Besley and Prat, 2006). In autocratic and totalitarian
countries, where the government owns or controls the media, supplying biased in-
formation is not a difficult task. However, in democratic countries where the mass
media is independent and "free", it is less clear and not well understood whether
the government can control the information supplied to the public. This thesis
aims to understand to what extent governments in democracies try to manipulate

information, and if so, to what extent they succeed in doing so.

Chapter 2 "The Strategic Determinants of U.S. Human Right Report-
ing: Evidence from the Cold War" (coauthored with Nancy Qian) examines
whether, and to what extent, the U.S. State Department biases their reports of hu-
man rights violations of developing countries depending on their strategic value to
the United States.!

! This paper was published in the Journal of the European Association, Paper and Proceeedings,
2009.
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It is not uncommon for governments, non-governmental organizations and pri-
vate firms to justify major economic decisions based on perceived human rights
situations in countries that they deal with. In June, 2008, U.S. Commerce Secre-
tary, Carlos Gutierrez, explained that the U.S. must continue its trade embargo on
Cuba because the latter "systematically brutalizes its people".? For private firms,
Blanton and Blanton (2007) found that Foreign Direct Investment (FDI) decisions
are correlated with U.S. State Department reports on the levels of human rights vi-
olations. Using human rights as a determinant of private investment and economic
policy is not, prima facie, a cause for particular concern. However, critics of the
U.S. State Department have complained that it unfavorably biases its human rights
reports against countries that have opposing ideologies and favors countries that
are strategically valuable to the U.S.? It might then be surprising that there are no
studies in political economy examining the accuracy of human rights reports and
the determinants for the potential biases of reporting agencies.

To the best of our knowledge, this is the first study in economics to address the
important question of whether governments strategically bias human rights reports.
We build on numerous works, mostly qualitative, in political science and interna-
tional relations about the different factors associated with human rights reports.
However, these studies suffer from methodological shortcomings making claims to
causality difficult to defend.

We use a panel dataset of countries from 1976-2005 and compare U.S. State
Department reporting of human rights violations relative to Amnesty International,
where Amnesty reports serves as a measure of "unbiased" reports. And we interpret
the difference between U.S. and Amnesty reports as the U.S. bias. We then use the
Cold War and its abrupt end in 1990 for plausibly exogenous variation in strategic
value of allies to the U.S.

The results indicate that the U.S. shows significant favoritism in reporting to-
wards countries that are valued strategically. The estimated are also substantial.
Taken literally, they imply that if Soviet-friendly Hungary had been as allied to
the U.S. during the Cold War as U.S.-friendly Turkey, the U.S. would have under-
reported Hungary’s human rights violations by one index point relative to Amnesty,
bringing it to the same level as Sweden.

To what extent biased human rights reports will also lead to a bias in the in-

formation consumed by the public, however, is unclear. In particular, if the mass

2Letters to the Editor, Washington Post, Monday, June 9, 2008; Page A16.
3For example, see Stohl and Carleton (1985) and Mitchell and McCormick (1988).
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media functions well there may not be a bias. In fact, as "the fourth estate", it
is often argued that an independent media providing unbiased information to the
populace is essential to the healthy functioning of the democracy. This leads us to

the second essay.

Chapter 3 "Watchdog or Lapdog? Media and the U.S. Government
during the Cold War" builds on the first (and is also coauthored with Nancy
Qian), and investigates the extent to which the U.S. government can systematically
influence the news coverage by U.S. newspapers.

Governments can clearly influence the information reported by media outlets that
they own, but their ability to do so with independently owned outlets operating in a
competitive market is less obvious. In theory, market competition and independent
ownership should act as safeguards against government manipulation of the media
(Besley and Prat, 2006). According to this, the U.S. media should be safer from
government influence than most other media markets in the world (Djankov et al.,
2000). In practice, although studies such as Prat and Stromberg (2005) suggest that
competition in the United States increases the likelihood that news organizations
will report the truth, the extent to which the U.S. media is free from government
influence is an open empirical question.

This study attempts to fill this gap by measuring the extent to which the U.S.
government can systematically influence the news coverage of the commercial press.
In particular, we estimate the effect of strategic objectives on United States State
Department reports of human rights abuses in foreign countries and the effect of
these objectives on news coverage in six independently owned U.S. newspapers dur-
ing the latter part of the Cold War, 1976-88.

The principal contribution of this study is to provide novel empirical evidence
of the causal effect of strategic objectives on U.S. commercial news coverage. To
establish causality, we exploit the plausibly exogenous variation in an ally’s strategic
value that results from an ally’s entry onto the United Nations Security Council.*

The results show that an increase in strategic value to the United States signifi-
cantly reduced State Department reports of human rights violations, had no effect
on Amnesty reports, and significantly reduced news coverage of abuses in the com-
mercial press. For example, for Cold War allies such as Brazil, Zaire, Honduras and

Chile, UN Security Council membership during the Cold War decreased newspaper

4“We are not the first to exploit variation in UNSC membership, see Kuziemko and Werker
(2006) for the first study.
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reports of abuses in these countries by approximately 27%, 64%, 65% and 80%,
respectively.

The main results are consistent with qualitative evidence showing that the gov-
ernment is able to systematically influence news coverage. To further understand
the mechanism, we find that the magnitudes of the effects across newspapers seem
to be uncorrelated with the conservativeness of newspapers, but positively corre-
lated with the quality. The higher is the quality of news reporting, the larger is the
estimated effect of government influence. We discuss the potential implications of
this surprising stylized fact in the context of existing theories about the relationship

between the government and mass media.

Chapter 4 "Propaganda and Conflict: Theory and Evidence from the
Rwandan Genocide" investigates the impact of propaganda on participation in
one of the most extreme violent events in history: the 1994 Rwanda Genocide.

During a period of only three months, a nation-wide extermination campaign led
by the Rwandan government against the Tutsi ethnic minority population resulted
in at least 500 000 Tutsi civilian deaths and a reduction by approximately 75%
of the country’s Tutsi population (des Forges, 1999). In addition to the violence
organized by the army and militias, the high intensity killings were achieved by mass
participation by hundreds of thousand ethnic Hutu citizens using their machetes and
clubs (des Forges, 1999; Straus, 2004; Verwimp, 2006).

The principal aim of the essay is to estimate the impact of one factor widely
believed (BBC, 2003; Thompson, 2007) to have played a significant role in the geno-
cide: propaganda spread by the infamous "hate radio" station Radio Télévision
Libre des Mille Collines (RTLM). To understand the relationship between propa-
ganda and participation in conflict, the essay first presents a simple model. It then
tests the predictions of model using data from the Rwandan genocide.

To establish causal effects of the propaganda, the essay exploits plausibly ex-
ogenous variation in Radio RTLM radio coverage generated by Rwanda’s highly
varying topography, which arguably makes radio coverage across villages as good as
randomly assigned.

The main results show that Radio RTLM broadcasts had a substantial effect
on violence. The estimates imply that going from no to full village radio coverage
increased civilian violence by 65 percent and organized violence by 77 percent. Fur-
thermore, the results show that there were no effects of the propaganda in villages

with relatively high literacy rates, consistent with propaganda effects depending on
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individuals’ ability to access independent information. The estimates imply that
Radio RTLM caused approximately 9% of the genocide violence, which corresponds
to at least 45 000 Tutsi deaths, and that the radio station was a quantitatively
important causal factor in the genocide.

In addition, the essay presents a set of results predicted by the model under
strategic complements in violence. Together, the results indicate the propaganda

appears to function as a violence coordination device.

Chapter 5 "Tuning in the Market Signal: The Impact of Price Informa-
tion on Market Exchange in Uganda" investigates how access to information
on market prices affects agricultural market outcomes.’

One of the fundamental results in economic theory is that in perfectly compet-
itive markets, where price taking producers and consumers are assumed to trade
goods at publicly known prices, the allocation of goods in the economy is efficient.
In developing countries, however, these assumptions stand in sharp contrast to the
reality faced by the main economic agents in the economy: small-scale rural farmers.
While a majority of the population in developing countries live in rural areas and
make their livelihood mainly from farming crops, access to updated information on
prevailing prices in urban market centers is limited due to low levels of information
and communication infrastructure. Furthermore, when farmers choose to sell parts
of their agricultural output, they typically do so by engaging in trade with local
traders that buy their crops at the farm-gate, often with limited competition from
other traders (Ferris, 2004), and resell them in urban market centers. Importantly,
while rural farmers have little access to updated price information, traders that con-
stantly travel between rural areas and the market centers are naturally relatively well
informed about the prevailing market prices.® The resulting economic exchange at
the farm-gates could therefore be characterized as outcomes of a contracting process
between traders and farmers, where traders have superior information relative to
farmers. This type of asymmetric information, in turn, may lead to market frictions
with sub-optimally low levels of market exchange. Supplying correct information on
market prices may therefore alleviate such frictions and improve the functioning of
markets in developing countries.

We present a simple model of the agricultural sector in a developing country

®A small subset of the results in this essay was published in the Journal of the European
Association, Paper and Proceeedings, 2009.
6See, for instance, Ferris (2004) and Banerji and Meenakshi (2004).
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setting and test the predictions of the model by exploiting a natural experiment - the
Market Information Service (MIS) in Uganda - to assess the impact of providing crop
market price information to small-scale farmers. Starting in 2000, the MIS collected
weekly data on market prices for some of the main agricultural commodities in 21
of Uganda’s 56 districts, and disseminated the information through local FM radio
stations in the participating districts. The presumption was that the provision
of accurate, timely and appropriate market information to farmers through radio
transmissions would improve their ability to bargain with local traders. Using data
from the Uganda National Household Surveys of 2000 and 2005, as well as the data
on market prices collected by MIS, we study the effects of giving farmers access to
market price information on the likelihood of farmers selling their crops, the share
of the output sold, the prices received, and urban market prices. To identify the
causal effects of access to information, we exploit differences in exposure over time,
across space, and between crops.

The results show that access to market information increases the likelihood of
selling the crop by 29% (from a baseline of 0.23), the share of output sold by 32%
and the price by 0.41 standard deviations. As a result, the crop income of farmers
with access to market price information increased by an estimated 55%. We show
that the positive supply response from information lead to substantially lower prices
for consumers in urban market centers, as the introduction of broadcasts decreased
the market price by 0.94 standard deviations.

Taken together, our results suggest that by reducing contractual frictions be-
tween farmers and traders, farmers’ access to market price information substantially
improves the income of informed farmers and the price levels for urban consumers,

as well as the functioning of agricultural markets in developing countries.
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Chapter 2

The Strategic Determinants of
U.S. Human Rights Reporting:
Evidence from the Cold War-

1 Introduction

It is not uncommon for governments, non-governmental organizations and private
firms to justify major economic decisions based on perceived human rights situations
in countries that they deal with. In June, 2008, U.S. Commerce Secretary, Carlos
Gutierrez, explained that the U.S. must continue its trade embargo on Cuba because
the latter "systematically brutalizes its people".! For private firms, Blanton and
Blanton (2007) found that Foreign Direct Investment (FDI) decisions are correlated
with U.S. State Department reports on the levels of human rights violations. Using
human rights as a determinant of private investment and economic policy is not,
prima facie, a cause for particular concern. However, critics of the U.S. State De-
partment have complained that it unfairly biases its human rights reports against
countries that have opposing ideologies and favors countries that are strategically
valuable to the U.S.? It might then be surprising that there are no studies in polit-

ical economy examining the accuracy of human rights reports and the determinants

for the potential biases of reporting agencies. This study aims at filling this gap by

* This paper is co-authored with Nancy Qian, Yale University. We thank Abhijit Banerjee,
Mikhail Golosov, Michael Kremer, Gerard Padro-i-Miquel, Torsten Persson, David Stromberg,
Jakob Svensson, David Weil and Eric Werker for their insights; and participants at the Brown Ap-
plied Micro Lunch, Harvard Development Faculty Lunch, ITES Lunch Seminar, BREAD-CIPREE
in Montreal, and the European Economic Association Meetings for useful comments; and Benjamin
Feigenberg for excellent research assistance.

! Letters to the Editor, Washington Post, Monday, June 9, 2008; Page A16.

? For example, see Stohl and Carleton (1985) and Mitchell and McCormick (1988).
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12 Chapter 2. The Strategic Determinants of U.S. Human Rights Reporting

estimating the extent to which the U.S. State Department biases reports of human
rights violations of developing countries depending on their strategic value to the
U.S.

To the best of our knowledge, this is the first study in economics to address
the important question of whether primary information sources on human rights
strategically bias their reports.® We build on numerous works in political science
and international relations about the different factors associated with human rights
reports. These are mostly qualitative. One exception is Poe, Carey and Vazquez’s
(2001) study that examines factors correlated with the difference between Amnesty
and U.S. human rights reports. They find that relative to Amnesty, the U.S. sys-
tematically reports its trading partners more favorably and "leftist" regimes less
favorably. However, they cannot distinguish the possibility that the U.S. is biased
against certain countries from the possibility that those countries do behave worse
and that the U.S. has better information than Amnesty. Our study faces a similar
problem of omitted variables. Countries of strategic importance to the U.S. may
actually have better human rights than other countries and because they are U.S.
allies, the U.S. has better access to information. In this case, the observation that
alliance with the U.S. results in better human rights reports from the U.S. relative
to other agencies will reflect superior information from the U.S. rather than strategic
favoritism shown towards its allies.

The principal empirical contribution of this study is to address these difficulties.
Like Poe, Carey and Vazquez (2001), we use human rights violations reports from
Amnesty International as a measure of "unbiased" reports. And we interpret the
difference between U.S. and Amnesty reports as the U.S. "bias". We use the Cold
War (CW) and its abrupt end in 1990 for plausibly exogenous variation in strategic
value to the U.S. During the CW, the U.S. and the U.S.S.R. competed for the
alliance of developing countries. This competition effectively ended when the CW
ended. Hence, we assume that the U.S. valued its allies more during the CW than
afterwards. By comparing the U.S. bias for countries that ally themselves with the
U.S. during the CW to those that do not, before and after the end of the CW,

we are able to measure the causal effect of strategic value to the U.S. on reporting

3 The recent literature on media "slant" does not typically address the extent and the determi-
nants of biases of primary source information that feeds the commercial media. Recent findings
by Eisensee and Stromberg (2007) suggest that manipulating the media coverage of developing
countries could have significant effects on the amount of aid that democratic governments such
as the U.S. feel compelled to give. In this study, we are concerned that reporting agencies can
manipulate the quality rather than the quantity of information covered by the commercial media.
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bias. Our measure of alliance with the U.S. is the fraction of votes that a country
voted in agreement with the U.S. in the United Nations General Assembly (UNGA)
during 1985-89 on issues where the U.S. and U.S.S.R. disagreed. The differences-in-
differences (DD) strategy addresses the problem that U.S. allies have better human
rights in reality and the U.S. has better information for its allies. Note that our
strategy does not require that Amnesty is unbiased in its reports. It only requires

that any bias in Amnesty’s reports does not change when the CW ends.

We use a panel data set of 112 low-income countries during 1976-2005 compiled
from existing data on UNGA votes, human rights violations, and other country
characteristics. The results show that the U.S. and Amnesty have similar reports
for countries not allied with the U.S., and they show that these countries on average
do not change over time. For U.S. allies, Amnesty reports them as similar to non-
U.S. allies, with no changes over time on average. In contrast, the U.S. reports
them more favorably during the Cold War, but shows that they converge to non-
Allies immediately after the Cold War. Interestingly, there is no difference between
U.S. and Amnesty reports after the CW. The DD estimates show that if a country
voted with the U.S. during to the Cold War 100% of the time, the U.S. will under-
report human rights violations by 2.61 index points (roughly the differences between
Zimbabwe and Sweden). Taken literally, this means that if Soviet-friendly Hungary
had been as allied to the U.S. during the Cold War as U.S.-friendly Turkey, the U.S.
would have under-reported Hungary’s human rights violations by one index point

relative to Amnesty, bringing it to the same level as Sweden.

The findings of this paper make the point that the strategic determinants of
biases of primary information sources constitute an avenue that should be seriously
researched. Combined with previous studies which find that U.S. strategic variables
are key determinants of U.S. foreign aid (Alesina and Dollar, 2000; Kuziemko and
Werker, 2006), our results suggest that the U.S. may manipulate its human rights
reports in order to justify financially supporting its allies. Alternatively, they suggest
that under-reporting of human rights violations of allied countries shares the same
political objectives as foreign aid. Depending on the extent to which firms and non-
government organizations depend on the information provided by the U.S. State

Department, this manipulation may have far-reaching economic consequences.

This paper is organized as follows. Section two describes the background. Section
three discusses the empirical strategy. Section four describes the data. Section five

shows the empirical results. Section six offers concluding remarks.
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2 Background

2.1 Human Rights Reports

The Country Reports on Human Rights Practices are submitted annually by the
U.S. Department of State to the U.S. Congress. The reports cover internationally
recognized individual, civil, political, and worker rights, as set forth in the Uni-
versal Declaration of Human Rights.* Amnesty International, commonly known as
Amnesty, is one of the only two international non-governmental organizations re-
porting on human rights abuses world wide. (The other is Human Rights Watch,
a U.S. based organization). Officially, Amnesty has the same criteria and focus as
the U.S. State Department in creating their Human Rights Reports. Amnesty de-
fines its mission as "to conduct research and generate action to prevent and end
grave abuses of human rights and to demand justice for those whose rights have
been violated." Founded in the UK in 1961, Amnesty draws its attention to human
rights abuses and campaigns for compliance with international standards. While
Amnesty is often perceived as having left-leaning sympathies, the organization has
actually received criticism for both alleged anti-Western and alleged pro-Western

bias. Amnesty proclaims itself as an independent organization.’

2.2 Cold War

There is an extensive literature on the Cold War (CW) that is far beyond the scope
of this paper to review. This section only seeks to show that the U.S. and the
U.S.S.R. competed strenuously for the alliance of developing countries. And that
there is no reason for this competition to persist at the same intensity after the
demise of the U.S.S.R. Hence, we interpret the end of the CW as a decrease in the
strategic value of developing countries for the U.S.

Cold War is the term used to describe the state of conflict, tension and com-
petition that existed between the U.S. and the U.S.S.R. and their respective allies
from the mid-1940s to the early 1990s. Direct military attacks on adversaries were

deterred by the potential for mutually assured destruction using deliverable nuclear

 http://www.state.gov/g/drl/rls/hrrpt/

® "We have a number of safeguards in place to protect our autonomy. These are: Indepen-
dent of any government, political ideology, economic interest or religion; democratic and self-
governing; financially self-sufficient, thanks to the generous support of donations provided by indi-
vidual members and supporters. For details, see http://www.amnesty.org/en/who-we-are/about-
amnesty-international
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weapons. Instead, rivalry between the two superpowers was expressed through mil-
itary coalitions, propaganda, espionage, weapons development, industrial advances,
competitive technological development, and numerous proxy wars.

The CW spread to every region of the world, as the U.S., under the Marshall
Plan, sought the "containment" and "rollback" of communism and forged myriad
alliances to this end; while the U.S.S.R., under the Molotov Plan, fostered Commu-
nist movements around the world. The entire world was virtually split into alliance
with either the U.S. or the U.S.S.R.% Europe was literally divided by the Iron Cur-
tain, which divided East and West. There, the CW period was characterized by
crises such as the Berlin Blockade (1948-49), the Berlin Crisis of 1961, and the
NATO (North Atlantic Treaty Organization) exercise in November 1983. In the
early 1950s, the U.S. expanded its containment into Asia, Africa, and Latin Amer-
ica, in order to counter revolutionary nationalist movements often led by Communist
parties financed by the U.S.S.R.” In Africa and Central and South America, there
were few official treaties. The CW often played a significant role through covert
operations. Many countries in Northern Africa received Soviet military aid, while
many countries in Central and Southern Africa were supported by the United States
8

and/or its allies (e.g. France).
The CW ended during 1989-91, when the Berlin Wall fell and the U.S.S.R.

6 Some countries did not want to align themselves with either of the superpowers.
The Non-Aligned Movement, lead by India, Egypt, and Austria, attempted to unite the
third world against what was seen as imperialism by both the East and the West, see
http://www.nam.gov.za/background /background.htm

" John Foster Dulles, a rigid anti-communist, aimed at "integrating" the entire noncommunist
Third World into a system of mutual defense pacts, initiating the Manila Conference in 1954,
which resulted in the SEATO pact that united eight nations (either located in Southeast Asia or
with interests there) in a neutral defense pact. These alliances guaranteed the U.S. a number of
long-term military bases in the Asia-Pacific (Byrd, 2003), which gave the U.S. significant military
advantages during the Korean War (1950-53) and the Vietnam War (1959-75) (La Feber, 1991;
Malkasian, 2001). This was soon followed by the Baghdad Pact (1955), later renamed the Central
Treaty Organization (CENTO), uniting the "northern tier" countries of the Middle East—Turkey,
Iraq, Iran, and Pakistan—in a non-communist defense organization. On the other side, countries
such as Egypt, Syria, China, North Korea, and Vietnam chose to ally with the U.S.S.R.

8 The U.S. involved itself in incidents such as the CIA-assisted removal of Congo’s Patrice Lu-
mumba. And countries such as South Africa assisted the U.S. in funding insurgency movements in
Soviet allied countries such as Angola and Mozambique during the 1970s. In Latin America, gov-
ernments of countries such as Argentina, Brazil, Chile, and Uruguay were overthrown or displaced
by U.S.-aligned military dictatorships in the 1960s and 1970s. In the 1980s, the U.S. famously
revealed itself to be covertly funding the Sandinistas, in what was known as the Iran-Contra affair.
Governments such as Peru, Columbia and Nicaragua faced problems of internal conflicts between
communist and non-communist groups until the 1980s and 1990s. Famous revolutionaries such
as Fidel Castro and Che Guevarra, and groups such as the Nicaraguan Sandinistas all received
support from the U.S.S.R. Tensions between the U.S. and U.S.S.R. peaked in Latin America during
the Cuban Missile Crisis (1962) (Byrd, 2003).
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dissolved. For the purpose of our paper, we loosely interpret 1989-91 as the end of
the CW.

3 Identification

The main identification issue when comparing countries that are of strategic value
to the U.S. to countries that are not is that these two groups of countries may differ
along other dimensions. For example, if countries that are valuable to the U.S. also
have better human rights and are more willing to share information with the U.S.,
then an observed positive U.S. bias for these countries would reflect their actual
superiority and the U.S.’s information advantage relative to Amnesty, rather than
the U.S. showing favoritism. To address this problem, we exploit the variation in
the strategic value of U.S. allies when the CW ended. We argue that competition
with the U.S.S.R. caused the U.S. to highly value alliances with developing countries
during the CW; and that the change in strategic value caused by the end of the CW
is unrelated to any change in the countries themselves. Our strategy is conceptually
similar to a differences-in-differences (DD) strategy where we compare the difference
in human rights between the U.S. and Amnesty reports between countries that were
allied with the U.S. and countries that were not, before and after the end of the
CW. Any differences between countries that do not change over time are controlled
for by the comparison within countries over time. Any differences over time that
affect all countries in the same way will be controlled for by the comparison across
countries. Only the interaction of alliance with the U.S. and CW can be interpreted
as plausibly exogenous.

We will have a continuous measure of U.S. alliance and yearly data from 1976-
2005. Therefore, our first specification fully exploits all the variation in the data
and investigates whether changes in the reporting bias for U.S. allies occur when
the CW ends. This specification also allows us to examine whether there are any
pre-trends in how the U.S. may be biased towards its allies that may confound the
DD estimates. Note that our measure of whether a country is an U.S. ally during the
CW does not vary over time. Hence, we do not face any reverse causality problems
that alliance may be affected by the end of the CW.

2005

U.S.;; — Amnesty;; = Z B (U.S. Ally; x yeary) + v, + €irt (2.1)

t=1976

The difference in human rights between U.S. and Amnesty reports for country ¢ in
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year t is a function of: the interaction between the extent to which it is allied with
the U.S., U.S. Ally;, and a year dummy variable, year;; and year fixed effects, ~,.
The constant is omitted. Standard errors will be clustered at the country level. If
strategic value due to the CW caused the U.S. to favorably bias its reports towards
its allies, then S1976_89 < B1990_2005- (Better human rights are reflected in lower
scores).

To assess the magnitude and statistical significance of this effect, we then esti-

mate the simpler specification:

U.S.it — Amnesty;,y, = o+ B(U.S.Ally;,. x ColdW ary) (2.2)
+pUSA”yzr + Vi + ert + Eirt-

The difference in human rights between U.S. and Amnesty reports for country 7 in
region r and year t is a function of: the interaction between the extent to which
it is allied with the U.S., U.S.Ally;,, and a dummy variable for the period 1976-
89, C'oldW ar,; the main effect for U.S. alliance, U.S.Ally;,; region times year fixed
effects, 0,;; and year fixed effects, v,. Standard errors will be clustered at the country
level. Note that this specification controls for the main effect of U.S. alliance rather
than country fixed effects and has the added control of region-year fixed effects to
control for differential changes across regions over time. The regions are Europe,
East Asia and Pacific, Caribbean and Latin America, Sub-Saharan Africa and Other.
B is the effect of strategic value to the U.S. due to the CW on U.S. reporting bias.
If the U.S. strategically favors its allies, then g < 0.

Our strategy does not require Amnesty to be truly unbiased. However, it requires
that Amnesty does not change its bias when the Cold War ends. For example, if
Amnesty favors left leaning countries during the CW and this favor disappears when
the CW ends, then our estimates will overstate the true effect of strategic value to
the U.S. on U.S. bias. In other words, the DD strategy fails only if the end of the
CW also affected the reporting accuracy of the U.S. relative to Amnesty.

4 Data

For human rights violations, we use the Political Terror Scale (PTS). The PTS is an
index constructed from human rights reports. Using the same rule, separate indices

are constructed from Amnesty International reports and U.S. State Department
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reports.” Our measure of the U.S. bias is the difference between these indices from
the two different sources. The PTS is based on a five-point scale with one being the
best and five being the worst.!?

This index is available for 183 countries over the period 1976-2006. This is not a
balanced panel. A few countries are not reported for a few years. And some countries
(typically former Soviet Republics) exist only after 1991. We include countries that
existed both during and after the CW. Our reported estimates come from a sample
where the Ukraine, Belarus and South Africa are excluded. The two former were part
of the U.S.S.R. before 1991. And the latter because it was "absent" from all UNGA
sessions during the CW period we study. We further restrict the sample to country-
year observations where the index is available for both Amnesty International and
the U.S. State Department. Amnesty and the U.S. report identical PTS for 84% of
the observations.

We construct a measure for U.S. alliance based on UNGA voting data generously
provided by Erik Voeten!! . For each year and each country, we calculate the fraction
of votes that a country votes in agreement with the U.S. To capture relevant voting
patterns, we restrict the sample to resolutions where the U.S. and the U.S.S.R. voted
in opposition of each other. Each year there are approximately 100-150 resolutions
in the UNGA, of which approximately 70-90 resolutions per year are disagreed on
by the U.S. and U.S.S.R. Our measure of alliance is the fraction of votes that a
country voted with the U.S. averaged over the period 1985-89.12

The two data sets are matched together at the country-year level. We restrict the
sample to non-high income countries as defined by the World Bank. Our matched
sample contains 112 countries for 30 years.

We divide the sample at the median country of the U.S. alliance distribution

% See http://www.politicalterrorscale.org/about.html for details.

10 Tevel 1: Countries operate under a secure rule of law. People are not imprisoned for their
views and torture is rare or exceptional. E.g. Belize, 2000. Level 2: There is a limited amount of
imprisonment for nonviolent political activity. However, few persons are affected and torture and
beatings are exceptional. E.g. Czech Republic, 2000. Level 3: Imprisonment for political activity
is more extensive. Politically-motivated executions or other political murders and brutality are
common. Unlimited detention, with or without a trial, for political views is also common. E.g.
Albania, 2000. Level 4: The practices of level 3 affect a larger portion of the population and
murders, disappearances, and torture are a common part of life. E.g. Angola, 2000. Level 5: The
terrors characteristic of level-4 countries encompass the whole population at level 5. The leaders
of these societies place no limits on the means or thoroughness with which they pursue personal
or ideological goals. E.g. Sudan, 2000.

1 The dataset is available (2008-09-01) at http://www9.georgetown.edu/faculty /ev42/UNVoting.htm

12 The top three allies of the U.S. and the fraction of divided issues they voted with the U.S.
during 1980-84 are: Turkey (0.4), Belize (0.28) and Costa Rica (0.27). The bottom three allies are
Mongolia (0), Lao PDR (0), and Czech Republic (0).
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(which voted with the U.S. on 7% of the divided resolutions during 1985-89). Figure
1A plots Amnesty’s PTS for U.S. allies and non-allies over time. The two groups
appear similar, neither changing over time. Figure 1B plots U.S.’s PTS over time.
It shows that the U.S. reports that human rights are gradually becoming worse in
all countries over time during the CW. However, it consistently reports its allies
more favorably. The bias which is represented as the gap between the two lines is
constant over time during the CW, and disappears after the CW. This alleviates the
concerns that the empirical strategy will be capturing pre-trends to the extent that

the U.S. biases reports for its allies.

5 Empirical Results

The estimated coefficients from equation (2.1) and their 95% confidence intervals
are plotted in Figure 2.1* The figure clearly shows that during the CW, the U.S.
favored its allies and this favoritism disappeared afterwards. This figure also shows
that there are no visible pre-trends during the CW period which could confound
the DD estimates. Table 1 shows the results from estimating equation (2.2). We
first estimated this equation with U.S. reports and Amnesty reports as separate
dependent variables. Column (1) shows that alliance with the U.S. has no effect
on human rights reports from Amnesty, on average or during the CW. Column (2)
shows that alliance with the U.S. has no effect on human rights reports from the
U.S. on average. However, during the CW, being a full-time U.S. ally (voting with
the U.S. 100% of the time) can improve a country’s PTS report from the U.S. by
2.22 points. This estimate is statistically significant at the 10% level. Column (3)
shows that alliance with the U.S. has no effect on the reporting difference between
the U.S. and Amnesty on average. However, during the CW, being a full time U.S.
ally will improve a country’s PTS report from the U.S. by 2.62 points relative to
Amnesty. This estimate is statistically significant at the 1% level. Since a country
voted with the U.S. at most 40% of the time during the CW (Turkey), the results are
more meaningful if we interpolate them linearly. For example, Hungary voted with
the U.S. only 2% of the time during the CW when its PTS score was two according
to both Amnesty and the U.S. But if Hungary had voted with the U.S. as much as
Turkey voted, the U.S. would have under-reported its PTS by approximately one

index point relative to Amnesty, making it the same level as Sweden. Our estimates

13 We do not report the coefficients and standard errors due to space constraints.
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are robust to the inclusion of country-specific linear time trends. For brevity, they

are not reported .

5.1 Robustness

We consider the possibility that our estimates are also capturing the effects of the
changes in American leadership. The pre-period, 1976-1990, was largely led by a
Republican executive branch: Reagan during 1981-88 and George H. Bush during
1989-92. The end of the CW roughly coincided with a switch to Clinton’s Demo-
cratic presidency, which lasted from 1993 until 2000. To address this, we examine
whether the U.S. alliance had a differential effect during the George H. Bush and
Reagan administrations relative to the Carter administration (1977-1980) during
the CW, and whether the George H. Bush and George W. Bush administrations
(1990-92, 2001-05) had different effects than the Clinton administration during the
post CW period. We find that the effect of alliance does not differ between admin-

istrations during any of the periods.

6 Conclusion

This study presents evidence indicating that the U.S. shows significant favoritism
towards countries that are valued strategically. There is a caveat in interpreting
the results. The empirical strategy fails if, after the Cold War, U.S. allies actually
become worse and the U.S.’s information advantage relative to Amnesty disappears.
There are no obvious reasons for this to be the case. But we leave it directly to fu-
ture studies to address this identification problem. In the meantime, the empirical
evidence provided here should hopefully make a convincing case that the accuracy of
information we are receiving on human rights from primary sources is being strategi-
cally biased and that more research is needed on both the causes and the potentially
far-reaching consequences of this bias. For example, future studies can investigate
the extent to which this bias affects commercial media and information agencies,

and financial decisions for firms, non-governmental organizations and governments.



Bibliography

[1] Alesina, Alberto and David Dollar. 2000. “Who gives aid to whom and why?”
Journal of Economic Growth. 5 (1): 33-63.

[2] Blanton, Shannon Lindsey and Robert C. Blanton. "What Attracts Foreign In-
vestors? An Examination of Human Rights and Foreign Direct Investment," The
Journal of Politics 69(1): 143-55 (2007).

[3] Byrd, Peter (2003) "Cold War ", The Concise Oxford Dictionary of Politics. Ed.
McLean, Tain; McMillan, Alistair. Oxford University Press.

[4] Eisensee, Thomas and Stromberg, David. "News Floods, News Droughts, and
U.S. Disaster Relief", Quarterly Journal of Economics, 122(2), 2007.

[5] Kuziemko, Ilyana, and Eric D. Werker. "How Much Is a Seat on the Security
Council Worth? Foreign Aid and Bribery at the United Nations." Journal of
Political Economy 114, no. 5 (October 2006): 905-930.

[6] La Feber, Water (1991) Walter LaFeber Papers, #14-17-2624. Division of Rare
and Manuscript Collections, Cornell University Library, pp. 194-197.

[7] Malkasian, Carter (2001) The Korean War, Routledge, pp 16.

[8] Mitchell, Neil J. and McCormick, James M. (1998) "Economic and Political
Explanations of Human Rights Violations", World Politics 40, pp 476-98.

[9] Poe, Steven C., Sabine C. Carey and Tanya C. Vasquez (2001) "How are these
pictures different? A quantitative comparison of the U.S. State Department and
Amnesty International Human Rights Reports, 1976-95", Human Rights Quar-
terly 23, pp 650-77.

[10] Stohl, Michael and Carleton, David (1985) "Foreign Policy of Human Rights:
Rhetoric and Reality from Jimmy Carter to Ronald Reagan, Human Rigths Quar-
terly 7, p 205-29.

21



Chapter 2. The Strategic Determinants of U.S. Human Rights Reporting

3.8

3.6

3.4

3.2

28

Political Terror Scale

2.6

2.4

22

2 T T T T T Tt T —T — T T T
1976 1978 1996 1998 2000 2002 2004

1980 1982 1984 1986 1988 1990 1992 1994

|——Allies -~ - Non-allies]

Figure 1A. Amnesty human rights reports for U.S. allies and non-allies.

3.8 1

3.6

3.4 4

3.2 4

2.8 1

Political Terror Scale
w

2.6
L

2.4 4

2 — T
1976 1978 1980 1982

1996 1998 2000 2002 2004

1986 1988 1990 1992 1994
|[——Allies -« - Non-allies]|

1984

Figure 1B. U.S. human rights reports for U.S. allies and non-allies.



Chapter 2. The Strategic Determinants of U.S. Human Rights Reporting

U.SAlly*Y ear Coefficients

-6
1976 1978 1980 1982 1984 1986 1988 1990 1992 1994 1996 1998 2000 2002 2004

Figure 2. The Effect of U.S. Alliance on U.S. PTS — Amnesty PTS.

Dependent Variables
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(0 (2) 3)
Ammnesty Intl.  U.S. State Dept.  U.S. - Ammnesty

U.S. Alliance 0.100 0.405 0.305
(1.225) (1.281) (0.333)
U.S. Alliance » Cold War 0.387 -2.222% -2.610%**
(1.158) (1.295) (0.517)
Year FE Yes Yes Yes
Region FE x Year FE Yes Yes Yes
Observations 2676 2676 2676
R-Squared 0.08 0.10 0.15

Standard errors in parentheses are clustered at the country level.
The sample consists of 112 developing countries with data from 1976-2005.
* Significant at 10%. ** Significant at 5%. *** Significant at 1%.

Table 1. The effect of strategic value to the U.S. on U.S. reporting bias.
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Chapter 3

Watchdog or Lapdog? Media and
the U.S. Government during the
Cold War *

“..we can and must go over the heads of our Marxist opponents di-
rectly to the American people. Our targets would be within the United
States, the Congress... the general public [and] media.” — Kate Semerad,
an external relationship official at the Agency for International Develop-
ment (AID) in 1983.

1 Introduction

Governments can influence the information reported by media outlets that they own
(Enikolopov, Petrova and Zhuravskaya, 2009; Durante and Knight, 2009)." Their

ability to do so with independently owned outlets operating in a competitive market

* This paper is co-authored with Nancy Qian, Yale University. We are extremely grateful to
Abhijit Banerjee, Stefano DellaVigna, Matthew Gentzkow, Mikhail Golosov, Dean Karlan, Brian
Knight, Michael Kremer, Justin Lahart, Suresh Naidu, Nathan Nunn, Torsten Persson, Jesse
Shapiro, Andrei Shleifer, David Stromberg, Jakob Svensson, Chris Udry, Pierre Yared and Ekater-
nia Zhuravskaya for their many insights; and seminar participants at Stanford University, Yale
University, New York University, Boston University, University College London, Stockholm Univer-
sity IIES, Warwick University, Universitat Pompeu Fabra, Paris School of Economics, Université
de Toulouse, McGill University, NBER Summer Institute Political Economy, BEROC, BREAD
CIPREE and NEUDC for useful comments. All mistakes are our own. Comments or suggestions
are very welcome.

! For example, Durante and Knight (2009) find that television stations owned by the Italian
president Silvio Berlusconi shifted the content of their reports towards the agenda of his party
when his party came into power. Similarly, the finding by Enikolopov, Petrova and Zhuravskaya
(2009) that viewers with access to more independent stations in Russia are more likely to vote
against the government party implies that government owned stations promote the government’s
agenda.

25
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is less obvious. In theory, market competition and independent ownership should
act as safeguards against government manipulation of the media (Besley and Prat,
2006).2 According to this, the U.S. media should be safer from government influence
than most other media markets in the world (Djankov et al., 2000).> In practice,
although studies such as Prat and Stromberg (2005) suggest that competition in the
United States increases the likelihood that news organizations will report the truth,
the extent to which the U.S. media is free from government influence is an open

4 This is somewhat surprising given the many historical contro-

empirical question.
versies over the media, the “watchdog” of American democracy, being manipulated
by the government and the growing number of studies finding that the media has
real political, economic and social consequences.’

This study attempts to fill this gap by measuring the extent to which the U.S.
government can systematically influence the news coverage of the commercial press.
In particular, we aim at estimating the effect of strategic objectives on United States
State Department (USSD) reports of human rights abuses in foreign countries and
the effect of these objectives on news coverage in six independently owned U.S.
newspapers during the latter part of the Cold War, 1976-88. The former reveals the
extent to which official government publications respond to strategic objectives and
provides evidence for the hypothesis that strategic objectives make the U.S. govern-
ment attempt to bias reports of human rights practices for foreign countries. The
latter investigates the extent to which strategic objectives can also affect commercial
news coverage within the United States. Together, these two relationships address
the question of how much influence the U.S. government has on news coverage by

independently owned media firms.

2 Moreover, see Gentzkow and Shapiro (2008b) which provides a detailed discussion of the role
of market forces in news coverage by the commercial press.

3 The U.S. media has one of the most competitive markets in the world, and the government has
no stake in the ownership of any of the major media outlets. The government provides funding to
the Voice of America, which only broadcasts overseas, and National Public Radio.

4 In addition, see the discussion in Gentzkow, Glaeser and Goldin (2006).

5 Blanton (2001) provides an overview of all actions taken by the Office for Public Diplomacy
(OPD) during the Reagan Administration (1980-88). Critics such as Noam Chomsky have gone so
far as to compare the relationship between the U.S. media and the government to that of the former
U.S.S.R. with its official government newspaper, Pravda (Herman and Chomsky, 2002: p. 139).
For detailed accounts of when the media allows the government to distort reports, see Bennet,
Lawrence and Livingston (2007) and Thomas (2006).

Recent studies have shown that media can affect voting behavior (Prat and Stromberg, 2005;
Gentzkow, 2006; DellaVigna and Kaplan, 2007; Chang and Knight, 2008; and Enikolopov, Petrova
and Zhuravskaya, 2009), other political behavior (Olken, 2008; Paluck, 2008; Gerber, Karlan
and Bergan 2009) and social outcomes such as literacy (Gentzkow and Shapiro, 2008a), female
empowerment (Jensen and Oster, 2008) and fertility (La Ferrara, Chang and Duryea, 2007).
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Favorable reports are valued by leaders of allied countries because favorable
reports from the United States can influence their prestige. More importantly, they
influence U.S. strategic Congressional support for the foreign policies of the executive
administration. By all appearances, the American public values good human rights
practices in foreign countries. Therefore, the Congress will be less likely to object to
providing support (e.g. military aid) to a country if that country is known to have
acceptable human rights practices. Conversely, Congress will be less likely to object
to aggressive policies towards a country if that country is known to commit human
rights abuses. It thus follows that the government will then want to understate the
abuses of its strategic allies relative to opponents in government publications that are
presented to Congress such as the State Department’s annual Country Reports and
in news outlets that deliver information to both members of Congress and voters.

We face several empirical difficulties. First, strategic objectives are unobservable
and it is difficult to measure the government’s effort to attempt to manipulate in-
formation. The second problem is reverse causality. Are strategic objectives driving
government and commercial news reports of human rights abuses? Or are they re-
sponding to the latter (Stromberg, 2004)?° Finally, there is the problem of omitted
variable bias. This is particularly problematic in estimating the effect of strategic
objectives on news reports because both may be outcomes of a third factor, such as
public opinion. For example, in the months before the U.S.-led 2003 invasion of Iraq,
both the U.S. government’s strategic desire to invade Iraq and the news coverage
of human rights abuses may have been reactions to Americans’ anxiety about prob-
lems in the Middle East after 9/11. In this case, the correlation will show that U.S.
strategic objectives and news coverage are highly correlated. But the correlation
will confound the effects of U.S. strategic objectives and reader preferences and will
most likely overstate the true effect of strategic objectives.

The principal contribution of this study is to address the aforementioned prob-
lems and provide empirical evidence of the causal effect of strategic objectives on
U.S. commercial news coverage. First, we infer strategic objectives, which will be
interchangeably referred to as government bias in this paper, from changes in USSD
reports on human rights violations as a country’s strategic value to the United States
changes. Second, to establish causality, we exploit the plausibly exogenous varia-

tion in strategic objectives that results from an ally’s entry onto the United Nations

6 For example, Stromberg (2004) provides evidence that the media can affect government actions
in finding that public funds during the New Deal in the United States were more likely to be targeted
at regions with many radio listeners.
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Security Council (UNSC). We measure alliance using General Assembly (UNGA)
voting patterns. The United States values alliance and provides benefits to its allies
in return for the option value or realization of favors such as supporting votes in the
UN. The United States’ value for allies increases when these countries enter onto the
Security Council and have more opportunities to vote on issues that are crucial to
the United States. Because uncertainty in factors such as domestic politics makes
it difficult for allied countries to fully commit to their behavior on the Council in
advance, this increase in power over critical issues will be paralleled by an increase
in benefits from the United States.

The empirical strategy of exploiting U.S. alliance and UNSC membership for vari-
ation in strategic objectives to the U.S. builds on two earlier studies. A descriptive
study by Qian and Yanagizawa (2009) found that the United States systematically
reported lower levels of human rights abuses for its allies relative to Amnesty In-
ternational, an independent human rights organization, during the Cold War, but
not afterwards, thus providing very suggestive evidence that government objectives
correspond to alliance. This study differs from that earlier study in that the earlier
one does not address the potential endogeneity of U.S. alliance and does not exam-
ine news coverage. To address potential endogeneity of alliance, this paper exploits
a second source of variation, UNSC membership, which builds on Kuziemko and
Werker’s (2006) study of the effect of rotating UNSC membership on U.S. foreign
aid. They find that being on the UNSC during a year that is strategically im-
portant to the United States increases foreign aid receipts from the United States,
thus providing evidence for the belief that Council membership increases a coun-
try’s strategic value to the U.S.” Because alliance to the United States and UNSC
membership, which is determined by election, are both subject to omitted factors,
only the interaction effect can be interpreted as plausibly exogenous. We provide
robustness tests for this assumption in the paper.

Specifically, we first estimate a “first stage” effect of the interaction effect of
alliance and Council membership on USSD reports on human rights abuses. To
check that the effect reflects changes in strategic value to the United States and not

changes in actual human rights practices, we compare these effects to the effects

" Our finding that Council Membership of U.S. strategic allies decreases human rights criticism
from the State Department is consistent with their results in that both results show that strategic
value to the United States results in favors from the U.S. government. Their strategy is not
appropriate for our examination of the effect of strategic value on news coverage because their
explanatory measure of the importance of a year is the number of newspaper articles about the
UNSC.
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on Amnesty International reports. Second, we estimate a “reduced form” effect of
the interaction between alliance and Council membership on the news coverage of
human rights abuses. The first estimate establishes the extent to which Council
membership of allied countries results in under-reporting of human rights abuses
by the USSD and thus provides evidence for whether Council membership of allied
countries caused the U.S. government to strategically manipulate information about
human rights abuses in these countries. The second estimate provides evidence for
the extent to which an increase in strategic value to the U.S. government results in
reduced coverage of human rights abuses in the commercial press.®

The data are a country-level panel compiled from several existing sources. The
main outcome measures are the quantitative scores of USSD and Amnesty reports
provided by the Political Terror Project and the number of stories about a foreign
country’s human rights abuses published in six prominent American newspapers.’

The results show that an increase in strategic value to the United States sig-
nificantly reduced State Department scores, had no effect on Amnesty scores, and
significantly reduced news coverage of abuses in the commercial press. For Cold
War allies such as Brazil, Zaire, Honduras and Chile, UNSC membership during the
Cold War decreased newspaper reports of abuses in these countries by approximately
27%, 64%, 65% and 80%, respectively.

The main results are consistent with qualitative evidence showing that the gov-
ernment is able to systematically influence news coverage. The main competing
explanation is that the results are driven by consumer preferences. We cannot con-
clusively rule out this alternative explanation, but we will provide several pieces of
very suggestive evidence that this is not very likely in our context. For example,
we find that the magnitudes of the effects across newspapers are uncorrelated with
readership preferences.

Interestingly, our results show that the extent of government distortion is posi-

tively correlated with quality across newspapers. The higher is the quality of news

8 In Section 3, we provide descriptive evidence that the Country Reports are read by journalists.
However, because the Country Reports are just one of the many instruments the government
can use to influence the media, the interaction between alliance and UNSC membership is not
an excludable instrument for Country Reports for a structural estimate of the effect of Country
Reports on media coverage. See Section 4 for a detailed discussion of the empirical strategy.

9 We focus on the number of stories because we follow existing studies of the U.S. media in
assuming that it is costly for newspapers to publish inaccurate facts. Therefore, the margin for
distortion will be in the composition of stories. For example, a newspaper can choose between
publishing two true stories on human rights abuses; one is about the socialist Sandinistans and
the other is about El Salvador, a U.S. ally. Our estimates reveal the extent to which newspapers
systematically choose to publish stories of the former over the latter.
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reporting, the larger is the estimated effect of government influence. This is con-
sistent with the theoretical predictions of Besley and Prat (2006) which formulate
a framework for understanding the forces behind government manipulation of the
media. In Section 6, we discuss the potential implications of this surprising stylized
fact in the context of their model.

The results have a clear implication for policy makers, scholars and practitioners
of journalism. Independent ownership and market competition do not ensure that
the media is protected from government influence. In fact, there is much scope for
government driven distortion even in one of the largest and most competitive media
markets in the world.

This study makes several contributions. First, it complements recent theoretical
work by Besley and Prat (2006) on government manipulation of the media. We also
add to empirical studies on the determinants of news coverage. So far, these have
primarily focused on the effect of direct government ownership (Enikolopov, Petrova
and Zhuravskaya, 2009; Durante and Knight, 2009) or consumer driven distortions
(e.g. Mullainathan and Shleifer, 2005; and Gentzkow and Shapiro, 2006). To the
best of our knowledge, our study is the first to provide evidence that independently
owned news outlets can be systematically influenced by the government. Second, we
add to the small but growing number of economic studies exploring the causes and
consequences of U.S. government foreign policy. So far, these have been limited to
outcomes affecting foreign countries such as U.S. strategic foreign aid (e.g. Alesina
and Dollar, 2000; Kuziemko and Werker, 2006), or outcomes for U.S. firms such as
stock prices (Dube, Kaplan and Naidu, 2009) and terms of trade (Easterly et al.,
2009).1°  Our study broadens the scope of this literature by examining the effect
of U.S. foreign policy on the American public. Finally, we provide a measure of
government bias and a source of plausibly exogenous variation that can easily be
used by future researchers in economics and political science.

The paper is organized as follows. Section 2 discusses the background of the
Cold War and the UN and documents historical cases of government manipulation
of the media and the government’s use of human rights practices in portraying its
strategic allies and opponents. Section 3 describes the data and Section 4 presents

the empirical strategy. Section 5 presents the results and they are interpreted in

10 A related empirical literature examines the effects of U.S. military operations on democracy in
foreign countries. See Bueno de Mesquita and Downs (2006) for a review of the literature as well
as Easterly, Satyanath and Berger (2008). There is also a literature about the effects of political
interests on trade which typically focus on the effects of lobbying interest groups.
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Section 6. Section ?? provides concluding remarks.

2 Background

This section has four aims. First, it describes the political competition between the
United States and U.S.S.R. during the Cold War and how this influenced the United
States’ value of political alliance during this era. Second, it describes the value of
votes in the United Nations and how the additional power gained by a country when
it enters the Council together with a country’s inability to fully commit to behave in
accordance with U.S. interests will make the United States increase bribes to allies
when they are Council members. Third, we document known cases of government
interferences with news coverage during this period to provide some insight into some
of the methods the government used and the government’s motivation for influencing
the media. Finally, we document the government’s focus on favorably portraying
the human rights practices of their allies and their opponents unfavorably. For the

sake of brevity, additional documentation is provided in the Appendix.

2.1 The Cold War

The “Cold War”, which began after World War 1T in 1945 and lasted until 1989/91,
refers to the continuous political conflict, military tension and economic competition
between the USSR and its satellite states (consolidated by the Warsaw Pact 1955-91)
and the United States and its Western Hemisphere allies (e.g. NATO, established
in 1949). Direct military attacks on adversaries were deterred by the potential for
mutually ensured destruction by deliverable nuclear weapons. Therefore, rivalry be-
tween the two superpowers was expressed through military coalitions, propaganda,
espionage, weapons development, industrial advances, competitive technological de-
velopment and numerous proxy wars. The Cold War spread to virtually every region
of the world, as the United States, under the Marshall Plan, sought the containment
and rollback of communism and forged myriad alliances to this end; the U.S.S.R.,
under the Molotov Plan, fostered Communist movements around the world (Glad-
dis, 2006). The periods of the highest tension during the Cold War included the
Berlin Blockade (1948-49), the Korean War (1950-53), the Berlin Crisis (1961), the
Vietnam War (1969-75), the Cuban Missile Crisis (1962) and the Soviet war in
Afghanistan (1979-89). Our study takes place in the context of the last conflict.
The Cold War ended during 1989-91, when the Berlin Wall fell and the U.S.S.R.
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dissolved. For the purpose of our paper, we loosely interpret 1989 as the end of the
Cold War. At this time, the strenuous competition between the United States and
the U.S.S.R. for the alliance of smaller countries ended. Past studies have argued
that the United States favored its allies in terms of favorable human rights reports
(Stohl and Carleton, 1985; Mitchell and McCormick, 1988; Poe, Carey and Vasquez,
2001). Qian and Yanagizawa (2009) find that the amount of under-reporting of
human rights violations increases monotonically with the degree of alliance (e.g. the
degree to which a country votes with the United States and against the U.S.S.R. in
the UNGA) during the Cold War and that this favoritism dissipates with the end
of the Cold War.!!

2.2 The United Nations

The United Nations (UN) is the source of much of the diplomatic influence and the
principal outlet for the foreign relations initiatives of many developing countries. It
was especially important during the Cold War. Figure 1 shows that the number
of issues in which the two super-powers voted in opposition to each other escalated
during this period of high political tensions. Moreover, it shows that there was a
dramatic increase in the fraction of countries that voted with the United States after
the end of the Cold War. Together, they illustrate the marked division between the
United States and the U.S.S.R. in the UN during the Cold War as well as the extent
to which these tensions influenced the voting patterns of member countries.

Two of the five principal organs of the UN are the General Assembly and the
Security Council. The UN General Assembly (UNGA) is the only one where all
member nations have equal representation. Its powers are to oversee the budget
of the UN, appoint the non-permanent members to the Security Council, receive
reports from other parts of the UN and make recommendations in the form of

General Assembly Resolutions. It currently consists of 192 countries, of which more

1A well-known example that illustrates the decline in the value for the United States of Cold
War allies after the end of the Cold War is Zaire (renamed the Democratic Republic of Congo
in 1997). Its president, Mobutu Sese Seko (in office 1965-1997), a strong supporter of the United
States during the Cold War, had been repeatedly criticized for human rights abuses. However,
during a state visit to the United States in 1983, United States president Ronald Reagan praised
Mobutu and said in response to the international criticism of Mobutu’s human rights abuses that
he was a “voice of good sense and good will”. Immediately after the end of the Cold War, the
State Department began to criticize Zaire’s human rights violations. In 1993 Mobutu was denied a
visa for visiting the United States. At that time, he remarked “I am the latest victim of the Cold
War, no longer needed by the United States. The lesson is that my support for American policy
[now] counts for nothing” (Gbadolite, 2001).
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than two-thirds are developing countries. The General Assembly votes on many
resolutions brought forth by sponsoring states. While symbolic in the sense of the
international community, most resolutions are not enforceable as a legal or practical
matter. The General Assembly does have authority to make final decisions in areas
such as the UN budget. More importantly, in case of a split vote in the UNSC when
no veto is exercised, the issue goes for vote in the General Assembly. The belief
that voting with the United States in the UNGA is valuable to the United States is
consistent with the empirical finding that such votes are correlated with the amount
of foreign aid received from the United States (Alesina and Dollar, 2000) and the
favorable under-reporting of human rights violations by the U.S. State Department
(Qian and Yanagizawa, 2009).

The UNSC consists of fifteen member states. Council members have more power
than General Assembly members because the Council can make decisions which are
binding for all UN member states including economic sanctions or the use of armed
force “to maintain or restore international peace and security” (Chapter Seven of
the UN Charter).!'? There are ten temporary seats that are held in two-year terms,
each beginning on January 1st. Five are replaced each year. The members are
elected by regional groups and confirmed by the UN General Assembly.!® There
are five permanent members (P5): China, France, Russia, the United Kingdom and
the United States. These members hold veto power for blocking the adoption of a
resolution.

Rotating members have substantial power on the Council. First, they have as
much influence as the P5 in setting the agenda. Second, although the P5 have the
power to veto, they rarely exercised this power during this period (Winter, 1996;
O’Niell, 1996). This can be seen from the fact that deadlocks, which can only
occur if no member of the P5 vetoes a resolution, have occurred ten times in the
history of the UN. Nine of those occurred during the Cold War.!* The fact that

12 This was the basis for UN armed action in Korea in 1950 during the Korean War.

13 Africa elects three members; Latin America and the Caribbean, Asian, and Western European
and other blocs choose two members each; and the Eastern European bloc chooses one member.
Moreover, one of these members is an Arab country, alternately from the Asian or African bloc.
Members cannot serve consecutive terms, but are not limited in the number of terms they can
serve in total. There is often intense competition for these seats (Malone, 2000).

141956 Suez Crisis; 1956 Soviet Invasion of Hungary (Hungarian Revolution); 1958 Lebanon
Crisis; 1960 Congo Crisis; 1967 Six Days War; 1980 Soviet invasion of Afghanistan; 1980 Israeli-
Palestinian Conflict; 1981 South African occupation of Namibia (South West Africa); 1982 Israeli
Occupation of the Golan Heights (Golan Heights Law); 1997 Israeli-Palestinian conflict (East
Jerusalem and Israeli-occupied territories).

The power of the votes from rotating members is consistent with the theoretical predictions
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temporary members have influence in the Council is consistent with the finding that
membership can result in higher U.S. strategic foreign aid (Kuziemko and Werker,
2006; Dreher et al., 2009).

The United States’ motivation for buying the votes of countries in the General
Assembly and the Security Council follows from the same logic as standard models of
vote-buying.!> These models typically predict that the amount of bribes should be
highest for the marginal voter, meaning the voter who is most responsive to bribes.
In principle, the correlation between a country’s responsiveness to bribes and its
affinity for the United States can be potentially positive or negative. Our study will
therefore reveal the direction of this correlation and show that, in practice, countries
with greater underlying affinity for the United States are also more responsive to
bribes. The finding that the marginal voter in the UNSC may be the strongest ally
is not surprising when we note that the strongest ally in our sample only votes with
the United States 40% of the time over divided issues between the United States
and the U.S.S.R. in the UNGA during this period. In the Appendix, we present a
simple model which is an application of the probabilistic voting model of Lindbeck
and Weibull (1987) to illustrate the conditions under which countries with a higher
affinity for the United States receive higher bribes and are more likely to vote in
favor of the United States

In this study, we assume that the United States values alliance in both the
General Assembly and the Security Council and that the value of an ally increases
when a country enters the latter. If allied countries could fully commit to voting
favorably with the United States when they are on the Council, then we should
observe the United States giving allies a positive amount of bribes that is relatively
smooth over time. However, full commitment is highly unlikely in practice since
leaders of and political attitudes within allied countries can change in unpredictable
ways. Therefore, in order to guarantee good behavior from the ally on the Council
in case a critical issue arises, the United States must increase the amount of bribes
during the ally’s two years on the Council.

In the data, we will examine voting patterns in the UNGA. But we will not ex-
amine voting patterns in the UNSC because most issues are discussed prior to being

put on the agenda. Therefore, the sample of issues voted on is not representative

by Voeten (2001) who models bargaining power within the UNSC and finds that even though
members of the P5 such as the United States have unilateral power in vetoing resolutions, they
prefer multilateral agreements.

15 Kuziemko and Werker (2005) provide an overview of the parallels between this literature on
practices of U.S. Strategic Congressional Committees and those of the UN Security Council.
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for the actual issues being deliberated by Council members.

2.3 Public Diplomacy

The main period of our study, 1976-1988, was characterized by an escalating com-
mitment to fight communism on the part of the American government which reached
a climax during the Reagan administration (1980-88). The government had several
motives for influencing the press coverage of its political allies. First, it was a way of
influencing public opinion. In the case of the The New York Times, which published
an international version under the title of The International Herald Tribune, manip-
ulation could also affect the opinion of foreign readers. Second, and probably more
importantly, influencing the press was an important way of affecting congressional
opinion, whose favor was necessary for legislative purposes (Blanton, 2002).

During the 1980s, the Office of Public Diplomacy (OPD) was officially part of
the State Department and worked closely with the National Security Council (NSC).
The explicit purpose of the office was to influence public and congressional opinion to
garner support for the President’s strong anti-communist agenda in a “public action”
program (Parry and Kornblub, 1988). The memo specifies that audiences for the
information campaign include the Congress and the U.S. media. For the latter,
the plan entailed making a list of media outlets and identifying specific editors,
commentators, talk shows and columnists (Jacobwitz, 1985).

There were many ways for the executive administration of influencing Congress
members. Information can be disseminated through the numerous government affili-
ated publicity events and publications. One such publication is the Country Reports
on Human Rights Practices. Every year, it is published by the State Department
and submitted to Congress.'® The explicit purpose of the reports is to serve as “a
resource for shaping policy, conducting diplomacy and making assistance, training
and other resource allocations”.'” While Congress is the primary audience targeted
by these reports, they are open to the public and therefore also available to jour-
nalists. They fact that they are read by journalists is consistent with the fact that
in our data, the number of stories on human rights abuses in the NYT increases

discretely in the three days following a release of the USSD Country Reports, as will

16 http://www.state.gov/g/drl/rls/hrrpt/

17 See the “Overview and Acknowledgements” from the Country Reports on Human
Rights Practices for 2003, released by the Bureau of Democracy, Human Rights.
http://www.state.gov/g/drl/rls/hrrpt/2003/29640.htm
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be shown in Section 3 Data.'®

Government methods for influencing the media can be broadly categorized into
two groups. First, it can manipulate the supply of information. As with Congress,
the government had many instruments such as the Country Reports on Human
Rights Practices for disseminating its points of view. In addition, disinformation
was often released directly by the OPD.'” Second, the government can attempt to
directly manipulate news reports by exerting pressure on editorial boards or incen-
tivizing journalists. The OPD monitored news reports by the American media and
would directly confront journalists and editors in order to convince them to change
the reports (Schultz, 1984). Upon the appearance of news reports that did not con-
form to the wishes of the OPD, officials would press the owners and editorial boards
to change their journalists in the field. Similarly and perhaps most importantly, the
OPD dealt directly with journalists using a carrot-and-stick strategy. Uncooperative
journalists became the targets of character assassination meant to induce skepticism
over the information they reported and were sometimes even forcibly removed from

O In contrast, journalists seen as co-

foreign countries they were reporting from.?
operative with the administration’s agenda were rewarded with increased access to
government information. For example, an OPD memo stated that certain favorable
correspondents had “open invitations for personal briefings” (Cohen, 2001). The ex-
clusive nature of this access presumably made it valuable to journalists. In general,
the executive administration had control over information that was very valuable to
journalists. For example, they controlled access to interviews with important per-
sonnel and even controlled who was allowed to ask questions during administration

press conferences.

Note that the main results from the empirical analysis estimate the reduced form
effect of strategic objectives on news coverage. The estimates will capture the effects
of the distortion of the supply of primary information as well as the effects of more

direct manipulation of the incentives of journalists and editorial boards. Later in

18 A similar increase of smaller magnitude is found for the three days following the release of
Amnesty reports.

There is also evidence that governments of foreign countries read State Department reports
of abuses in their countries (see Associated Press, 1977). In addition to official publications,
the government can influence word-of-mouth information by having select information be read
aloud into Congressional record by sympathetic members of Congress, arranging meetings between
sympathetic experts and Congress members or, in the extreme, planting false witnesses for personal
testimony in congressional committee hearings (Parry and Kornclub, 1988).

19 See the Appendix for examples of disinformation.

20 See the Appendix for examples.
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this paper, in Section 5.5, we will attempt to indirectly investigate the contribution
of the former by examining if the main effects are larger when it is more costly for the
newspaper to obtain independent information. Moreover, note that in light of the
qualitative evidence of the large number of known cases of government distortion,
we will assume that journalists are aware of the government’s motive to manipulate
news coverage in interpreting the results.

Understating human rights abuses of allies and emphasizing those of opponents
played a prominent role in the U.S. government’s foreign policy during the Cold War.
One of the ways of shaping public and congressional opinion against opponents was
to exaggerate human rights abuses in those countries and emphasize that they were
“evil”, “forced conscription” or engaged in “persecution of the church”. Conversely,
the government attempted to increase support for political allies by calling them
“freedom fighters”, “religious” or simply “good” (Jacobwitz, 1985).

Human rights were important for reasons related both to foreign and domes-
tic politics. First, a perception of having good human rights practices is valuable
because it is often tied to aid. The latter is consistent with the fact that in our
data, improving human rights practices by one PTS point is, on average, correlated
with a 10% increase in U.S. strategic foreign aid. Second, it is also valuable to
the governments of foreign countries for non-pecuniary reasons. For example, offi-
cial chastisement by a foreign government could decrease the domestic prestige of a
government. Similarly, hosting certain international events such as the Olympics is
often viewed as a way of raising the prestige of governments of developing countries.
Human rights abuses are frequently used as a cause for disqualifying countries from
hosting. Alternatively, abuses described in the Country Reports may be a source of
information for people inside the country reported on and this information could be
used against the government in power. These arguments are consistent with the long
history of incidents where the U.S. government withdrew aid or imposed trade sanc-
tions on countries because of human rights violations, and incidents where foreign
countries rejected U.S. strategic aid that was tied to human rights practices.?!

In summary, the discussion from this section suggests that the U.S. government
values alliance for strategic reasons, and this value increases when an allied coun-
try becomes a UNSC member. Membership will therefore make the United States
increase the amount of bribes to an allied country. The State Department will under-

report abuse by allied governments since foreign countries dislike negative reports

21 See the Appendix for examples.
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on their human rights practices and Congress and voters prefer the United States
to ally with and provide aid to governments with good human rights practices. For
similar reasons, the U.S. government may attempt to suppress the amount of cov-
erage of human rights abuses of its allies in the commercial media. These claims
are consistent with the descriptive evidence from Table 1 which shows the correlates
of U.S. strategic foreign aid. Column (1) shows that during the Cold War, foreign
aid was strongly correlated with alliance (measured as the fraction of votes when a
country voted with the United States on UNGA issues that were divided between
the United States and the U.S.S.R. during the late 1980s), UNSC membership and
the interaction of the two terms. In other words, for any given allied country, the
country would receive even more foreign aid when being on the UNSC. Interestingly,
column (2) shows that all these correlations disappear after the end of the Cold War.

Our empirical strategy will estimate the effect of strategic objectives on State
Department reports of human rights violations (relative to Amnesty International
reports) and the amount of coverage in six prominent and independently owned
U.S. newspapers. Note that for the latter, our strategy will capture both the di-
rect effects of the government manipulating the incentives of editorial boards and
journalists and the indirect effects of the government manipulating the supply of
primary information such as the Country Reports. See Section 4 for a more detailed

discussion.

3 Data

This study combines data from several existing sources to form a country-level panel
for 1976-2005. The time span of the data is restricted by the availability of the
PTS scores. We exclude the former Soviet Republics. Many of these did not have
membership in the UN before 1991. Their exclusion should not affect the results
since they were unlikely candidates for U.S. alliance during the Cold War. South
Africa is omitted from the sample because it was excluded from UN activities due to
the UN opposition to Apartheid. The five permanent members of the UNSC are also
excluded.?> We further restrict the sample to country-year observations where the
index is available for both Amnesty International and the U.S. State Department.

Finally, we focus our study on developing countries for which the UN is arguably the

22 In 1978, China’s seat on the UNSC was transferred from Taiwan to the People’s Republic of
China. Neither will be in our sample.
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principal outlet of foreign policy initiatives by restricting the sample to countries
that are not classified as high income countries according to the definition by the
World Bank.?® Our matched sample contains 104 countries for thirty years.

For measuring alliance, we follow Qian and Yanagizawa (2009) by using the
fraction of votes in agreement with the United States on UNGA resolutions on
which the United States and U.S.S.R. (or Russia after 1991) are divided (e.g. vote
in opposing directions).?* Figure 1 plots the fraction of divided votes over time. It
shows that as Cold War tensions escalated in the 1980s, the fraction of divided votes
increased from approximately 30% during the late 1970s to almost 70% in the late
1980s. Also plotted is the fraction of votes with the United States averaged over
all divided votes each year.?> Our main measure of alliance is the fraction of votes
that a country voted with the United States averaged over the period 1985-88. This
period provides us with the highest number of divided votes and the best measure
of alliance during this period. We use a time-invariant measure of alliance because
it is less likely to be an outcome of changing U.S. favoritism than a time-varying
measure and, more importantly, because using voting patterns from years with very
few divided issues produces a very noisy measure of alliance.? Using this measure,
the top three allies of the United States and the fraction of divided issues on which
they voted with the United States during 1980-84 are: Turkey (0.4), Belize (0.28)
and Costa Rica (0.27). The three countries that are least allied are Mongolia (0),
Lao PDR (0) and Czech Republic (0).

Figure 2A maps the alliance measure for the countries in our sample. We arbi-
trarily define an ally to be countries that on average voted with the United States
more than the median country in the sample, which voted with the United States
on divided issues approximately 7% of the time. It is important for later interpret-
ing the results to note that allies in our study refer to relative voting patterns and
that in terms of the absolute number of votes, the strongest allies still vote with

the United States less than half of the time. Amongst countries that were ever on

23 High income countries are denied to be those with a 2007 GNP per capita of $11,456 or more.
Our results are very similar when we do not make this restriction. These results are omitted for
brevity and are available upon request.

24 Bach year there are approximately 100-150 resolutions in the UNGA, of which the United
States and U.S.S.R. disagree on approximately 70-90.

25 Our measure of alliance includes abstentions. Excluding them does neither significantly change
the measure of alliance nor the regression results. For brevity, we do not report those results in
the paper.

26 Our estimates are robust to changing the measure of alliance to be the average of votes during
periods between 1981 and 1989, when there were many divided votes. For brevity, we do not report
estimates with these alternative measures in the paper.
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the UNSC during the Cold War, the alliance measure is normally distributed (see
Appendix Figure A1). We do not make a separate measure of alliance based on vot-
ing patterns during the post-Cold War period since there were many fewer divided
issues and the change in the nature of international relations when the world went
from having two superpowers to one hegemon means that the same measure could
have a very different meaning. Note that we use the same measure of alliance for the
Cold War and post-Cold War periods. This makes the interpretation of the effects
for the latter period difficult as there was a large shift in alliance from the USSR to
the United States after the dissolution of the Soviet Union. Hence, the results for
the post Cold War period should be interpreted as suggestive evidence with much
caution and we do not conduct a triple-difference estimation by using the Cold War
sample as a placebo.

Data on UNSC membership is collected from The United Nations Security Coun-
cil Membership Rollster.?” 46 countries in the sample were on the UNSC as a rotat-
ing member at least once during this time period. They are listed in Appendix Table
Al. 21 countries were on the Council at least twice, amongst which five countries
were on the Council three times.

Human rights in the context of this study specifically refer to physical violence
committed by the state on civilians.?® Two of the main sources of information for
human rights are the U.S. State Department and Amnesty International, both of
which publish annual reports for almost every country in the world. Both the USSD
and Amnesty use the same definition for human rights abuses as set forth by the
Universal Declaration of Human Rights and publish reports using similar formats.*
The United States is the only country systematically releasing its reports to the
public. The way in which it gathers information is not transparent. However, it
is generally assumed that the reports are based on information from government
intelligence and diplomatic appratuses.®’

Amnesty International is the only non-governmental organization which makes

31

systematic reports over the same broad scope and long-time horizon.”® Founded in

2T See http://www.un.org/sc/list_eng5.asp for a list of all countries that were ever members and
the years of their memberships.

28 This is the definition used by Freedom House, the PTS project and the CIRI project.

29 The declaration was adopted by the UNGA on December 10, 1948. It arose directly from
the experience of World War II and, for the first time, sets out fundamental human rights to be
universally protected. It consists of thirty articles. The full text of the declaration can be found
at http://www.un.org/en/documents/udhr/.

30 The wording of the reports also suggests that the information is mainly based on these sources.

31 Amnesty is non-government human rights group with the largest scope. Another NGO Human
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the United Kingdom in 1961, Amnesty’s finance and management are independent
of any government. It has offices in eighty countries and employ full time research
teams that investigate reports of human rights abuses, cross check and corroborate
information from sources that include letters from individuals or their representa-
tives, refugees, diplomats, religious bodies, community workers, humanitarian agen-
cies, diplomats and other human rights defenders. It also often sends fact-finding
missions to assess situations in the field. While Amnesty is often perceived as hav-
ing left-leaning sympathies, the organization has actually received criticism for both
alleged anti-Western and pro-Western bias.®?> Since Amnesty and the USSD pre-
sumably share some sources of information and share information with each other,

it could be expected that their reports are highly correlated in most cases.

Reports from these two agencies are individually scored beginning in 1976 by a
group of human rights scholars at University of Carolina. The Political Terror Scale
(PTS) measures levels of political violence and terror that a country experiences in
a particular year based on a five-level terror scale originally developed by Freedom
House. This index is available for 183 countries over the period 1976-2005. Relative
to other measures of human rights violations, the PTS extends furthest back in time
to 1976.3% This determines the time period of our study. Amnesty and the USSD
report identical PTS for 84% of our sample on average and for 73% during the Cold
War. For illustrative purposes, we measure USSD reporting bias as Amnesty PTS
subtracted from USSD PTS and divide the average of this difference during the
Cold War into five equal frequency groups and map it in Figure 2B. It shows that
relative to Amnesty, the USSD under-reported human rights abuses most for Cold
War allies such as Turkey and Saudi Arabia.

News coverage of human rights violations is measured as the number of articles
about human rights abuse in a given country. We calculate this number based on a
search of the text of articles in the ProQuest Historical and National Newspapers.

We search for articles containing the country’s name, the phrase human rights” and

Rights Watch (HRW), a U.S. based organization, also produces reports. However, the HRW does
not systematically publish yearly country reports. And their existing publications have not been
quantitatively scored.

32 See Poe, Carey and Vasquez (2001) and Qian and Yanagizawa (2009) for quantitative compar-
isons of the Amnesty and United States State Department measures and more detailed discussions.

33 The CIRI Human Rights Data Project, like the PTS Project, reads the reports by Amnesty
and the USSD and provides a score. However, the CIRI indices only begin in 1981. They also differ
from PTS in that they attempt to provide disaggregated indices for the type of human rights. This
means that while the two indices are correlated (approximately 0.65-0.73), they are not directly
comparable. See Wood and Gibney (2009) for a detailed discussion.
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at least one of the words or phrases that fall under the UN Declaration for Hu-
man Rights (and that are therefore also commonly used in news articles on human
rights abuse). These include “torture”, “violations”, “abuse”, “extrajudicial”, “ex-
ecution”, “arbitrary arrests”, “imprisonment”, and “disappearances”. Our measure
of human rights coverage is the total number of articles that results from the search
per country per year. We follow previous studies on the U.S. media in assuming that
media outlets will not report facts that are known to be false because proven inac-
curacy could cause a costly loss of reputation. Therefore, the margin for distortion
is along the composition of stories (e.g. report that the Sandinistas are committing
human rights atrocities and omit reports of similar abuses by the government of El
Salvador, an ally of the United States).?!

This study examines news reported by The New York Times (NYT), The Wash-
ington Post, The Wall Street Journal (WSJ, only available 1976-91), The Chicago
Tribune (only available 1976-86) The Christian Science Monitor (CSM, only avail-
able 1976-97) and The Los Angeles Times (L.A. Times). These are the only national
newspapers for which we could conduct a full text search for the main period of our
study.®®

For the Cold War period, we have data for all six papers for 1976-86 and five
papers for 1987-88 because data for the Tribune is only available until 1987. For
the post-Cold War period, we do not have data for the WSJ or the Chicago Tribune
and the CSM is only available until 1997. The papers in our sample were arguably
some of the largest metropolitan newspapers in the United States during the 1980s.
The NYT and Washington Post had particularly good reputations for the width and
depth of their news coverage. These two newspapers have more foreign correspon-
dents than other U.S. newspapers. They typically write their own stories; however,
our measure includes both articles written by journalists from these papers and

36

stories picked up from newswires and other sources.”® After presenting the main

34 This is a similar mechanism to the crowding-out of news found in Eisensee and Stromberg
(2004). They show that U.S. emergency disaster relief depends on whether the disaster occurs at
the same time as other newsworthy events that are obviously unrelated to need. They argue that
the explanation for this result is that relief spending is driven by news coverage and the other
newsworthy material crowds out this news coverage.

35 We follow ProQuest in the definition of a national newspaper. In practice, while these are six
of the larger newspapers in the United States for the main period of study, the NYT, Washington
Post, Tribune and the L.A. Times were mostly distributed regionally.

36 The source of the story is often embedded within an article. Therefore, we were not able to
accurately and systematically distinguish between articles written by different sources. This should
not affect the interpretation of our estimates as the reduced form strategy captures the effects of
government objectives on both journalists’ decisions to report a story and the editorial decision
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results, we will also examine the impact on stories from newswires.

We use two measures to proxy for a newspaper’s cost of obtaining independent
information. First, we use an indicator for the freedom of domestic press from Free-
dom House data. It reflects a newspaper’s ability to pick up stories from independent
sources inside a foreign country. This measure ranges from zero to two. Zero in-

dicates no freedom. And two indicates a free press.’’

This measure is produced
annually beginning in 1980. We will use a time invariant measure, calculated as the
average measure during 1980-1988, to capture overall media access. This avoids the
potential problem that changes in media freedom within a country over time may be
correlated with UNSC membership. For interpretational ease, we create a dummy
variable that takes the value of one if the average media freedom index is above zero.
This dummy variable indicates whether a country experienced any media freedom
during 1980-88. Second, we proxy for the cost for a foreign correspondent of travel-
ing to the location of the story with the geographic distance from national capitals
to the nearest foreign bureau offices. Travel costs have been cited as one of the
major costs for foreign bureau offices (Caroll, 2007). We were only able to obtain

the Cold War locations of offices for the NYT. Figure 2C shows a map of our media

freedom variable as well as the NYT foreign bureau offices.*®

Table 2 presents the descriptive statistics. On average, the USSD reports coun-
tries as being 0.14 index points better in terms of human rights violations relative
to Amnesty. The mean level of alliance with the United States is approximately
9% on average. On average, approximately eleven stories on human rights abuses
are published in all six newspapers per country per year. Most of these stories are
featured in the Washington Post, NYT and L.A. Times. Newswires provide roughly
the same number of stories on human rights abuses as the six U.S. papers combined
in our sample. The average distance between the national capital of a country and
the nearest NY'T foreign office bureau is 1,463 km. Forty percent of the sample have

no media freedom domestically according to Freedom House.

to publish stories from all sources. See Appendix Figure A2 for a plot of the annual number of
articles on human rights abuses for all countries over time.

37 For example, Afghanistan is rated as zero and Australia is rated as two.

38 The NYT has foreign bureaus in Mexico City, Caracas, Rio de Janeiro, London, Paris, Berlin
(West Berlin), Bogota, Shanghai, Frankfurt, Rome, Jerusalem, Beirut, Cairo, Istanbul, New Delhi,
Dakar, Nairobi, Johannesburg, Moscow, Beijing, and Hong Kong. The distance, measured in
kilometers, comes from data on distance between cities of the world provided by Kristian Skrede
Gledisch of the University of Essex.
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3.1 Descriptive Evidence

The data provides several pieces of interesting descriptive evidence.

First, a comparison of USSD and Amnesty PTS scores provides very suggestive
evidence that USSD PTS scores respond to government objectives. We take Figures
3A-3C from Qian and Yanagizawa (2009). We plot the PTS for U.S. strategic allies
and non-allies over time (using the same definition of whether a country on average
votes with the United States more or less than the sample median as in Figure
2A). Figure 3A plots the U.S. PTS scores. The vertical band indicates the end
of the Cold War 1989-91. It shows that during the Cold War, the United States
systematically reported its allies as having better human rights than its non-allies.
This gap immediately converges after the end of the Cold War. Interestingly, also
note that the U.S. reports all countries as having increasingly worse human rights as
the Cold War tensions escalate through the late 1970s and 1980s. Figure 3B plots
the analogous relationship for Amnesty PTS scores. The vertical axis has the same
scale as Figure 3A for the purpose of comparison. In contrast to the United States,
Amnesty reports allies and non-allies as having similar human rights practices for
both the Cold War and post-Cold War periods. Figure 3C plots the difference
between U.S. and Amnesty reports for allies and non-allies over time. It follows
from the two previous figures that during the Cold War, the U.S. reported its allies
as having better human rights practices than non-allies relative to Amnesty. There
is no difference after the Cold War. Since alliance is correlated with many factors,
this descriptive evidence cannot show that the United States’ strategic value for
allies has a causal effect on its under-reporting of human rights. However, the fact
that all changes between the difference in U.S. and Amnesty scores are driven by
changes in U.S. reports, and that favorable reports for allies immediately after the
end of the Cold War is very suggestive towards interpreting these changes as driven
by changes in U.S. strategic factors. Note also that Amnesty PTS scores fluctuate

over time, which is consistent with the belief that they contain information.

Second, the data provides suggestive evidence that the Country reports are read
by reporters and could therefore be one of the ways for the government of influencing
the news. The USSD and Amnesty reports are released roughly during February and
April each year. We observe no obvious pattern in the release dates. Figure 4 plots
the average number of human rights articles published in our six U.S. newspapers in
the seven days leading up to and following the release of the reports. They show a

spike in the number of stories in the day immediately after the report release dates,
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with an increase from one to five articles following a release of the USSD reports and
an increase from one to two articles following the release of the Amnesty reports.
This provides descriptive evidence of the belief that journalists read these reports.
However, the direct effect of the reports on news coverage may be small. Figure
4 shows that during the Cold War, only seven stories out of the approximately
700 articles on human rights abuses written in one year are published on the day
immediately after the release of the reports. This is consistent with the belief that
the Country Reports are one of the many ways for the government of influencing
the media. Therefore, for the purposes of our paper, Country Reports should be

loosely interpreted as a proxy for government attitude.

4 Empirical Strategy

In this study, we estimate two causal relationships, the effect of an increase in a
country’s strategic value to the United States on USSD PTS scores; and the effect
of an increase in a country’s strategic value to the United States on the number
of stories of abuses in U.S. newspapers. As described in the introduction, we face
two main difficulties. The first is reverse causality. Are strategic objectives driving
government and commercial news reports of human rights abuses? Or are they
responding to the latter? The second is the problem of omitted variable bias. This
is particularly problematic in estimating the effect of strategic objectives on news
reports because both may be outcomes of a third factor, such as public opinion.
To address these, we exploit plausibly exogenous variation in a country’s strate-
gic value to the United States from the combination of alliance with the United
States and entry into (and exit from) the UNSC. We will estimate a “first stage”
effect of the interaction effect of alliance and Council membership on USSD reports
and a “reduced form” effect of the interaction effect of alliance and Council mem-
bership on news coverage of human rights abuses. The first estimate establishes
the extent to which Council membership of allied countries results in increased fa-
vorable under-reporting of human rights abuses by the USSD and thus provides
evidence for whether Council membership of allied countries increases their value to
the U.S. government. The second estimate provides evidence for the extent to which
an increase in strategic value to the U.S. government results in reduced coverage of
human rights abuses in the commercial press. Since the Country Reports are just
one of the many instruments the government can use to influence the media, the

interaction between alliance and UNSC membership is not an excludable instrument
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for a structural estimate of the effect of Country Reports on news coverage.

As discussed in Section 2.2, standard theories of vote-buying make ambiguous
predictions on the correlation between alliance and the amount of bribes from the
United States. To address this in practice, we first estimate a flexible equation where
we allow alliance to vary. We divide the observations into three equal frequency
groups according to alliance and create dummy variables for whether a country
belongs to the group of “non-allies”, “medium allies” or “strong allies”. We then

estimate the following equation.

USSD;; = 61(MedianAlliance; x UNSCy;)
+ 0, (StrongAlliance; x UNSCy) (3.1)
‘I—UNSC“—'—’Y%—‘—&,:—F&’”

USSD PTS scores in country ¢ in year t are a function of: the interaction
terms between the two levels of alliance to the United States, MedianAlliance;
and StrongAlliance;, and membership of the UNSC, UN SC};; country-fixed effects
and year-fixed effects. All differences across countries that do not change over time
are controlled for by country-fixed effects. All changes over time that affect all coun-
tries similarly, such as American attitudes towards human rights, are controlled for
by year-fixed effects. The standard errors are clustered at the country level. Higher
PTS reflects worse human rights conditions. Therefore, if the United States favors
its allies when they are on the Council with milder reports of human rights abuses,
9j < 0, j = (1,2). If the effects are larger for countries that are stronger allies with
the United States, then 92 < 91 < 0. The estimates will show that the effect of
UNSC membership is increasing with alliance, implying that countries with higher
affinity for the United States receive higher bribes. See the Appendix for a simple
model which shows the conditions under which this can be true. Note that this is
not surprising since the strongest ally only votes with the United States over divided
issues 40% of the time. In light of this relationship, we will, for the sake of simplicity,
use a continuous measure of alliance for our main empirical estimates.

Using a continuous measure of alliance, the effect of an increase in government

strategic value of a country on U.S. reports can be characterized as follows:

USSth = Q(USA”Z(MLCQ X UNSCM) + OKUNSCM + i + 515 + €it- (32)
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The difference in USSD and Amnesty PTS scores in country ¢ in year ¢ is a func-
tion of: the interaction term between alliance with the United States, U.S.Alliance;,
and membership on the UNSC, UNSCj; the main effect of Council membership;

country-fixed effects and year-fixed effects.

To interpret 6 as the causal effect of an increase in strategic value to the United
States, we need to assume that an ally’s entry and exit from the UNSC did not
affect the difference in PTS scores through any other channel than U.S. strategic
value. The main concern is the possibility that allies actually behave better when
they enter the Council. To address this concern, we will also examine the effect of
an ally’s entry onto the UNSC on Amnesty’s PTS scores. If we find there to be
no effect on Amnesty, we will be more willing to believe that the effect on USSD
scores is driven by changes in U.S. strategic value rather than changes in actual
human rights practices as long as we assume that the USSD does not have better
information about improvements in allied countries human rights practices when
they enter the Council. We also repeat the same estimation for the period after the
Cold War under the assumption that there has been a decrease in the United States
for allies. If we find that the effect decreases when the Cold War ends, then we will
have more confidence that our strategy is indeed capturing changes in strategic value
to the United States. Recall that using the post-Cold War period as a comparison
leads to the difficulties that we described earlier in Sections 2 and 3, and should

therefore only be interpreted as illustrative supporting evidence.

The second relationship we estimate is the reduced form effect of an increase in a
country’s strategic value to the United States on news coverage of its human rights
abuses in U.S. newspapers. We repeat equation (3.2) using the natural logarithm
of news stories as the dependent variable. We use the logarithm of the number
of articles to reduce the weight placed on a few high profile countries which are
frequently written about for reasons that presumably have little to do with changes
in actual human rights situations in their countries.?® If there are zero articles for
a country in a given year, we take the natural logarithm of 0.1. Therefore, country-
year observations with zero articles are not dropped from the sample. The estimates
are very similar if they are dropped from the sample. See Section 5.3 on robustness

for a more detailed discussion.

39 For example, since 2000, human rights are mentioned in most of the news articles on China
even if the main focus of the article is about an unrelated topic. The number of articles on Chinese
human rights is just as likely to be correlated with the occurrence of the Olympic Games as with
changes in strategic value to the United States or actual changes in the conditions for human rights.



48 Chapter 3. Watchdog or Lapdog?

We will conduct several robustness checks on our strategy. First, we can check
that we are capturing the effect of UNSC membership of allies with a placebo test.
We estimate the effect of the two years prior to being on the Council and its in-
teraction with alliance on USSD PTS and news coverage. If our main estimates
capture Council membership, these alternative estimates should not produce the
same results.

For causal interpretation, we must assume that an ally’s entry onto and exit
from the UNSC do not affect news coverage of its human rights abuses through any
channel other than strategic objectives. One potential concern is if readers are more
interested in allies, and this interest increases when they are on the Council, then the
estimated effects could be confounded by reader preferences.*’ This seems unlikely
ex-ante since knowledge surveys show that only 15% of the Americans can name
the Secretary General and that less than 16% of the Americans can name an agency
within the UN (Alger, 2005: p. 59). Moreover, the most plausible reader preference
is arguably to expect the media to monitor the bad behavior of U.S. allies when
they enter the UNSC. This would be a bias against our estimates of the effect of
bad behavior on under-reporting. For our result to be consumer driven, consumers
would need to desire fewer stories of bad behavior, or fewer news stories overall when
allies enter the Council. While we will not be able to conclusively rule out these
possibilities, we will address the possibility that consumer preferences are driving
our results by estimating the effect of government distortion for each newspaper
separately and examining whether the extent of distortion correlates with measures
of readers’ preferences. See the section on robustness for details.

Our main empirical strategy estimates the reduced form effect of an increase in
strategic value to the U.S. government on news coverage. To investigate the extent
to which government influence is obtained through direct manipulation of the in-
centives of journalists and editorial boards or indirectly by manipulating the supply
of primary information, we will estimate the effect of the triple interaction term of
alliance, UNSC membership, and a measure for the cost of obtaining independent
information, U.S.Alliance x UNSC x IndependentIn foCost. For example, if news-
papers relied on several sources for information, one of which is the U.S. government,
then newspapers’ inference of the truth will vary with government reports. If news
outlets are cost minimizing, it follows that the effect of strategic objectives on news

coverage will be larger when it is more costly for news outlets to obtain information

40 See studies by Mullainathan and Shleifer (2005) and Gentzkow and Shapiro (2006) for examples
of how consumer preferences can drive news coverage.
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from non-government sources. We will use two different measures to proxy cost:
access to stories from independent foreign domestic press (e.g. Freedom House mea-
sure for media freedom) and the travel cost for a journalist from a U.S. newspaper
to report personally (e.g. distance between national capitals and the nearest for-
eign office bureau of a U.S. newspaper). If information asymmetries facilitate the
government influencing news coverage, the coefficient on this triple interaction term

could be positive and significant.

5 Results

5.1 The Effect of U.S. Strategic Objectives on State Depart-

ment Bias

Table 3 column (1) shows the estimates from the flexible equation (3.1) for the Cold
War. The estimates show that the effect of UNSC membership in reducing negative
reports from the USSD is increasing with alliance, although the difference between
the two interaction effects is not statistically different. Column (2) shows that after
the Cold War, this relationship breaks down as UNSC membership has no negative
effects for higher levels of alliance.

Table 4 shows the estimated effects of using a continuous measure of alliance. It
shows the effects of an increase in a country’s strategic value to the United States
on USSD PTS from equation (3.2). Panel A shows the estimates for the Cold War
era. To illustrate the main effect of alliance, we estimate the effects controlling
for the U.S. alliance main effect instead of country-fixed effects as in the main
specification. The estimate for U.S. alliance in Column (1) shows that alliance
is negatively correlated with reports on human rights by the United States. The
estimate is only significant at the 15% level. In contrast, the estimate in Column
(3) shows that alliance is uncorrelated with Amnesty reports.

Column (2) shows the baseline country-fixed effects specification. The estimated
interaction effect means that conditional on a given level of alliance, UNSC mem-
bership decreases USSD reports of its human rights abuses by approximately three
index points. The estimate is statistically significant at the 10% level. The effect
of Council membership for a country that always votes with the United States in
the UNGA is the sum of the estimated interaction effect and the main effect of
UNSC membership. The joint statistic in Column (3) is 2.77 and it is statistically
significant at the 10% level. For the median ally that votes with the United States
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7% of the time, this means that Council membership will decrease USSD reports of
human rights abuses by the sum of the main UNSC effect and the product of the
interaction effect with the median level of alliance, which is 0.04 index points.

Column (4) shows that the effect on Amnesty reports of human rights abuses
has the opposite sign, is much smaller in magnitude and statistically insignificant.

Columns (5)-(6) more explicitly compare the effect on USSD versus Amnesty
PTS scores by first controlling for Amnesty scores on the right-hand side or alterna-
tively using the difference in USSD and Amnesty scores as the dependent variable.
The estimates show that Council membership of U.S. allies has significantly different
effects on reports from these two agencies.

Since the empirical strategy is based on UNSC membership, we next restrict our
sample to the 46 countries that were ever on the UNSC. Column (7) shows that
the estimates on this restricted sample are similar in magnitude and statistically
significant at the 10% level. To see if our results are driven by outliers, we plot
the residuals from the regression in Column (7). Figure 45A shows that Zaire is an
outlier in the eastern region of the plot. However, the dense cloud of observations
along the regression line shows that even with the omission of Zaire, our estimates
will be robust. Indeed, the estimate in Column (8) from using a sample of countries
that were on the UNSC at least once and where Zaire is omitted are similar in
magnitude and statistically significant at the 10% level.

Panel B shows the analogous estimates on the post-Cold War sample; there has
been a decrease in the strategic value for the United States of allies. Comparing
Columns (1) and (2) with (3) and (4) shows that Council membership for allies has
no effect on Amnesty and U.S. reports after the Cold War. The estimates for the
interaction effects on USSD PTS in Columns (2) and (7)-(8) are much smaller in
magnitude than the Cold War estimates, have the opposite sign and are statistically
insignificant.

In addition to the main results, there are several important pieces of evidence
in Table 4 that support the argument that the effect of UNSC membership for U.S.
allies comes through changes in U.S. strategic value. First, note that Columns (2)
and (4) in Panel A demonstrate that the membership of allies affects USSD reports
but not Amnesty reports. Second, we see that being allied to the United States
in terms of UNGA voting is positively correlated with the USSD under-reporting
human rights (Panel A Column 1), but has no effect on Amnesty’s reports (Panel
A Column 3). Finally, a comparison of the estimates in Panels A and B shows

that these main effects of U.S. alliance decrease in magnitude after the Cold War,
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when there has arguably been a decrease in the strategic value of allies. These
results provide very suggestive evidence for our claim that our strategy is capturing

changes in U.S. strategic value.

5.2 The Effect of U.S. Strategic Objectives on News Cover-

age

Table 3 column (3) shows the estimated effects for varying levels of alliance from
flexible estimating equation (3.1). As with the effects on PTS scores, the estimates
show that during the Cold War, the effect of UNSC membership in reducing news
coverage on human rights violations is increasing with the level of alliance. Column
(4) shows that after the Cold War, there is no effect for any level of alliance.

Table 5 shows the estimated effects of Council membership for U.S. allies on
U.S. newspaper coverage of human rights abuses from using a continuous measure
of alliance. We first show the estimates with U.S. alliance main effects and then with
country-fixed effects. Panels A and B show the estimates for the Cold War and the
post Cold War period. Panel A Column (1) shows that Council membership and
alliance with the U.S. are correlated with more coverage on human rights abuses in
U.S. newspapers. The estimate is significant at the 10% level. Column (2) presents
the baseline estimates controlling for country- fixed effects. Like the estimate in
Column (1), the estimate for the main effect of UNSC membership shows that,
on average, newspapers write more articles of abuse of Council members. The
estimate for the interaction effect shows that Council membership for a country of a
given alliance level reduces news coverage of human rights abuses. The estimate is
statistically significant at the 10% level. The joint statistic sums the estimated main
effect of UNSC membership and the interaction effect and shows that for a country
that votes with the United States 100% of the time, UNSC membership will reduce
the news coverage of human rights abuses by 8.2 log points. The joint estimate is
significant at the 10% level. For the median ally, UNSC membership will reduce
coverage by 0.13 log points (-8.988x0.07+0.755).

Column (3) controls for Amnesty reports as an explanatory variable and it shows
that the magnitude of the estimate is virtually unchanged and the estimate is statis-
tically significant at the 1% level. Interestingly, Amnesty PTS is uncorrelated with
news coverage.

Column (4) shows that the estimated effect is unchanged when the sample is

restricted to countries that were ever on the Council. Figure 5B plots the residuals
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of this regression. It shows that, as before, Zaire is an outlier. Column (5) shows
the estimate on the sample restricted to countries that were ever in the UNSC and
where Zaire is excluded. The estimated effect is larger in magnitude and statistically
significant at the 1% level.

Panel B presents the estimates for the post-Cold War period. The estimates of
the interaction of UNSC and alliance in columns (2)-(5) are smaller in magnitude
relative to the Cold War estimates and are not statistically significant. In column
(1), the main effect of alliance with the United States is strikingly different. During
the Cold War, the correlation was approximately 4.6 and statistically significant at
the 10% level. Afterwards, it was reduced to approximately zero and is statistically
insignificant. This is very suggestive of our strategy capturing the effects of U.S.
objectives.

As with the first-stage estimates, there are several pieces of evidence here that
support our claim that the interaction effects capture the effect of an increase in
strategic value to the United States. The positive sign of the U.S. alliance main
effect in Panel A means that, on average, allies receive more coverage on human
rights abuses in newspapers. Similarly, the positive coefficient for UNSC members
means that, on average, UNSC members receive more news coverage of human
rights abuses. These estimates are consistent with the belief that readers may be
more interested in news of human rights abuses of U.S. allies or Council members.
However, the interaction of alliance and Council membership, the main source of
variation of interest for this study, is negative. This means that despite the fact
that readers may be more interested in the news of human rights practices of allies
and Council membership, the news coverage of allies decreases when they enter the
Council. This is very compelling evidence of our strategy capturing the effect of
a change in strategic value to the U.S. government and not a change in consumer
preferences. We will discuss the implications of these estimates in more detail later

in Section 5.4.

5.3 Robustness

One concern in interpreting the main estimates is that we are capturing spurious
country-specific trends. It seems unlikely that such trends are specific to levels
of alliance and UNSC membership. To be cautious, we address this possibility by
controlling for country-specific time trends. For each country, this will control for any

change over time that is roughly linear. For brevity, we only present estimates for the
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Cold War years in Table 6. Panel A shows the effects on USSD PTS scores. Column
(1) shows the baseline estimate without controlling for country-specific time trends.
Column (2) adds this control. Columns (3) and (4) show the estimates controlling
for country-specific time trends for the restricted sample of countries that were ever
on the UNSC, and countries that were ever on the UNSC excluding Zaire. The
estimates are very similar in magnitude to the baseline estimate in Column (1) but
not significant at conventional levels.

Panel B shows the estimated effects for newspaper coverage of human rights
stories. Column (1) shows the baseline estimate for the full sample. Column (2)
shows the estimate controlling for country-specific linear time trends. Columns (3)
and (4) restricts the sample to countries ever on the UNSC and omit Zaire. The
estimates in Columns (3) and (4) are statistically significant at the 10% level. They
are similar in magnitude to the baseline estimate.

Next, we check that our estimates are robust to restricting the sample to years
when the Reagan Administration was in power (1980-88). Since Cold War tensions
increased and the apparatus for influencing the public opinion such as the OPD was
strengthened during this administration, we should find that the main results are
robust to the exclusion of the Carter years. Columns (5)-(7) of Table 6 show this
to indeed be the case. The estimates are essentially unchanged when we restrict the
sample although they are less exactly estimated.

Finally, we check that the benefits of Council membership do not occur before
a country enters the Council. We estimate the effect in the two years leading up
to a country’s entry onto the Council and its interaction effect with U.S. alliance in
an equation similar to the main estimating equation (3.2). Finding that the benefit
of Council membership for allies exists before the two-year term is over would cast
some doubt on the validity of our empirical strategy. Table 7 shows this not to be
the case. The estimated interaction effects are smaller in magnitude, statistically

insignificant and have the opposite sign as the main results.*!

41 In a previous version of the paper, we also examined the timing of the effects by estimating
the interaction effect of alliance and Council membership for each of two years before, during and
after Council membership, on the difference between USSD and Amnesty PTS scores. However,
we were not able to exactly estimate a similar relationship for news coverage, most likely because
of the many observations for which no stories were published. In this version of the paper, we
have replaced these yearly estimates with a cruder placebo test of examining the effect of the years
prior to Council membership and we present these for both outcomes. For consistency, the yearly
estimates for PTS scores are not included in the paper. See earlier versions of the paper for the
results.

We also check whether the linear specification is robust to censoring since many countries have
no articles written in U.S. newspapers on their human rights abuses. Approximately 40% of the
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5.4 Alternative Explanations

This section investigates whether the effects on news coverage can also be due to
consumer preferences. For brevity, we only discuss and report results for the Cold
War period.

There are two ways in which consumer preferences can drive our results. First,
our identification assumption may be violated if UNSC membership of allies affects
readers’ interests in a country. Assuming that Americans prefer allies or countries
with political power to have good human rights practices, the most likely scenario
would be one where readers expect media outlets to increase the monitoring of bad
behavior of allies when they are on the UNSC. This is consistent with our finding
that the level of alliance with the United States and UNSC membership is each
positively correlated with news coverage on human rights abuses (see Table 5 Panel
A). However, this scenario will bias against our finding that an ally’s entry onto the
UNSC decreases the news coverage of bad behavior. To bias our results upwards,
preferences would have to be such that consumers dislike hearing about bad behavior
of UNSC members and the strength of this preference is increasing in alliance. This
runs contrary to the correlations between the main effects of U.S. alliance, UNSC
membership and news coverage shown in Table 5.12

Consumer preferences can also explain the main results if readers derive utility
from hearing the government’s version of events. For example, it may be important
to know that the President thinks that a certain country is “evil” even if one dis-
agrees with the view. Note that this is not an issue of the internal validity of our
estimates. But it is important for considering the welfare impacts of news distor-
tions. The welfare reduction will be smaller if readers value hearing whatever the
government says. We indirectly explore this possibility by examining whether the
extent of government distortion across papers correlates with the characteristics of

the readers of each paper. We use two proxies of readership attitudes: a ranking

Cold War sample are observations where the value for the number of stories on human rights abuse
in newspapers is zero. The OLS estimates on this censored distribution will be biased if the effects
are mostly due to the number of news stories being increased from zero to one. To investigate this,
we repeat the main estimation on a sample restricted to observations that had at least one story
on human rights abuses in U.S. newspapers in a given year. The estimated effects are similar in
magnitude between the full and restricted samples. This suggests that increasing the number of
news stories from zero to more than zero is not the main margin for the main results. Similarly,
the results are statistically similar when we use an alternative Tobit specification to address the
potential censoring problem (see Appendix Table A2).

42 Tdeally, we would like to have a measure of true human rights behavior or a measure that does
not depend on information from the U.S. government. To the best of our knowledge, there is no
such measure for the time horizon and geographic scope needed by this study.
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according to the 2008 Mondo Conservativeness Rating and a ranking according to
the measure of media slant taken from Gentzkow and Shapiro (2006). Together with
the estimated effects for each paper shown in Table 8 Columns (2)-(7), these provide
two stylized facts that are inconsistent with the consumer driven hypothesis. Table
8 Column (1) shows the estimate for the sum from the main results. Columns (2)-
(7) show the estimated effects on The Washington Post, NYT, WSJ, The Chicago
Tribune, The L.A. Times and the CSM. The estimated effects for the first three
newspapers are large in magnitude and statistically significant at the 1% level. The
estimated effects for The Chicago Tribune, The L.A. Times and the CSM have the
same signs as the first group of papers. But they are much smaller in magnitude
and statistically insignificant. Next, we use bivariate regressions to estimate the
correlations between the estimated effects for each paper and conservativeness rank-
ings. The residuals and regression lines are plotted in Figures 6A and 6B. Figure 6A
shows that there is no relationship between distortions and a ranking based on the
Mondo Conservativeness Rating. Figure 6B shows that the estimated effects are also
uncorrelated with Gentzkow and Shapiro’s (2006) measure of media slant. These
correlations should be interpreted with much caution as stylized facts since there
are only six newspapers in the sample and both measures of readership preferences
are based on data many years after the main period of our study. These stylized
facts are inconsistent with consumer preferences not being a key driving force for
our main results.

Out of interest, we also collected data on the number of news stories about human
rights abuses published in newswires and two United Kingdom newspapers, The
Guardian and The Observer, which are the only two non-U.S. English newspapers
that are consistently available in the ProQuest Historical Database. Column (8)
shows the estimates for newswire articles on human rights reports. It shows that
the estimated distortion is large but only statistically significant at the 15% level.
Column (9) shows that the interaction between alliance and Council membership has
no effect on coverage in U.K. newspapers. This is consistent both with the fact that
U.K. newspapers have less to gain from currying the favor of the U.S. government
as well as the fact that U.K. readers could have very different preferences from their
American counterparts.

We also investigate whether the main results differ for the two presidential ad-
ministrations for the period of our study: Carter (1976-80) and Reagan (1980-88).
Since the three distorted newspapers are typically left-leaning, it may be suspected

that they are more likely to go along with the distortions of the relatively left-leaning
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Carter administration. Similarly, it may be suspected that the effects were smaller
during that administration because Cold War tensions were lower than during the
Reagan Administration. This is supported by the estimate in Table 7 Column (10).

It shows that the effect of distortions was smaller during the Carter administration.

5.5 Additional Results

The historical discussion of Public Diplomacy in Section 2.3 showed that the govern-
ment could influence news coverage through direct manipulation of the incentives
of journalists or through indirect manipulation of the supply of information to jour-
nalists. The latter is especially relevant for news on remote and often physically
dangerous locations for which it is costly for the newspaper to obtain independent
information. In this section, we investigate the extent to which the main effects
are a result of the government’s manipulation of information (i.e. that information
asymmetries between newspapers and the USSD contribute to the main results)
with an indirect test. We examine whether the effect of government distortion is
larger when the cost for obtaining independent information is higher for the news
organization. We have two measures to proxy cost. Table 8 column (11) shows that
there is no interaction effect of domestic media freedom on human rights news cov-
erage. Column (12) shows that there is no interaction effect between the distance to
the nearest foreign bureau office on human rights news reports. In both cases, the
estimates are close to zero in magnitude and statistically insignificant. These results
are suggestive of information asymmetries not being likely to play an important role
and are consistent with the hypothesis that the main results most likely reflect direct

manipulation by the government.

5.6 Quantifying the Average Effect

We quantify the effects in two ways. First, we make the extreme assumption that
the only way for the government of influencing the media was through the Country
Reports and estimate a 2SLS estimate of the effects of under-reporting human rights
violations in these reports on news coverage of human rights. Since this exclusion
restriction is unlikely to be satisfied in practice, the 2SLS estimates should only be
interpreted as an illustration of the upper-bound effects of biased Country Reports
on News coverage.

The second-stage equation can be characterized as follows.
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LnHRNewsit = BUSSDM + O[UNSCM + v, + 615 + &4t (33)

The natural logarithm of the number of news stories on human rights abuse for
country ¢ in year t is a function of: USSD PTS scores, USSD;;; a dummy variable
indicating Council membership, UN SC};; country-fixed effects, v,; and year-fixed
effects, d,. Higher PTS reflects worse human rights conditions. If government bias

reduces news coverage, then § > 0.

Table 9 shows the OLS and 2SLS estimates for the sum of human rights coverage
across all six U.S. newspapers in our sample. The 2SLS estimates in Columns (3)
and (4) show that USSD under-reporting a country by one index point worse is
associated with a reduction in coverage of approximately three log points. They are
statistically significant at the 10% level. The fact that the 2SLS estimates are larger
than the OLS estimates is consistent with the belief that the government has other
ways of influencing the media beyond the reports and the likely possibility that the

difference in PTS scores measures government bias with error.

Second, we calculate the average value of a seat on the UNSC during the Cold
War conditional on a given level of alliance with the United States. For this exercise,
we choose four of the United States’ strongest allies during the Cold War: Brazil,
Zaire, Honduras and Chile. Table 10 Column (2) shows that these countries voted
with the United States on 12%, 20%, 20% and 27% of divided votes in the UNGA
during the Cold War. Column (3) lists the average annual number of news articles
on human rights abuses for these countries during the Cold War. In Column (4),
we calculate the average effect of being on the UNSC on the difference in USSD and
Amnesty PTS scores. This is the product of the measure of alliance in Column (2)
and the estimated coefficient for the interaction term of UNSC membership and U.S.
alliance plus the baseline estimate of the coefficient for the dummy variable of being
on the UNSC. These calculations show that during the Cold War, UNSC membership
reduced USSD reports of human rights abuses relative to Amnesty by 0.11 index
points for Brazil, 0.35 index points for Zaire, 0.36 index points for Honduras and 0.55
index points for Chile. In Column (5) of Table 10, we similarly calculate the effect
on news coverage of abuses in U.S. newspapers. We use the estimated coefficients
from Table 5 Panel A Column (2). The calculation shows that a seat on the UNSC
decreased news coverage of human rights abuse for Brazil by approximately 27%,

for Zaire by approximately 64%, for Honduras by approximately 65% and for Chile
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by approximately 80%.%3

Note that in addition to the caveats described above, because we have no theo-
retical prediction of the functional form of the relationship between our measure of
alliance and strategic value, the calculations presented here should be interpreted

with much caution for illustrative purposes only.

6 Interpretation

The main results of this study show that an increase in strategic value to the United
States improves reports of human rights practices from government agencies as mea-
sured by the State Department’s Country Reports and reduces the amount of cov-
erage of abuse in independently owned national newspapers. The empirical strategy
attempts to overcome the difficulty of omitted variable bias, in particular the pos-
sibility that the effects on news coverage are driven by consumer attitudes rather
than strategic objectives. The stylized fact that the extent of government influence
across papers is not correlated with readership preferences is additional evidence
suggesting that our main results are not driven by consumer preferences. Further-
more, the historical documents of the known cases of government manipulation of
the news in Section 2.3 together with the empirical finding that the extent of dis-
tortion does not vary with newspapers’ costs for obtaining independent information
provides suggestive qualitative and quantitative evidence that direct manipulation
of the incentives of journalists and editorial boards is an important force behind the
main results.

Interestingly, we find that the extent of distortion across papers varies with their
quality, as measured by average daily circulation ranking and the ranking of the

number of Pulitzer Prizes for international news reporting. The residuals and re-

43 In addition, we benchmark our results against a human rights incident for which there was
plausibly no scope for government manipulation. We use the Chinese government crackdown on
protesting students and workers during the Tiananmen Square Incident on June 4, 1989. This event
and the month-long protest leading up to it were widely covered in mass media at the time. As the
death of Premier Hu Yaobang, which instigated the protests, coincided with the seminal state visit
from Soviet President Mikhail Gorbachev and the international press corps that accompanied his
visit, it is reasonable to assume that the U.S. government could not distort coverage. This allows
us to use the actual number of articles on human rights abuse in China in the month following the
incident as a benchmark for an undistorted coverage of a known human rights violations event. For
this example, we only use the NYT. In the 30 days after June 4, the NYT wrote eleven stories, ten
more than the monthly average from the preceding year. Had the Tiananmen Square incident been
completely ignored by the NYT, it would have written 91% fewer articles. Our most conservative
reduced form estimates from Table 4 suggests that for the median country, U.S. strategic objectives
reduced coverage by approximately 42% during the Cold War.
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gression lines from the bivariate correlations between the estimated distortion for
each newspaper from Table 7 and the two quality rankings are plotted in Figures 6C
and 6D. They show that the extent of distortion is increasing with circulation and
increasing with the number of Pulitzer Prizes. Note that this interpretation should
be interpreted with much caution since there is significant heterogeneity across news-

papers, and our measures only capture one specific dimension of “quality”.

That said, we provide a speculative discussion on the implications of this corre-
lation in the context of the Besley and Prat (2006) model of media capture which
predicts that the highest quality newspapers are most likely to be captured by the
government.** It has the interesting implication that there are probably high fixed
costs to entry to the media market for international news reporting, and that this
market is segmented. The intuition behind this is simple in the Besley and Prat
(2006) context where there exists a competitive market of profit maximizing firms
and where consumers value and can verify accuracy. If there were zero entry costs,
then the marginal news outlet would enter the market to report the truth and earn
positive profits when high reputation firms distort their reports. The firm that re-
ports distorted news will lose profits. Therefore, in equilibrium, news outlets will not
distort reports. It follows that distortions will only occur in this context if there are
high fixed costs to entry. Examples of fixed costs include the formation of networks
necessary for investigative journalism or reputation. For example, readers may have
a positive prior about the government’s credibility and are therefore unlikely to
believe a news story that goes against official government reports unless it comes
from a news outlet that has a long standing reputation for good journalism. Such
a reputation takes time to acquire. The potentially ambivalent effects of reputation

constitute an interesting avenue for future studies.*’

44 In their model, media outlets, as competitive profit maximizing firms, will agree to be distorted
if the profits from going along with the distortions are higher than the profits from reporting the
truth. Thus, the probability of capture will increase with the profits from going along with the
government (e.g. value of exclusive access) and decrease with the costs (e.g. reputation loss).
Furthermore, they show that if investments towards the quality (e.g. the ability to reveal the truth)
of news reporting are endogenous, then firms will vertically differentiate in quality in equilibrium.
In this case, the government will only attempt to capture the firms whose qualities are sufficiently
high to reveal the truth. Under this framework, our results indicate that net, the benefits of
going along with the government dominate the perceived costs of reputation losses. Moreover, our
findings are consistent with the prediction that the probability of capture is positively correlated
with quality.

4% On the one hand, newspapers will want to invest in their quality by reporting the truth. On
the other hand, if there is a fixed cost of obtaining quality, quality will segment the market between
firms with and without it and will consequently make it easier for the government to capture the
relevant news outlets.
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For policy makers, potential segmentation of the market would imply that count-
ing the number of media firms in a market without taking segmentation into account
could grossly overstate the number of relevant firms. In our context, this means that
the government perceived that the majority of the readers it wished to influence ob-
tained information from these three newspapers and that information from other
sources was not good substitutes. Hence, instead of having to influence thousands
of media outlets, it only had to influence a few.

There are several caveats to interpreting the results. First, our focus on human
rights has both advantages and limitations. On the one hand, it provides us with
a well-defined concept that is relatively easy to measure in terms of government
attitude and news coverage. On the other hand, under-reporting human rights
abuse is just one of the many favors that the U.S. government can trade with foreign
countries. Others could include increased U.S. foreign aid, favorable trade tariffs,
increased foreign direct investment, or allocating international events that could raise
the prestige of the governments of foreign countries (e.g. the Olympics). These are
interesting topics for future research.

Second, it is beyond the scope of this paper to make conclusive statements about
the welfare implications of government distortions in our context. On the one hand,
readers may not give a high value to accurate foreign news reports.*® Alternatively,
if the readers gain utility from knowing the government attitude or like hearing
reports that are consistent with the official government agenda during a period
of international political tensions and increased American patriotism, these results
would not lead to a decrease in welfare. On the other hand, there are many reasons to
believe that government distortions reduce welfare. For example, readers’ valuation
of news may increase with the quality of news. The possibility that readers simply
like hearing reports of government attitudes seems low as we find that the extent
of distortion is uncorrelated with reader preferences across newspapers. Moreover,
there may be negative externalities from distorted news reports or readers may not
be time consistent and therefore undervalue their future utility from accurate news

reports. The welfare implication of news distortions is an important topic for future

46 Similarly, American readers may not value international news. This is difficult to assess. On

the one hand, advertising revenues suggest that reporting foreign news does not directly generate
much profit for newspapers. For the NYT in 2008, they were less than 10% of revenues from
domestic news. If these reflect readers’ valuation of accuracy in international news, then the
welfare reduction from these distortions is likely to be small. On the other hand, advertising
revenues may not accurately capture the readers’ utility. For example, respondents to readership
surveys by The Washington Post, The Los Angeles Times and The Baltimore Sun ranked the
international/national news section among the top sections they read (Caroll, 2007).
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studies.

7 Conclusion

This study estimates the effect of strategic objectives of the U.S. government on
news coverage in U.S. newspapers. Our results suggest that even in a developed
country with a large, independently owned and competitive media industry, the
scope for government manipulation of the news can be significant. Note that while
we are not able to conclusively rule out alternative explanations, such as the pos-
sibility that consumer preferences play a role, we provide several pieces of evidence
to suggest that the role is not likely to be very important in our context. Specifi-
cally, we find that the extent of distortion does not vary by readership preferences
across newspapers. Moreover, we find that while UNSC membership and alliance
with the United States both lead to more news coverage of human rights abuses in
themselves, UNSC membership of allies reduces news coverage. This is interesting
since it suggests that consumer preferences are such that readers find the human
rights abuses of Council members and U.S. allies more newsworthy, but that the
government suppresses the coverage of abuses by its allies.

The United States provides a context where nearly all domestic news outlets
are independently owned and where the market for news is very competitive by all
accounts. Therefore, to the extent that the competitiveness of the news market is
the key variables determining the manipulation possibilities by governments, the
results we obtain on government manipulation in the United States can be broadly

interpreted as a lower-bound for the scope for manipulation in other countries.
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Appendix

Simple Model of Vote buying on the UNSC

In this section, we present a simple model which is an application of the probabilistic
voting model of Lindbeck and Weibull (1987). We present an environment where
one country, the U.S., bribes different countries with favors in exchange for those
countries voting in favor of policies endorsed by the U.S.. Countries are identical
with the exception that they have differing levels of affinity for the U.S.. The
purpose of our model is to illustrate the conditions under which countries with a
higher affinity for the U.S. receive higher bribes and are more likely to vote in favor
of the U.S.

More formally, imagine if every country i = {1, ..., N} receives a utility u (0;, z;)
if it votes in favor of the U.S.-endorsed policy and it receives u if it votes against
the U.S.-endorsed policy. #; > 0 measures country ¢’s affinity for the U.S. so that
u (0;, ;) is increasing in 6;. It captures the fact that countries differ in the extent to
which they favor the policies endorsed by the U.S. x; > 0 measures the size of the
bribe paid by the U.S. to country ¢ if the U.S.-endorsed policy is passed successfully.
Therefore, u (0;, ;) is increasing in x;, and we assume that w (-) is continuously
differentiable and concave in z;. Country ¢ votes in favor of the U.S. endorsed policy
if

u (0, i) > u+ €,

where ¢; is a random mean zero error term which is realized after the U.S. announces
x; and which is independent across all 7. Therefore, the probability that country i
votes in favor of the U.S. is equal to Pr{e; < wu(0;,z;) —u}. The error term ¢; is
standard in the probabilistic model of voting and it captures the fact that voters
may sometimes take noisy non-fundamental factors into account when making their
voting decision. For simplicity, we assume ¢; to be uniformly distributed on the
[—1/2,1/2] for all ¢;. Given this assumption, the implied probability that country i

votes in favor of the US policies is equal to
1
2 +u (0, 2:) — u,

where we have implicitly assumed that the parameters of our environment and the

equilibrium choice of x; guarantee that this probability is between 0 and 1.

The U.S. chooses the set of bribes {J:Z}fil so as to maximize the number of votes
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which it receives, taking into account that each bribe costs resources, whether it be
in terms of money, effort, or reputation for the U.S. For simplicity, we let the cost

of each bribe be linear, so that the objective of the U.S. can be written as

N

1
max (§+u(9i,£€i) —u—xi) )

N
{oidiz i1

which yields the following first-order condition:

Condition (3.4) relates the size of the bribe x; to a country’s affinity with the
US 6;. Now imagine if it is the case that

ug (0", 7)) > uy (0, 2;) if 0" > 60 Va,. (3.5)

Condition (3.5) states that the marginal benefit of an additional bribe is rising
in a country’s affinity for the U.S. If this condition is satisfied, it clearly follows that
(3.4) implies that x; is rising in 6; so that countries with a greater affinity for the
U.S. also receive higher bribes. Moreover, since u (-) is rising in 6; and x;, it also
follows that the probability that country i votes in favor of U.S.-endorsed policies is
rising in its affinity for the U.S..

As an aside, note that this conclusion need not hold if (3.4) is violated. If it
were instead the case that u, (0", x;) < u, (¢, x;) if 0" > 6" Va;, then z; would be
declining in 6; so that countries with a lower affinity for the US would also receive
lower bribes. Parametric cases can easily be constructed in such an environment
where the probability that country i votes in favor of U.S. policies is rising in its

affinity for the U.S., although countries with a higher affinity also receive lower
bribes.

Public Diplomacy
Examples of Government Disinformation

In a letter to House Speaker Patrick Buchanan, the Deputy Director for Public Diplo-
macy for Latin American and the Caribbean (SLDP), Jonathan Miller described how
the OPD was carrying out “white propaganda” operations. This included writing

opinion articles under false names and placing them in leading newspapers such as
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the Wall Street Journal (Miller, 1985; Hamilton and Inouye, 1987). Similar opinion
editorials were planted in the New York Times and the Washington Post (Fascell,
1987). Another example occurred on the night of Ronald Reagan’s re-election. Otto
Juan Reich, the director of S/LPD, handed journalists a story about how Soviet
MiGs were arriving in Nicaragua that was later proven to be false (Cohen, 2001).

In general, the OPD flooded the media, academic institutions and other inter-
ested groups with information. For example, in 1982, the OPD booked more than
1,500 speaking engagements with editorial boards, radio, and television interview-
ers, distributed materials to 1,600 college libraries, 520 political science faculties, 122
editorial writers, and 107 religious groups. Extra attention was given to prominent
journalists (Parry and Kornblub, 1987).

Examples of Government Dealings with Journalists

Many uncooperative journalists were accused of being disloyal to the United States
or having secret agendas. For example, in 1985, the OPD spread a story that certain
American reporters had exchanged favorable reports on Nicaragua in exchange for
Sandinistan prostitutes. In a 1985 article in New York Magazine, Reich went further
to say that “it [prostitutes] isn’t only for women” and that the Nicaraguans provided
men for gay journalists.

In some cases, the government removed uncooperative journalists from the coun-
tries they were reporting from. For example, in 1982 U.S. embassy officials boasted
that they had forced the New York Times correspondent, Raymond Bonner, out of
El Salvador because of his unfavorable reporting of that government, which was a
U.S. ally. Uncooperative journalists also became the targets of character assassina-

tion meant to induce skepticism about the information they reported.

Examples of Foreign Governments Protesting U.S. Criticism over Human
Rights Practices

For example, in 1977, Congress insisted that the aid to Uruguay be made in install-
ments contingent on improvements in human rights. Uruguay’s displeasure at this
was voiced when it “spurned” the aid (Onic, 1977). Less than two weeks later, the
Brazilian government turned down the Carter administration’s offer to ask Congress
for a 50 million dollar aid package when the State Department handed a copy of the
Country Report on human rights abuses in Brazil to the latter’s embassy in Wash-

ington D.C. In Brazil, this move was extremely popular with the public and even the
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opposition party (AP, 1977). More recently, in June 2008, U.S. Commerce Secretary,
Carlos Gutierrez, explained that the U.S. must continue its trade embargo on Cuba
because the latter “systematically brutalizes its people”. (Washington Post, 2008).

Qian and Yanagizawa (2009) provide more examples.
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Table 1: The Correlates of U.S. Foreign Aid

Correlation with Ln Total U.S. Aid (1996 USD)

Cold War 1976-88 Post Cold War 1992-2005
() (2)
U.S. Alliance 0.2638% 0.0042
UNSC 0.0688* 0.0118
U.S. Alliance x UNSC 0.0851* -0.0043

* Indicates 5% significance level.
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Table 2: Descriptive Statistics

A. All Years 1976-2005

B. Cold War 1976-88

C. Post Cold War 1991-2005

Variable Obs Mean Std. Err. Obs Mean Std. Err. Obs Mean Std. Err.
USSD PTS 2624 2.891 (0.021) 1010 2.680 (0.031) 1325 3.046 (0.030)
Amnesty PTS 2624 3.029 (0.020) 1010 3.029 (0.030) 1325 3.034 (0.029)
USSD - Amnesty PTS 2624 -0.138 (0.014) 1010 -0.349 (0.024) 1325 0.012 (0.019)
U.S. Alliance 2624 0.091 (0.001) 1010 0.090 (0.002) 1325 0.093 (0.002)
UNSC 2624 0.063 (0.005) 1010 0.066 (0.008) 1325 0.057 (0.006)
HR News 2624 11.284 (0.517) 1010 8.659 (0.674) 1325 13.440 (0.843)
HR W Post 2624 3.501 (0.182) 1010 2.104 (0.172) 1325 4.842 (0.325)
HR NYT 2624 2.798 (0.129) 1010 2.564 (0.190) 1325 2.884 (0.194)
HR WSIJ 2624 0.802 (0.053) 1010 0.250 (0.026) 1325 1.312 (0.100)
HR C. Tribune (1976-1986) 820 0.776 (0.095) 820 0.776 (0.095)

HR L.A. Times 2624 3.639 (0.173) 1010 2.328 (0.194) 1325 4.402 (0.284)
HR CMS (1976-1996) 1773 0.447 (0.168) 1000 0.792 (0.07)

HR U.K. (1976-2003) 2441 0.629 (0.037) 1010 0.441 (0.04) 1142 0.799 (0.07)

HR Newswires 2544 11.109 (0.555) 1010 5.974 (0.616) 1325 14.768 (0.916)
Distance to NYT 2624 1463.8 (21.895) 1010 1443.2 (33.680) 1325 1479.3 (32.164)
No Media Freedom 2624 0.393 (0.010) 1010 0.404 (0.015) 1325 0.383 (0.013)
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Table 3: The Effect of U.S. Alliance and UNSC membership, Three U.S. Alliance Levels

Dependent Variables

USSD PTS L.n HR News Stories
(1) (2) (3) (4)
Cold War Post Cold War Cold War Post Cold War

Medium U.S. Alliance x UNSC -0.213 0.213 -0.596 -0.329

(0.197) (0.173) (0.326) (0.263)
Strongest U.S. Alliance x UNSC -0.291 0.248 -1.016 -0.193

(0.170) (0.165) (0.548) (0.274)
UNSC 0.207 -0.226 0.620 0.349

(0.121) (0.142) (0.262) (0.194)
Observations 1010 1325 1010 1325
R-squared 0.665 0.753 0.734 0.767

All regression control for country and year fixed effects. Standard errors are clustered at the country level.
Notes: Alliance is divided into three equal frequency groups, where the average level of alliance for each group is 0.03, 0.07 and 0.17.
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Table 4: The Effect of U.S. Alliance and UNSC membership, Human Rights Reporting

Dependent Variables
o (2) (3) ) (©) (6) (M (8)
USSD-
USSD USSD Amnesty Amnesty USSD Amnesty USSD USSD
All, EverSC,
All Baseline All All All All EverSC Omit Zaire
A. Cold War 1976-1988
U.S. Alliance x UNSC -2.849 -3.022 2.622 1.212 -3.560 -4.234 -3.013 -4.475
(4.249) (1.649) (3.303) (2.867) (1.346) (2.278) (1.639) (2.684)
UNSC 0.0936 0.252 -0.306 -0.119 0.306 0.372 0.257 0.345
(0.312) (0.148) (0.262) (0.237) (0.118) (0.186) (0.148) (0.188)
U.S. Alliance -1.864 0.500
(1.177) (1.214)
Amnesty PTS 0.444
(0.343)
Country FE N Y N Y Y Y Y Y
Observations 1010 1010 1010 1010 1010 1010 607 595
R-squared 0.050 0.664 0.007 0.622 0.736 0.363 0.643 0.643
Joint -2.756 -2.769 2.317 1.093 -3.255 -3.862 -2.755 -4.130
p-value 0.490 0.0742 0.454 0.682 0.0109 0.0715 0.0759 0.107
B. Post Cold War 1992-2005
U.S. Alliance x UNSC -1.478 1.246 -1.427 0.401 1.099 0.845 1.319 1.344
(2.768) (1.086) (2.662) (1.140) 0.971) (1.168) (1.142) (1.141)
UNSC 0.0852 -0.173 0.141 -0.0868 -0.141 -0.0861 -0.183 -0.185
(0.287) (0.122) 0.277) (0.144) (0.121) (0.166) (0.126) (0.126)
U.S. Alliance -0.475 -0.831
(1.377) (1.298)
Amnesty PTS 0.367
(0.343)
Country FE N Y N Y Y Y Y Y
Observations 1325 1325 1325 1325 1325 1325 737 723
R-squared 0.009 0.753 0.012 0.668 0.797 0.181 0.719 0.705
Joint -1.393 1.073 -1.286 0314 0.958 0.759 1.135 1.158
p-value 0.584 0.278 0.600 0.761 0.273 0.463 0.278 0.268

All regressions control for year fixed effects. Standard errors

are clustered at the country level.
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Table 5: The Effect of U.S. Alliance and UNSC membership, News Coverage of Human Rights Abuses

Dependent Variable: Ln HR News

(9] (2) (3) ) (5)
All All Baseline All, Baseline Ever SC Ever SC, Omit Zaire
A. Cold War 1976-1988

U.S. Alliance x UNSC -7.871 -8.988 -9.340 -9.104 -14.78

(8.802) (4.873) (4.328) (4.460) (5.798)
UNSC 0.916 0.755 0.789 0.785 1.125

(0.722) (0.351) (0.315) (0.325) (0.367)
U.S. Alliance 4.591

(2.693)
Amnesty PTS 0.290

(0.0790)
Country FE N Y Y Y Y
Observations 1010 1010 1010 607 595
R-squared 0.032 0.734 0.740 0.766 0.768
Joint -6.955 -8.234 -8.550 -8.318 -13.66
p-value 0.395 0.0737 0.0371 0.0508 0.0153
B. Post Cold War 1992-2005

U.S. Alliance x UNSC 5.081 -0.197 -0.265 -0.503 -0.421

(3.376) (2.109) (2.035) (2.074) (2.069)
UNSC 0.186 0.177 0.192 0212 0.203

(0.422) (0.213) (0.207) (0.218) (0.219)
U.S. Alliance -0.629

(2.694)
Amnesty PTS 0.170

(0.0617)

Country FE N Y Y Y Y
Observations 1325 1325 1325 737 723
R-squared 0.027 0.767 0.769 0.753 0.754
Joint 5.267 -0.0193 -0.0726 -0.291 -0.218
p-value 0.0876 0.992 0.969 0.878 0.908

All regressions control for year fixed effects. Standard errors are clustered at the country level.
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Table 6: Robustness Tests

Dependent Variables

Cold War 1976-1988 Restricted (Reagan) Cold War 1980-88
(1) (2) (3) 4 (3) (6) (7)
EverSC, Omit
All All EverSC Zaire All EverSC EverSC, Omit Zaire
A.USSD PTS

U.S. Alliance x UNSC -3.022 -2.551 -2.554 -3.675 -2.820 -3.013 -3.360

(1.649) (1.671) (1.688) (2.939) (1.611) (1.639) (3.000)
UNSC 0.252 0.235 0.236 0.303 0.283 0.257 0.323

(0.148) (0.170) (0.174) (0.226) (0.161) (0.148) (0.216)
Country Time Trends N Y Y Y N N N
Observations 1010 1010 607 595 776 607 456
R-squared 0.664 0.762 0.733 0.733 0.736 0.643 0.700
Joint -2.769 -2.316 -2.318 -3.372 -2.537 -2.755 -3.037
p-value 0.0742 0.133 0.139 0.223 0.0913 0.0759 0.285

B. Ln HR News

U.S. Alliance x UNSC -8.988 -6.900 -7.1538 -11.35 -8.570 -8.968 -17.18

(4.873) (4.264) (3.934) (6.713) (5.599) (5.190) (4.583)
UNSC 0.755 0.664 0.696 0.946 0.693 0.727 1.206

(0.351)  (0.350)  (0.329) (0.462) (0.395)  (0.364) (0.315)
Country Time Trends N Y Y Y N N N
Observations 1010 1010 607 595 776 465 456
R-squared 0.734 0.784 0.803 0.804 0.780 0.804 0.807
Joint -8.234 -6.236 -6.462 -10.40 -7.877 -8.242 -15.97
p-value 0.0737 0.118 0.0813 0.103 0.136 0.0957 0.00048

All regressions control for country and year fixed effects. Standard errors are clustered at the country level.
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Table 7: Placebo

Dependent Variables

LUSSD PTS Ln HR News
(1) (2) (3) (3) (4) (6)
Ever UNSC, Ever UNSC,
All Ever UNSC Omit Zaire All Ever UNSC Omit Zaire
U.S. Alliance x Pre UNSC 1.756 1.923 2.855 1.026 1.470 -1.551
(1.993) (1.953) (2.804) (3.469) (3.572) (3.326)
Pre UNSC -0.146 -0.168 -0.221 -0.146 -0.187 -0.0159
(0.166) (0.167) (0.201) (0.292) (0.299) (0.280)
Observations 1010 607 595 1010 607 595
R-squared 0.664 0.643 0.643 0.733 0.764 0.766
Joint 1.610 1.755 2.634 (0.880 1.283 -1.567
p-value 0.390 .340 0.321 0.786 0.701 0.616

All regressions control for country and vear fixed effects. Standard errors are clustered at the country level. The coefficient of the
interaction term of a dummy variable for the two years prior to UNSC x U.S. Alliance, controlling for UNSC dummy variable, U.S.
Alliance, country and year fixed effects.



Table 8: The Effect on News Coverage — Heterogeneous Effects

Dependent Variables: Ln HR Stories
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(1 (2) (3) (4) (5) (6) (7 (8 ) (10) (11) (12)
All WPost NYT WSI CHI LAT CSM Wires UK. News News NYT
U.S. Alliance x UNSC -9.104 -11.05 -9.467 -8.243 -5.041 -2.555 -5.494 -15.86 0.103 -10.01 -10.95 -15.79

(4.460)  (3.310)  (3.188)  (3.927)  (3410)  (5.521)  (4.118)  (10.50)  (5.159)  (5471)  (8.101)  (6.866)

U.S. Ally x UNSC x Distance

to NYT bureau 0.0038
(0.0032)
U.S. Ally x UNSC x No Media
Freedom 2.655
(9.545)
U.S. Ally x UNSC x Carter 24.99
(18.98)
Obs 607 607 607 607 496 607 597 607 607 607 595 607
R-Sq 0.771 0.646 0.659 0.439 0.557 0.633 0.516 0.679 0.434 0.743 0.654 0.746

80

All regressions control for UNSC dummy, Amnesty PTS, and country and year fixed effects. Standard errors are clustered at the country level. The sample is restricted to
countries that were on the UNSC at least once. All regressions control for a UNSC dummy variable, U.S. Alliance, country and vear fixed effects.
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Table 9: The OLS and 2SLS Estimates of the Effect of U.S. State Department Reports on News Coverage

Dependent Variables: Ln HR News Articles

Cold War Post Cold War
OLS 2SLS OLS 2SLS
(1) (2) (3) (4) (5) (6) (7) (8)
Omit Omit Omit Omit
Variables All NeverSC All NeverSC All NeverSC All NeverSC
USSD 0.431 0.300 2.975 3.022 0.211 0.226 -0.158 -0.382
(0.0829) (0,0984) (1.681) (1.754) (0.0661) (0.0884) (1.773) (1.781)
UNSC 0.117 0.144 0.0038 0.0079 0.173 0.182 0.150 0.142
(0.143) (0.141) (0.251) (0.259) (0.110) (0.113) (0.167) (0.174)
Observations 1010 607 1010 607 1325 737 1325 737
R-squared 0.745 0.770 0.319 0.311 0.770 0.757 0.761 0.729
Average Effect -0.151 -0.105 -1.041 -1.058 -0.0738 -0.0791 0.0552 0.134

p-value

9.96e-07 0.00347

0.0798 0.0903

0.00186 0.0132

0.929 0.831

All regressions control for UNSC dummy, Amnesty PTS, and country and year fixed effects. Standard errors are clustered at the country
level. * Average effect= coefficient for USSD PTS x -0.35.
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(1) (2) 3) 4) (5)
Number of Effect of Being on
U.S. Annual HR UNSC on U.S.
Alliance Stories PTS % Effect of Being on UNSC on
Country during CW during CW Underreporting U.S. HR News Coverage
(2) x -3.022+0.252 (exp[(2) x -8.988+0.755]-1) x 100

Brazil 0.12 11.58 -0.11 -27.48%
Congo, Dem. Rep. 0.20 4.42 -0.34 -63.92%
Honduras 0.20 11.36 -0.36 -65.31%
Chile 0.27 44.75 -0.55 -80.36%
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Figure 1. The fraction of divided votes and the fraction of countries
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Figure 2A. U.S. Alliance during the Cold War.
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Figure 2C. NYT foreign office bureau locations and media freedom.
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Figure 3C. The difference between U.S. State Department and

Amnesty International in Political Terror Score for U.S. allies and

Number of Human Rights Articles, Mean

non-allies.

6 -5 4 -3 -2 -1 0 1 2 3 4 5 6 7

Day to Report Release

USSD Amnesty

Figure 4. The number of news articles about human rights abuses in

the week prior to and following report releases.
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Figure 5B. Plot of residuals from the regression of log HR news
articles on U.S. Alliance x UNSC (sample of countries that were

ever on the Security Council).
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Cold War 1976-1988

Post Cold War 1992-2002

year Country year Country year Country year Country
1977 Benin 1984 Peru 1992 Zimbabwe 1999 Malaysia
1977 Venezuela, RB 1984 Nicaragua 1992 Ecuador 1999 Brazil
1977 India 1985 Thailand 1992 Venezuela, RB 2000 Malaysia
1977 Pakistan 1985 India 1992 India 2000 Bangladesh
1978 Venezuela, RB 1985 Peru 1992 Hungary 2000 Mali
1978 India 1985 Egypt, Arab Rep. 1993 Hungary 2000 Jamaica
1978 Nigeria 1985 Trinidad and Tobago 1993 Brazil 2000 Tunisia
1978 Bolivia 1985 Burkina Faso 1993 Venezuela, RB 2000 Argentina
1979 Bangladesh 1985 Madagascar 1993 Pakistan 2001 Bangladesh
1979 Gabon 1986 Congo, Rep. 1994 Djibouti 2001 Colombia
1979 Bolivia 1986 Ghana 1994 Oman 2001 Tunisia
1979 Zambia 1986 Madagascar 1994 Argentina 2001 Jamaica
1979 Nigeria 1986 Venezuela, RB 1994 Brazil 2002 Bulgaria
1980 Mexico 1986 Thailand 1994 Rwanda 2002 Guinea
1980 Zambia 1986 Trinidad and Tobago 1994 Pakistan 2002 Colombia
1980 Bangladesh 1986 Bulgaria 1994 Nigeria 2002 Cameroon
1980 Philippines 1987 Zambia 1995 Indonesia 2002 Mexico
1980 Tunisia 1987 Ghana 1995 Botswana 2002 Syrian Arab Republic
1981 Niger 1987 Congo, Rep. 1995 Honduras 2003 Guinea
1981 Tunisia 1987 Venezuela, RB 1995 Argentina 2003 Bulgaria
1981 Philippines 1987 Argentina 1995 Oman 2003 Angola
1981 Uganda 1987 Bulgaria 1995 Rwanda 2003 Cameroon
1981 Mexico 1988 Argentina 1995 Nigeria 2003 Chile
1982 Poland 1988 Nepal 1996 Indonesia 2003 Syrian Arab Republic
1982 Togo 1988 Senegal 1996 Egypt, Arab Rep. 2003 Pakistan
1982 Congo, Dem. Rep. 1988 Brazil 1996 Honduras 2003 Mexico
1982 Uganda 1988 Zambia 1996 Chile 2004 Romania
1983 Congo, Dem. Rep. 1988 Yugoslavia, Fed. Rep. 1996 Guinea-Bissau 2004 Angola
1983 Nicaragua 1988 Algeria 1996 Botswana 2004 Brazil
1983 Pakistan 1997 Kenya 2004 Pakistan
1983 Togo 1997 Chile 2004 Philippines
1983 Zimbabwe 1997 Egypt, Arab Rep. 2004 Algeria
1983 Poland 1997 Costa Rica 2004 Chile
1984 Burkina Faso 1998 Brazil 2005 Algeria
1984 India 1998 Kenya 2005 Brazil
1984 Egypt, Arab Rep. 1998 Gambia, The 2005 Romania
1984 Zimbabwe 1999 Gambia, The 2005 Philippines
1984 Pakistan 1999 Argentina

Appendix Table Al.

UN Security Council members 1976-88, 1992-2005.
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Chapter 4

Propaganda and Conflict: Theory
and Evidence from the Rwandan

Genocide

"The radio encouraged people to participate because it said ‘the en-
emy is the Tutsi’. If the radio had not declared things, people would not
have gone into the attacks."

-Genocide perpetrator, interviewed by Straus (2007)

1 Introduction

Among all historical episodes of civil conflict, the 1994 Rwanda Genocide is an
extraordinary event. During a period of only three months, a nation-wide extermi-
nation campaign led by the Rwandan government against the Tutsi ethnic minority
population resulted in at least 500 000 Tutsi civilian deaths and a reduction by
approximately 75% of the country’s Tutsi population (des Forges, 1999).! In addi-
tion to the violence organized by the army and militias, the high intensity killings
were achieved by mass participation by hundreds of thousand ethnic majority Hutu

citizens using their machetes and clubs (des Forges, 1999; Straus, 2004; Verwimp,

* 1 thank Robert H. Bates, Ethan Kaplan, Masayuki Kudamatsu, Rocco Macchiavello, Nancy
Qian, Rohini Pande, Torsten Persson, David Stromberg and, especially, Jakob Svensson for their
comments, participants at Harvard KSG; Stanford SIEPR; LSE; Dartmouth; U Pompeu Fabra;
Warwick; Center for Global Development; EUDN workshop at Oxford; Econometric Society EWM
09, and CIFAR IOG 09. I would also like to thank Giovanni Zambotti at the Center for Geographic
Analysis at Harvard University for ArcGIS assistance. All mistakes are my own.

! There was also a significant amount of moderate Hutus that were killed. For discussions on
the death tolls, see des Forges (1999), Verpoorten (2005), as well as Davenport and Stam’s analysis
at www.genodynamics.com (Available November 5 2009).
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2006). Given the large-scale participation and the human lives lost, understand-
ing the determinants of participation in the genocide is of great importance. The
principal aim of this paper is to estimate the impact of one factor widely believed
(BBC, 2003; Thompson, 2007) to have played a significant role in the genocide:
propaganda spread by the infamous "hate radio" station Radio Télévision Libre des
Mille Collines (RTLM).

In order to understand the determinants of participation in violence, and the
mechanisms through which propaganda can affect participation, the paper first sets
up a simple model of propaganda and participation in ethnic violence. The model
adopts the global games framework (Carlsson and van Damme, 1993; Morris and
Shin, 1998; 2005) and considers a situation where individuals face some uncertainty
about the value of conflict, but may receive a noisy public signal about the value
through the radio. The key insight of the model is that propaganda, defined as
radio broadcasts signalling that the value of conflict is high, will affect participa-
tion through two mechanisms. First, by increasing the expected value of conflict,
independent of how many others that participate. Second, and potentially more
importantly, by changing the expectations individuals hold about whether others
will participate. If there are strategic complements in violence, the second mech-
anism implies that propaganda will function as a coordination device and lead to
large-scale increases in participation if a sufficiently large number of people receives
the propaganda.

The predictions of the model are taken to a unique nation-wide village-level
dataset that combines data from several sources. First, as a proxy for participa-
tion rate, the paper uses data on prosecution rates for violence during the genocide,
provided by Rwanda’s National Service of Gacaca Jurisdictions. Second, it uses
information on locations and technical specifications of Radio RTLM transmitters,
and produces a nation-wide radio coverage map at a 90 meter cell resolution. Using
a digital map of village boundaries, the radio coverage of each village is then calcu-
lated. Additional data on village characteristics is collected from the 1991 Rwanda
Census and the Africover database. The matched dataset contains data on 1105
villages.?

The identification strategy exploits arguably exogenous variation generated by
Rwanda’s highly varying topography consisting of hills and valleys. Using local

within-commune village variation in radio coverage, the variation exploited will be

2 The villages are formally called "administrative sectors". The term village is used for simplicity,
highlighting that the units are relatively small. The median village area is 10.6 square kilometers.
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due to whether there happen to be hills in the line-of-sight between radio transmit-
ters and villages.?

Radio RTLM broadcasts had a substantial effect on violence. The estimates
imply that going from no to full village radio coverage increased civilian violence
by 65 percent and organized violence by 77 percent. Furthermore, the effects are
entirely driven by villages where the Hutu ethnic majority was large relative to
the Tutsi ethnic minority, and they are highly nonlinear in the degree of radio
coverage as there is a sharp increase in violence when the radio coverage is sufficiently
high. These results are consistent with the model under strategic complements,
and suggest that the broadcasts were most effective when people knew that many
other village members were also listening to the same broadcasts. Therefore, the
propaganda appears to have functioned as a coordination device.

Moreover, and consistent with the model, the paper finds evidence that the
ability to access independent information can mitigate the propaganda effects. In
fact, there is no effect of radio coverage in villages in the upper literacy rate tertile,
whereas the effects are large in villages in the lower literacy rate tertile. The results
therefore suggest that the propaganda caused more violence because there was a
lack of alternative information sources that could contest the content broadcasted
by Radio RTLM.

To assess the extent to which the propaganda can explain the degree of violence
in the genocide, the paper presents a simple counter-factual calculation. The re-
sults suggest that Radio RTLM caused approximately 9% of the genocidal violence,
which corresponds to at least 45 000 Tutsi deaths.* Therefore, Radio RTLM was a
quantitatively important causal factor in the genocide.

This project is related and adds to several strands of literature. First, it con-
tributes to the literature on the determinants of the genocide (Verwimp, 2005, 2006;
Straus, 2007), by presenting novel evidence on the causal effects of Radio RTLM.

Second, the Rwanda genocide may be extraordinarily grim, but it forms part of
the wider phenomenon of civil war and conflict. Since 1960, one third of all nations
has experienced civil war and one fifth has seen episodes of more than 10 years of
civil war (for an overview, see Blattman and Miguel, 2009). Cross-country stud-
ies (Collier and Hoeffler 1998, 2004; Fearon and Laitin 2003; Miguel et al. 2004;

3 The use of this method to examine media effects in the social sciences is not new. Olken (2009)
employs a closely related but not identical approach in his study of the effects of television and
radio on social capital in Indonesia.

4 This is substantial considering that the radio signal was only receivable in about 19 percent of
the country.
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Besley and Persson 2008) have focused on the macro determinants of conflict on-
set, incidence and duration. There is also a small but growing literature which has
used within-country regional data to identify factors determining the intensity of
civil violence (e.g., Murshed and Gates, 2005; Dube and Vargas ,2007; Do and Iyer,
2007; Jha 2008). By presenting robust micro evidence on the role of information and
beliefs, this paper adds an important piece to the understanding of why people par-
ticipate in civil war and conflict, as well as how ethnic mobilization is achieved (e.g.,
Bates, 1986; Fearon and Laitin, 1996). In their overview of the literature, Blattman
and Miguel (2009) conclude that the existing theory is incomplete. They argue that
although the individual participation choice should be a natural starting point for
the analysis of civil conflict, the literature lacks an understanding of the roots of
individual participation. The work-horse model used to study determinants of group
violence (including ethnic) is the contest model (Haavelmo, 1954; Hirshleifer, 1988).
By assuming unitary groups, the contest model therefore typically ignores the partic-
ipation problem at the individual level. In addition, Blattman and Miguel argue that
theories seldom specify the empirical predictions that can test between competing
accounts, and there is a lack of studies with convincing econometric identification.
The model proposed in this paper analyzes the individual participation choice, and
delivers predictions that allow the data to disentangle whether participation in eth-
nic violence is subject to strategic complements or not. A contribution of the paper,
in addition to estimating the causal effects of Radio RTLM on participation in the
genocide, is therefore to shed some light on the mechanisms driving ethnic violence.
Specifically, the empirical results are consistent with strategic complements in vio-
lence at the village level, and inconsistent with no strategic interactions.” To the
best of the author’s knowledge, this is a novel finding.

Finally, the paper adds to the literature on media effects (for an overview, see
Della Vigna and Gentzkow, 2009). Theoretically, self-interested politicians may sup-
ply biased mass media in order to reduce the likelihood of regime change (Edmond,
2009) as well as to induce hatred (Glaeser, 2005). The empirical effects of mass
media on political behavior have been studied at least since Lazarfeld et al. (1954).
A recent literature has found significant effects. This includes effects on voting be-
havior (Gentzkow, 2006; Della Vigna and Kaplan, 2007; Chang and Knight, 2008;

® Under strategic interactions and complete information, multiple equilibria are typically present.
However, under incomplete information (Carlsson and van Damme, 1993; Morris and Shin, 1998;
2005), there is a unique equilibrium that makes it possible to derive testable predictions. Note
that although the paper does not focus on strategic substitutes, the set of results are inconsistent
with strategic substitutes in violence (derivations can be shown upon request).
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Enikolopov et al., 2008; Gerber et al., 2009); accountability and policy (Besley and
Burgess, 2002; Stromberg, 2004; Eisensee and Stromberg, 2005); political knowledge
and beliefs (Gentzkow and Shapiro, 2004; Snyder and Stromberg, 2008); and social
capital (Paluck, 2009; Olken, 2009). This paper adds to the literature by presenting
novel evidence showing that mass media can persuade individuals into what is ar-
guably the most extreme political acts of them all: killing members of the political
opposition.

Below, section 2 provides the background to the genocide and Radio RTLM;
section 3 presents the model and derives empirical predictions; section 4 explains
the data and the empirical strategy; section 5 presents the results; and section 6

concludes the paper.

2 Background

This section provides a brief background in order to understand the pre-existing
political tensions leading up to the genocide, as well as the structure and content of
Radio RTLM broadcasts.

2.1 Political and ethnic tensions

After World War I, Belgium took control of Rwanda (previously a German colony) on
a mandate by the League of Nations. The Belgian rule reinforced pre-existing ethnic
cleavages by a range of policies favoring the ethnic minority Tutsi group (Prunier,
1995). However, with the “Hutu Revolution” and the independence from Belgium
in 1962, there was a complete reversal of power. After 1962, Rwanda became a
Hutu-dominated one-party state.

In connection with the independence, there were several episodes of ethnic vio-
lence between the two ethnic groups that led to several hundreds of thousand ethnic
Tutsi refugees in neighboring countries (Prunier, 1995). A period of relative stability
followed but in 1973, there was more violence as ethnic clashes between Hutus and
Tutsis in Burundi spilled over into Rwanda. The unrest eventually led to the young
Hutu military leader Juvénal Habyarimana seizing power in a coup in 1973.

In October 1990, a rebel army invaded Rwanda from Uganda. The rebels, of
the Rwandan Patriotic Front (RPF), represented the refugees that had fled during
the Hutu Revolution and demanded an end to the ethnically unbalanced policies.

Internationally, they presented themselves as a democratic multi-ethnic movement
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trying to overthrow a corrupt regime.®

In April 1992, a transitional multi-party government was formed. After peri-
ods of negotiations and unrest, a peace agreement was finally signed in Arusha in
August 1993. With sparse resources and a weak mandate, United Nations’ peace-
keeping forces were to facilitate the installation of the transitional government. After
periods of violence, unrest, and postponed installations, the Hutu president Hab-
yarimana was assassinated when his jet was shot down on April 6th 1994. Within
days, extremists within Hutu-dominated political parties managed to take over key
positions of government, and an ethnic cleansing campaign spread throughout the
country shortly thereafter.

The branches of government took an active role in the killings, from Presidential
Guards, the regular army FAR, national gendarmes, via the civil administration
down to the mobilization and supply of resources to the Interahamwe and Impuza-
mugambi militias (Prunier, 1995). In addition, there was large-scale civilian partic-
ipation as several hundreds of thousand citizens participated in the attacks (Straus,
2004).

The genocide ended in late July 1994 when the Tutsi RPF rebels defeated the
Rwandan army and militia groups, and managed to seize the capital Kigali. At that
point, at least 500 000 Tutsis had been killed (des Forges, 1999).

2.2 Media and Radio RTLM

Radio RTLM started broadcasting in July 1993. The station was set up as a private
company by a group of Hutu politicians, but with strong support from President
Habyarimana (Thompson, 2007). The broadcasts continued throughout the geno-
cide, and did not end until RPF rebels managed to take control of the country in
mid-July.

Two radio transmitters were installed. One 100 watt transmitter was placed in
Kigali, the capital, and another 1000 watt transmitter was placed on Mount Muhe,
one of the country’s highest mountains. Compared to the only other national radio
station in the country, government owned Radio Rwanda, RTLM, quickly became
popular by airing western-style talk shows and playing the latest music, especially

popular Congolese songs.”

6 The rebel army of about four thousand well-trained troops mainly consisted of second-
generation Rwandan refugees. They had gained military experience from Uganda’s National Re-
sistance Army which seized power in Uganda in 1986.

" There was also a station owned by the Tutsi RPF rebels, Radio Muhabura, that broadcast
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Importantly, the radio station called for the extermination of the Tutsi ethnic
group and claimed that preemptive violence against the Tutsi population was a nec-
essary response of "self-defense" (ICTR, 2003; Thompson, 2007).% In her study of
RTLM airtime content, Kimani (2007) reports that the most common inflammatory
statements consisted of 1) Reports of Tutsi RPF rebel atrocities (33%); 2) Allega-
tions that Tutsis in the region were involved in the war or a conspiracy (24%); and
3) Allegations that RPF wanted power and control over Hutus (16%).

Although the radio station systematically called upon Hutus to be aware of Tutsi
plots and forthcoming attacks, it is still unclear to what extent Hutu citizens believed
in the RTLM broadcasts and viewed them as informative about the ongoing conflict
between Hutus and Tutsis, and to what extent citizens discredited the broadcasts as
being biased. However, the fact that there was a demand for the broadcasts suggests
that citizens at least viewed the broadcasts as bringing important information. For
example, Des Forges described the high demand for RTLM as "people listened to the
radio all the time, and people who didn’t have radios went to someone else’s house
to listen to the radio. I remember one witness describing how in part of Rwanda, it
was difficult to receive RTLM, and so he had to climb up on the roof of his house
in order to get a clear signal, and he would stand up there on the roof of his house

with his radio to his ear listening to it".”

Furthermore, as alternative information sources were limited in the rural areas,
it was arguably difficult to verify the content in the broadcasts. Alternative media
sources did exist. In particular, the number of independent newspapers, including
political opposition newspapers, at the time of the genocide was between 30 to 60
(Alexis and Mpambara, 2003; Higiro, 2005). However, the circulation and readership
of these newspapers in the rural areas was naturally limited due to relatively low
literacy rates in the country.! Therefore, the radio became the sole source of news

for most people (des Forges, 1999).

into Rwandan territories from Uganda.

8 A common definition of propaganda is "the spreading of ideas, information, or rumor for
the purpose of helping or injuring an institution, a cause, or a person". <www.merriam-
webster.com /dictionary /> (Available November 15 2009)

Y Interview  with  Alison des  Forges, available ~ (November 16  2009) at
<www.carleton.ca/jmc/mediagenocide>

10 The literacy rate was 66 percent (des Forges, 1999).
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3 A Model of Ethnic Violence

Given their content, it is quite clear that one of the main motives for the RTLM
broadcasts was to affect the beliefs among the Hutu population that a nondiscrim-
inatory, preemptive, attack against conspiring Tutsis was the appropriate course of
action. We now turn to a simple model that allows us to analyze how these broad-
casts might have affected the beliefs among the Hutu population, and how it could
have influenced the level of violence in Rwandan villages. Albeit relatively simple,
the model sheds some light on some interesting channels through which propaganda
might translate into violence. Most importantly, the model delivers a set of testable
predictions that will be taken to the data in the subsequent sections of the paper.
We proceed in several steps. First, we explain the basic setup and second, we
find the equilibrium and show how it can be affected by propaganda. Third, we

present the empirical predictions that will be taken to the data.

3.1 Basic setup

Consider a village with a continuum of individuals, where each individual is a mem-
ber of one of two ethnic groups, ethnic majority group H and ethnic minority group
T. The population size of group H is normalized to 1, and the size of group T in
the village is t. The analysis focuses on the discrete decision by group H members to
participate in an attack against minority group 7' in the village. Strategic behavior
by minority group members is not studied in order to keep things simple. Therefore,
in what follows we exclusively focus on the behavior of group H members.

The payoff from participating in the attack depends on some fundamental value,
0, which is possibly negative. We may consider  as the net benefit that depends on
a range of factors independently of how many other group H members participate
in the attack, as well as the size of group 7. For example, factors determining ¢
could be the amount of wealth of group H, the opportunity cost of attacking group
T, or the value associated with being the first side to attack the opposite group.

In addition to the fundamental value, we allow the payoff from participating in
violence to exhibit strategic complements. Under strategic complements, the payoff
depends positively on how many other members of group H that participate in the
attack, h. Violence is a dangerous and costly activity, and there are good reasons to
think that there exist strategic complements in violence. For example, the larger is
the group attacking, the smaller is the likelihood of being injured, or the shorter is

the duration of fighting required for success.
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Therefore, we allow the payoff from having more members participate in the
attack h to depend on the (relative) size of the defending group, t. Specifically, to

get a convenient formalization, let the payoff structure be the following

- 0+ oz% if the member participates in the attack
o 0 if the member does not participate in the attack

If there are strategic complements in violence, a > 0. When there are no strate-
gic interactions, a = 0.!'  We are interested in the equilibrium number of ethnic
majority members participating in the attack, h, and how h can be affected by

propaganda.

3.2 Information and beliefs

In reality, participating in conflict is a risky project. We formalize this by assuming
that members face uncertainty about the fundamental value of participating in vio-
lence, such that there is incomplete information about 6. It is reasonable to believe
that 6 cannot be known with complete certainty in most cases of violent conflict. In
this section, we describe how members form their beliefs about 6.

Following the literature on global games, members do not observe € but receive
information about the value that allows them to form beliefs. We make the standard
assumption that members have a diffuse prior distribution of ¢ on the real line.
Each member i observes an independent private signal z; = 6 + ¢;, where ¢g; is
independently and normally distributed with mean zero and variance 2. We can
consider z; as all independent private information a member has from different
sources that are relevant for the fundamental value of conflict. Furthermore, we can
consider a lower o, representing having access to multiple sources of information,
or access to information sources of high quality.

Furthermore, the radio broadcasts a signal p about the value of §. A fraction r of
the village population has radio coverage. Having radio coverage implies receiving
the signal p. For simplicity, we do not consider strategic behavior on behalf of
whomever sends out the radio signal. Instead, agents view the signal p as informative

about the underlying fundamental value of conflict, #. The signal has the structure

1 We will derive predictions under zero strategic complements, and positive strategic comple-
ments. One could also, in principle, allow for strategic substitutes such that members are less
willing to participate if other are participating. It is worth noting that, except for the main ef-
fect of radio coverage on participation, the set of auxiliary results are inconsistent with strategic
substitutes (derivations and predictions not shown).
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p = 6+b. To keep the analysis simple, we assume that b is exogenous, unobservable,
and distributed normally with mean zero and variance ¢2."> Key to the model is
that the radio signal is a public signal among members with radio, i.e. there is
common knowledge about the radio signal among majority members with radio.
Therefore, a member with radio will not only use the signal to update his belief
about #, he also knows that a fraction r of the other village members listens to the
radio and receives signal p, and everybody with radio knows that everybody else
with radio knows this, and everybody knows that everybody knows... ad infinitum.
Individuals without radio access do not receive the public signal. To focus on the
choices of majority members that receive the radio broadcasts and keep the analysis
tractable, we make the simplifying assumption that members without radio are

unaware of others receiving the radio signal.®

To make the problem interesting and realistic, we make the following assumption
, a
Assumption 1 : % +6 <0,

which will ensure that a minority of the members that do not receive the public
signal p will participate (In the data used in the empirical section, this is always

true).

Individuals use Bayes’ rule to update their beliefs about the fundamental value of
violence. Consider first a member without radio. The private posterior distribution
for member ¢ that receives private signal x; is normally distributed with mean @fv =
z; and variance o2. For members with radio, the posterior expectation of § given
public information alone is normal with mean'*

git _ Tab T oyt

i 2 2
o, + 0%

12 The key assumption about p is that 012, is finite, so that the broadcasts are informative. The
zero mean is not a binding assumption, as one can easily add a known constant to shift the
distribution. If the radio signal is biased on average then, individuals will adjust for this when
they form beliefs about 6. However, treating the signal as exogenous and without manipulation is
clearly an unrealistic simplification, made to keep the analysis simple. For a model with endogenous
information manipulation in a civil war context, see Edmond (2009).

13 The key assumption is that a fraction 1 — r of the members do not receive the signal p.
One could in principle allow 1 — r members to not receive the signal p, but still be aware of the
distribution of p, and that some fraction r receives the signal p. This would complicate the analysis,

but would most likely not change the main results.
2 _2

. . . g.,.0
14 The posterior variance is —%-2.
a'z—&-ap
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3.3 Equilibrium

We are interested in the equilibrium level of participation, h. Consider a strategy

where each member follows a simple switching rule

" (éi) _ { participfxt.e %f ?2 > /<o]:

do not participate if 6; < &’
where j = N labels the strategy for members without radio and j = R for members
with radio. That is, members participate if and only if their beliefs about the fun-
damental value of violence are sufficiently high, above some threshold /. Following
Morris and Shin (1998, 2005), this strategy is unique under some regularity condi-
tions (see the web appendix for the regularity conditions and the derivation of the

15

equilibrium).’ For members without radio coverage, the Bayes-Nash equilibrium

threshold " is
N a
K = ——. 4.1
5 (4.1)
For members with radio coverage, the equilibrium participation threshold x is the
solution to the equilibrium condition

K % (r@ [v(p — nR)ai/aﬁ +(1—r)® [7 (% + KJR)]) =0, (4.2)

where v = (20202+0%)7/2(02+02)"/2. The intuition behind equation 1 is relatively
straightforward. A member without radio coverage faces two forms of uncertainty.
First, there is uncertainty about # and second, there is also uncertainty about how
many others that will participate, h. This is because given the switching strategy,
since the member is uncertain about 6, he is also not certain about how many other
members have expectations of § above the threshold x". However, since he has inde-
pendent information about #, he forms beliefs about the distribution of 6. In turn,
this means that he holds beliefs about how many other members are likely to hold
expectations of 6 above the participation threshold, V. The higher is the expecta-
tion of a member of the value of conflict, @?z, the more other members he expects to
participate. The equilibrium condition of equation 1 pins down the expectation 95\[
where a member is indifferent between participating and not participating. Impor-
tantly, since members without radio do not receive the radio signal p and are also

unaware of the existence of the broadcasts, p and r do not change the participation

15 The regularity conditions require that o is bounded from above. The exact bound can be
found in the appendix.
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threshold whereby members are willing to participate.

The intuition behind equation 2 follows a similar logic. However, the important
distinction between a member with radio coverage and a member without radio
coverage is two-fold. First, a member with radio receives the additional signal p
about the value of conflict §. This will cause him to update his beliefs @f by the
same logic as in equation 1. Second, and most importantly, due to the publicity
of the signal, he knows that everybody else with radio coverage has also received
the same signal p.!6 This is important because it will change his beliefs about how
likely it is that other members with radio will participate, h. For this reason, the
fraction r that has received the broadcasts is therefore a key variable in his decision
of whether to participate. When r is low, he knows that not too many have received
p, so he reasons similarly as someone without radio. When r is high, however, he
knows that most members have also received p, which can dramatically change his
expectations about how others will behave, and can thus change his own willingness
to participate. Therefore, the fraction of the population with radio coverage, r, is a

key variable for the equilibrium participation in violence.

3.4 Participation

Having pinned down the equilibrium thresholds, £ and &, we can investigate the
equilibrium participation, h. Given a fundamental value of violence €, we can calcu-
late the proportion of non-radio members with beliefs 6’?[ > gV, given by equation
1, and the proportion of radio members with beliefs 9? > kf, given by equation 2.
Using the distributions for the private signal and the radio signal, conditional on 6,
the total share of the majority population participating that is a function of village

radio coverage r

h=rh®+ (1 —7r)hY, (4.3)

where A" is the proportion of members without radio coverage participating

N =@ <%—+9> : (4.4)

Ox

16 He also knows that everybody with radio knows that everybody with radio knows this, and
that everybody... ad infinitum.
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and h% is the proportion of members with radio coverage participating

2 o2+02
7yt T
p

p)
9p

=@ (4.5)

Oy

Lemma 1 The participation rate increases with radio coverage (Oh/0r > 0, for all
r) only if radio broadcasts a signal that the fundamental value is sufficiently high (p >
p = —3;). Defining propaganda as a signal that the value of conflict is high (p > p),
increasing radio coverage affects participation through two propaganda effects. First,
through a direct "fundamentals effect” that changes the share of the population with
beliefs about the value of conflict above the equilibrium participation threshold, k™.
Second, through an indirect "strategic effect” that affects the expectations held by
mdividuals about how many other individuals that will participate, which changes

the equilibrium participation threshold k™.

Proof: see the appendix. The equilibrium implies that members only partici-
pate if their beliefs about the fundamental value of conflict are sufficiently high.
Given participation thresholds for radio members and no-radio members, only if the
radio broadcasts that the fundamental value of conflict is sufficiently high (above
the participation thresholds) will a larger fraction of the members with radio hold
expectations of the fundamental value of conflict above the participation threshold.
This is the fundamentals effect.

Furthermore, due to the radio signal being public, members with radio know
that everybody with radio listens to the same broadcasts. When there is an increase
in the radio coverage, members with radio realize that more people now hold high
expectations of the fundamental value of conflict, which for each member with radio
increases the expected number of participants. Under strategic complements, this
will in turn change the equilibrium participation threshold xf whereby somebody
with radio is willing to participate. This is the strategic effect. Under strategic
complements, the total payoff of participation in conflict is always higher the more
people that participate. Therefore, when radio coverage increases, each member
with radio expects more people to participate, which makes each member with
radio more willing to participate by lowering the participation threshold. Individuals
therefore participate at lower beliefs about the fundamental value of conflict when
radio coverage is high as compared to when it is low.

Next, we derive the properties of participation in violence in the two possible

cases: no strategic interactions, and strategic complements. Since we are interested
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in how propaganda may increase participation, from now on we assume that p > p.!7

Benchmark case: a =0
We first state the properties for the benchmark case when « is zero and partici-

pation in violence is free from any strategic interactions.

Proposition 2 (« = 0) : If there are no strategic interactions, then participation
increases linearly in radio coverage (Oh/Or = ¢ > 0) and the effect is the same
regardless of the size of the ethnic minority (Oh/0rot = 0).

Proof: see the appendix. The intuition behind this result is relatively straight-
forward. When there are no strategic components, the individual choice of partic-
ipation does not depend on how many others that participate. Instead, a member
participates if his expectation of the fundamental value of participation is positive.
Therefore, radio coverage only affects participation through the fundamentals ef-
fect. As the fraction holding positive expectations of the value of conflict is constant
within the group of members with radio coverage, the fundamentals effect of radio

coverage is linear and positive.

Strategic complements case: a > 0
Next, consider the case when « is positive and participation in violence is subject

to strategic complements.

Proposition 3 («a > 0) : If participation is subject to strategic complements, then
radio coverage exhibits increasing scale effects (0*h/Or* > 0 for r € [0,7], and
92h/or* < 0 forr € (7,1], where 0 < 7 < 1). Furthermore, the effect of radio cover-
age is decreasing in the size of the ethnic minority, as long as h® < 1/2 (0h/orot < 0
for all r, as long as h® < 1/2). If h* > 1/2, the sign of Oh/Ordt is ambiguous.

Proof: see the appendix. The reason why radio coverage exhibits increasing
scale effects under strategic complements is due to the combination of the funda-
mentals effect and the strategic effect. In particular, both effects are positive. As
radio coverage increases, the fundamentals effect implies that more members with
radio will hold beliefs about the fundamental value of conflict above the partici-

pation threshold, which increases participation. In addition, when radio coverage

17 Since the focus of this paper is when p > p, results are not presented for p < p. It is worth
noting that in general, the results naturally go in the opposite directions when p < p.
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increases, the strategic effect implies that members with radio expect more people to
participate which, in turn, lowers the equilibrium participation threshold, an effect

which further increases participation.

Figure 1A graphically shows equation 3 after solving equations 2, 4 and 5. The
figure shows how the participation rate changes as a function of radio coverage, for
the benchmark case and three different levels of strategic complements.'® To clearly
see the importance of the strategic effects, the parameter values are set such that the
fundamentals effect of radio coverage is essentially zero (i.e. very small and positive).
We see that although the fundamentals effects are essentially zero (so that almost no
members believe that the fundamental value is sufficiently high for participation),
there are important positive strategic effects when radio coverage is sufficiently high.
The main insight is that the effects of radio coverage can be highly non-linear. The
intuition behind this result is that at low levels of radio coverage, most members
with radio do not expect many others to participate since only a small fraction of
the population has received the radio broadcasts. At high levels of radio coverage,
however, members with radio know that many have received the radio broadcasts
and therefore, they expect many others to participate. Consequently, due to these
strategic effects, increasing the radio coverage to high levels of radio coverage can

have dramatic effects on participation.

Furthermore, the effect of radio coverage on participation depends considerably
on the size of the ethnic minority group. Figure 1B graphically shows the effect
of radio coverage for two different levels of ethnic minority size (keeping the other
parameter values the same as in Figure 1A). When the size of the ethnic minority
is relatively small (t = 1/4), there is a strong and positive strategic effect of radio
coverage. However, when the size of the ethnic minority is relatively large (¢ =
2/5), the effect of radio coverage almost completely disappears as there is only a
small increase in participation at very high levels of radio coverage. The reason is
relatively straightforward, since the marginal benefit of more participants is lower
when the ethnic minority is large. Therefore, even at high levels of radio coverage,
most members with radio coverage do not expect many others to participate and,

consequently, not many members are willing to participate.

18 The other parameter values are: p = 0, t = 1/4, § = —1, and the variances of private
information (¢, = 0.05) and radio information (o, = 0.1) are set such that the conditions for a
unique equilibrium are satisfied.
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Independent information

In this section, we investigate how the effects of radio coverage are related to the
access to independent information, o,. First, even though each member does not
know the exact fundamental value of conflict, he uses his independent information
to form expectations about it.!? . Therefore, the effect of radio coverage will crucially

depend on how much independent information members have.

Proposition 4 When members have sufficiently good access to independent infor-

mation (o, — 0), the effect of radio coverage disappears (Oh/Or — 0).

Proof: see the appendix. Intuitively, the expectation a member holds about the
value of conflict, 8, will be a weighted average between independent information, x;,
and the information broadcast on the radio, p. The better independent information
about the fundamental value of conflict that members have, the less weight will be
put on the radio broadcasts. Therefore, when members have very precise expec-
tations about the fundamental value of conflict through other information sources,
they stop believing in the radio broadcast. Consequently, propaganda will not affect

participation in the violence in that case.

3.5 Empirical predictions

We now summarize the results from the previous section into testable predictions.?

Lemma 1 and Propositions 1 to 4 imply the following predictions:

1. Main Effects: If radio coverage r increases the participation rate h, then radio
broadcasts a signal that the fundamental value of conflict was high, p > p.

This prediction follows from Lemma 1.
Moreover, if p > p, then Propositions 1-4 imply:

2. Ethnic Polarization: The effect of radio coverage r on the participation rate is
decreasing in ethnic polarization ¢, only with strategic complements in violence
(Figure 1B).

19 Recall that the independent private information is equal to x; = 6+¢;, where ¢; is independently
and normally distributed with mean zero and variance o2.

20 We focus on the unambiguous effects derived in the previous section. That is, we assume that
the additional conditions needed for the unambiguous effects are fulfilled. It is worth noting that

the additional condition h < 1/2 is fulfilled in all observations in the data.
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3. Scale Effects of r: Radio coverage r exhibits increasing scale effects on par-

ticipation h, only with strategic complements (Figure 1A).

4. Independent information: Radio coverage r does not affect the participa-
tion rate h when ethnic majority members have sufficiently good access to

independent information (o, — 0).

Importantly, Predictions 2 and 3 imply that to the extent that we get consistent

results, the data will allow us to disentangle whether « is zero or positive.

4 Data and Empirical Strategy

This section describes the data, identification strategy, and econometric specifica-

tions.

4.1 Measurement

The variables of interest are h,r,t, and o,. Here, we present how they are measured.
Several sources of data are combined to construct a village-level cross-sectional
dataset. Figure 2 shows a map of village boundaries in Rwanda. The final dataset

consists of 1105 matched villages.?!

Measuring the participation rate, h
Unfortunately, there is no dataset available that measures h directly. Instead, this
paper uses an indirect measure from a nation-wide village-level dataset on prosecu-
tions for violent crimes committed during the genocide. The data is provided from
the government agency National Service of Gacaca Jurisdictions. The proxy used
for the participation rate h is therefore the prosecution rate.??
The prosecution data for each village comes from local level Gacaca courts.?
The national court system was set up in 2001 to process the hundreds of thousand

of individuals accused of crimes committed during the genocide.

2l The term village is used for simplicity, highlighting that the units are relatively small. The
correct term is "administrative sector". The median administrative sector in the dataset is 10.6
square kilometers and has a population of 4336. There are some problems in matching data across
data sources, see each section below.

22 The data used for village population and ethnicity is described below.

23 To see the laws governing the courts, see the National Service of Gacaca Jurisdictions home-
page, http://www.inkiko-gacaca.gov.rw/En/EnLaw.htm (Available November 5 2009).
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There are two violent crime categories. Category 1 includes prosecutions for

organized violence, legally defined as:

e Planners, organizers, instigators, supervisors of the genocide.

e Leaders at the national, provincial or district level, within political parties,

army, religious denominations or militia.

At the village level, these are typically prosecutions committed by local militias such
as the Interahamwe and Impuzamugambi. Category 2 prosecutions concern civilian

violence, defined as:

e Authors, coauthors, accomplices of deliberate homicides, or of serious attacks

that caused someone’s death.

e The person who — with the intention of killing — caused injuries or committed

other serious violence, but without actually causing death.

e The person who committed criminal acts or became the accomplice of serious

attacks, without the intention of causing death.

The data specifies the number of prosecutions for each village in Rwanda. In
the sample, there are approximately 64 000 category 1 prosecution cases, and 362
000 category 2 cases. Unfortunately, there is no data available on ethnicity at the
village level (it is available only at higher levels), only population numbers in 1991
(see below). The proxy used for the participation rate h is therefore the prosecution
rate, measured as prosecutions per capita. Figures 6 and 7 show the prosecution
rates in villages.?!

Since we do not observe actual participation but prosecutions, and per capita
rather than per Hutu, we have some measurement error in the dependent variable.
This will not lead to any biased estimates unless the measurement error is correlated

with the measured variation in radio coverage.

24 White areas on the map indicate no data. This is either because of national parks or Lake
Kivu (to the west), or because of matching problems. The data is matched on village names. There
are two types of matching problems. First, names have changed across data sources. Second, two
villages within communes sometimes have identical names.
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Measuring radio coverage, r
The paper uses village-level data on predicted Radio RTLM coverage. The vari-
able is constructed in several steps. First, it uses data on Radio RTLM transmitter
locations and technical specifications, provided by the government agency Office
Rwandais d’Information. Then, it predicts the radio coverage across the country by
using digital topographic maps and radio propagation software developed by engi-
neers.”> The software (ArcGIS) uses an algorithm called ITM/Longley-Rice, which
is typically used by radio and TV engineers assessing the signal strength of broad-
casts. The software uses a digital topographic map of Rwanda, provided by Shuttle
Radar Topography Mission (SRTM), and it lets the software run the I'TM /Longley-
Rice algorithm and predict the signal strength across the country. The software
produces a radio coverage map at a 90 meter cell resolution, indicating whether
each cell has radio coverage or not. Figure 4 shows the map of the radio coverage.?’
Using the digital map of village boundaries, the measure of r is calculated as the
share of the village area with coverage.?” As there is no available dataset on Radio
RTLM listening rates, the paper will estimate the reduced form effect of RTLM

radio coverage on the participation rate.?®

Measuring ethnic polarization, ¢

Population and ethnic data is retrieved from the Rwanda 1991 population census,
provided by IPUMS International and GenoDynamics.?’ The GenoDynamics data
is used for the population in each village. It does not contain any data on ethnicity.
However, the 1991 census from IPUMS International reports the number of Tutsi
and Hutu households in the commune. The ethnicity of the household is defined

as the ethnicity of the household head. The data is only available at the commune

25 The transmitter parameters are GPS position; transmitter height; transmission power; fre-
quency; polarization.

26 The software requires topography data in order to predict the radio signal. The digital map
has complete topography data of Rwanda. However, the software runs into a missing data problem
for a small section of villages in the very north and northeast, for signals radiating from the Mount
Muhe antenna. This is because the radio signal needs to travel across Uganda in the north before
reaching northeastern Rwanda. Therefore, the predicted radio signal is incorrect for those areas.
The 205 villages affected by this data problem are dropped from the sample.

2T As the measure is predicted radio coverage rather than actual radio coverage, there could be
some random measurement error in the data. In that case, this will lead to attenuation bias and
an underestimation of the true effects.

28 The commune average radio ownership rate in the sample is 34%, taken from the 1991 Census.
Radio ownership data is not available at the village level.

29 The data is available at https://international.ipums.org/international/, (Available June 8
2008), and http://www.genodynamics.com/, (Available May 11 2009).
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level, which is one administrative level above the village (i.e., administrative sector).
The measure used for t is therefore the number of Tutsi households divided by the
number of Hutu households in the commune.

Since there are two ethnic groups (98% of the population are either Hutu or
Tutsi) where the Tutsi population is always in minority (the maximum ¢ in the data
is 0.44), this measure is equal to the commonly used measures of "ethnolinguis-
tic fractionalization" and "ethnic polarization", up to a scalar (see Montalvo and

Reynal-Querol, 2005). Therefore, we use ¢t and ethnic polarization interchangeably.

Measuring access to independent information, o,

Ideally, we would want to test Prediction 4 directly through a measure of in-
dependent information (0,). But this is naturally unobservable to the researcher.
Instead, we proxy for the access to independent information with the ability to access
independent information, by exploiting variation in literacy rates and education.

Naturally, independent information can come from a range of sources. Within
the context of the Rwanda genocide, newspapers are particularly relevant. In the
years preceding the genocide, the independent press quickly expanded with multi-
party politics and the legalization of opposition parties in June 1991. The number
of independent newspapers that did not align with the government parties was
between 30 to 60 during this period (Alexis and Mpambara, 2003; Higiro, 2005).
Arguably, a necessary requirement for access to newspapers is literacy and basic
primary education. In addition, Des Forges (1999) reports that, in practice, not
only the literate would read the newspapers, but those who knew how to read were
accustomed to reading newspapers to others.?’

The data on literacy rates and primary education also comes from the 1991
Census provided by IPUMS International. For the literacy rate, the fraction of
Hutu household heads that are literate is used. For primary education, the variable
is the fraction of Hutu household heads that have some primary education.?’ Both

variables are only available at the commune level.

30 The model assumes that independent information is unbiased on average. However, since the
newspapers in Rwanda were typically aligned with political parties, each newspaper most likely
supplied biased information. This does not necessarily mean that the newspapers were biased on
average. In fact, Mullainathan and Shleifer (2005) argue that with sufficient political divisions the
information will on average be unbiased.

31 The 1991 Census reports "last grade completed" for each household head. Since we would like
to directly measure o, but use the proxy variables, there is measurement error. This will also lead
to attenuation bias if the error is classical.
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Covariates

The SRTM topography data and ArcGIS software maps allow us to calculate the
village mean altitude, the village variance in altitude, and the min and max altitude
of the village, distance to the border, and village area. Using data from Africover,
we can also measure the village centroid distance to the nearest major town and the
distance to the nearest major road.

The summary statistics are presented in Table 1.

4.2 Identification strategy

Identifying the causal effects of radio coverage on the participation rate requires
variation in radio coverage to be uncorrelated with all other determinants of partic-
ipation. In the model, radio coverage is exogenous, while in reality the placement of
the two RTLM transmitters was not random. One 100 watt transmitter was placed
in the capital Kigali. The other transmitter (1000 watt) was placed on Mount Muhe

2 The main endogeneity concern is that

in the northwestern part of the country.?
the transmitters could have been placed in areas with a high fundamental value of
conflict #, little independent information o,, or ethnic polarization . The simple
correlation between radio coverage and participation rate would then violate the
identifying assumption. Importantly, since both # and o, are unobservable, they
cannot be controlled for in a regression.

The following identification strategy addresses the problem in steps.*> Rwanda
is a very hilly country without any really flat regions. Nick-named "The Land of the
Thousand Hills", Figure 2 shows a map with the topography of Rwanda. There are
literally hilltops and valleys everywhere in the country and the topographic variation
shown in Figure 5 provides the basic foundation for the identification strategy. In
particular, the main idea is to exploit variation in radio coverage due to hills in the
line-of-sight between radio transmitters and villages in between radio transmitters
and villages.

Radio propagation follows the laws of physics for electromagnetic propagation.

Given transmitter height and power, the two main determinants of the signal strength

32 The highest mountain, Mount Karisimbi, is right on the border to DR Congo and Uganda.
Mount Muhe is the second highest mountain in the country, but the highest that is well within
the country’s border. Together with the Kigali transmitter, the placement is strongly suggested to
have been driven by a maximizing of listeners.

33 The strategy was pioneered by Olken (2009). The approach in this paper is similar but not
identical to that of Olken.
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are: distance to the transmitter; and whether the receiver is in the line-of-sight of
the transmitter.®®  In free space, the power density of the radio signal decreases
in the square distance from the transmitter. Since the transmitter may have been
placed strategically, the distance to the transmitter most likely correlates with either
0 or o,. The first step is therefore to control for a second-order polynomial in the

35 This will leave variation in signal strength caused by

distance to the transmitter.
variation in the line-of-sight between the transmitter and the receiver.

Whether the receiver is in the line-of-sight of a given transmitter will depend on
two factors: the topography where the receiver is located (i.e. the higher the altitude
of the receiver, the higher is the likelihood of its being in the line-of-sight) and the
topography between the transmitter and the receiver. Since the topography of a
village may be correlated with the other unobservable determinants of participation
in conflict (# and o), it will be controlled for. The second step is therefore to control
for the topography of the village. The control variables consist of a second-order
polynomial in the mean altitude of the village and the altitude variance. This will
leave variation in the radio coverage due to the topography between the transmitter
and the receiver.

Since the two Radio RTLM transmitters may have been strategically placed in
parts of the country with a certain kind of topography, the remaining variation
(after controlling for the distance to the transmitter and the topography of the vil-
lage) may still be correlated with 6 and o,. Therefore, in order to control for broad
regional differences in topography, the third and last step is to include commune
fized effects.’® Therefore, the variation in radio coverage exploited for identifica-

37 This variation is

tion is a highly local variation across villages within communes.
arguably uncorrelated with other determinants of conflict, as radio coverage is de-
termined by whether a hilltop randomly happens to be in the line-of-sight between
the transmitter and the village.

Figure 6 shows graphically the topography and radio coverage variation within
four communes in the northern part of the country. The radio signal in these com-

munes comes from the Mount Muhe transmitter located approximately 30 km west,

34 If there are sharp edges that the electromagnetic signal encounters, there can also
be some diffraction. The exact formula, and the Longley-Rice model, can be found at
http://flattop.its.bldrdoc.gov/itm.html (Available November 3 2009).

35 The 2-order polynomial in the distance to the transmitter alone explains 44 percent of the
variation in radio coverage.

36 Commune fixed effects alone explain 82 percent of the variation in village mean altitude, and
72 percent of the variation in radio coverage.

37 There are 129 communes in the sample and 8.6 villages per commune.
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outside the figure. The figures show that within each commune, villages that hap-
pen to be situated to the east of hilltops have low radio coverage, while villages
that happen to be situated to the west of hilltops have high radio coverage. This
is because the signal comes in from the west, and the hilltops are in line of sight to
the transmitter. This arguably provides a credible identification strategy, as there
is no plausible reason why other determinants of participation in violence should be

different across the eastern and western sides of the hilltops.>®

Exogeneity check

If the identification strategy is valid and radio coverage is as good as randomly
assigned, there should be no correlation between the variation in radio coverage and
the other determinants of participation in violence. In particular, there should be
no correlation between radio coverage and the fundamental value of participation in
conflict €, or the access to independent information, o,. Since these variables are
unobservable, it it not feasible to directly test this assumption.®® Instead, we test
the validity of the exogeneity assumption by using observable village characteristics
that are likely to be correlated with # and o,, namely 1991 population density;
1991 population levels; distance to the nearest major town; distance to the nearest
major road; distance to the nearest border point; and village area.*’ The regression
specification is

Yei = ﬁrc,i + Xc,iﬂ- + 7.+ Eci s (46)

where y.; is a characteristic of village ¢ in commune c¢; r.; is the radio coverage of
village ¢ in commune c; X, ; is the vector of village 7 controls and 7, is the commune
fixed effects. For completeness, we test using both levels and logs for each y.

The vector of standard village controls are: a second-order polynomial in the
kilometer distance to the nearest transmitter; a second-order polynomial in the
average village altitude in kilometers; the variance in altitude within the village. If
the exogeneity assumption is correct, we expect § = 0.

Table 2 shows the results. None of the village characteristics are significant,
and the lowest p-value is 0.234. This lends credibility to the identification strategy.

In the main regressions, results will be presented both without and with village

38 Note that in this particular case, the variation comes from the east-west relationship to the
hilltops. In other communes it will, of course, be in other directions.

39 Since there is no available data on ethnic polarization ¢ at the village level, ¢ is also an unob-
served determinant of participation.

40 The analogy used in randomized experiments is to check whether the treatment and control
groups are balanced on observable pre-treatment characteristics.
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characteristics. The results are similar with and without the inclusion of these

characteristics.

4.3 Econometric specifications

In this section, we present the econometric specifications used to test each prediction.

Main Effects (Prediction 1): If radio coverage r increases the participation
rate h, then radio broadcasts a signal that the fundamental value of conflict was
high, p > p.

That is, if we find that radio coverage increased the participation rate, ethnic
majority members perceived the Radio RTLM broadcasts as information of the fun-

damental value of conflict being high. To test this, we run the following regression*!
log<hc,i) = ﬁrc,i + Xc,iTr + 70 + gc,i ) (47)

where the dependent variable is the logged total number of prosecutions per capita,
he, of village ¢ in commune ¢; r.; is the RTLM radio coverage of village ¢ in commune
¢; X.; is the vector of village 7 controls; and v, is the commune fixed effects.*?
We will also run separate regressions where h.; is either civilian violence only or
organized violence only. The vectors of standard village controls are: a second-order
polynomial in the kilometer distance to the nearest transmitter; a second-order
polynomial in the average village altitude in kilometers and the variance in altitude
within the village. In additional specifications, we also add controls for population
density, distance to nearest major town, distance to nearest road, and distance to
the nearest border point. According to Prediction 1, if § > 0 then this is consistent

with p > p.

Ethnic Polarization (Prediction 2): The effect of radio coverage r on the par-
ticipation rate is decreasing in ethnic polarization t, only if a > 0; and independent
of t only if aa=0.

Therefore, testing for differential effects of radio coverage depending on ethnic

polarization gives one method for separating whether there are strategic complements

41 Since the true conditional expectations function E[h; | r;] depends on the unobservable pa-
rameters in the model, it is unknown. We use a standard OLS regression model with a logged
outcome variable. The regression will provide a linear approximation of the true relationship.

42 Of the 1105 villages, 20 have zero prosecutions. Since the outcome variable is logged, we use
log[(prosecutions+1) /population] to deal with the problem of undefined log function.
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(a > 0) in participation. We test for this using the following specification
log(hei) = Brei+ 0rei X te + Xeam + 7.+ €ci (4.8)

where t. is a dummy variable indicating whether the size of the ethnic minority
population in commune c is large and the other variables are the same as previously.
Specifically, t. is equal to one if the ethnic minority size is above the median (7.53%)
commune. The main parameter of interest is 6. According to Prediction 2, § < 0,

only if « > 0 .

Scale Effects (Prediction 3): Radio coverage r exhibits increasing scale effects,
only if a > 0; and linear effects, only if o = 0.

This provides an additional test that allows us to separate whether there are
strategic complements (o > 0) in participation. To investigate Prediction 3, we use

the following flexible non-linear specification

1
log(hes) = Y Br; + Xeam + 7o+ £ci (4.9)

s=0.1
where % ; is a dummy variable equal to one if s —0.1 < r.; < s, and zero otherwise.
The other variables are the same as before. We estimate the 3° in order to investigate

the scale effects.

Independent Information (Prediction 4): Radio coverage r does not affect
the participation rate h when ethnic majority members have sufficiently good access
to independent information (o, — 0).

As described in section 4.4, we test this prediction using literacy rates and pri-
mary education as proxy variables for access to independent information, o,. We

use the following specification
log(hei) = MTei X 01+ NaTei X O+ NgTei X 030+ XeiT + Y, + i, (4.10)

where 0. is a dummy variable indicating whether the Hutu literacy rate (or the
Hutu primary education level) commune ¢ belongs to tertile j in the distribution
of Hutu literacy rates (or the Hutu primary education level). If o3 . is a sufficiently

good proxy for o, close to zero, by Prediction 4 we expect 13 = 0.
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5 Results

In the following sections, we present the results for each tested prediction.

5.1 Main effects

The results for the test of Prediction 1 are presented in Table 3. Column 1 presents
the simple correlation between radio coverage and the participation rate, and shows
a negative correlation for total violence. However, this is unlikely to be a causal
effect of RTLM radio coverage for a number of reasons mentioned in the empirical
strategy section. Applying the identification strategy by controlling for the main set
of variables that determine radio propagation and commune fixed effects, Column 2
shows that radio coverage increased participation in genocide violence. The effect is
significant at the 5 percent level. Column 3 shows that the point estimate is almost
identical when additional village covariates are added. Column 4 shows that RTLM
reception has a positive and significant impact on civilian violence, and Column 6
shows significant effects also on organized violence.** Columns 5 and 7 show that
adding covariates does little in the way of changing the point estimates, which is
not surprising given the identification strategy and the results in Table 2.%4

The estimated effects from the full specifications in Table 3 are substantial. For
overall violence, Radio RTLM propaganda caused 71 percent (0.561 log points) more
participation in violence for villages with full radio coverage (r = 1), as compared
to villages unable to receive the propaganda (r = 0). Looking at the two types of
violence separately, civilian violence increased by 65 percent (0.501 log points) and
for organized violence, the increase was 77 percent (0.572 log points).*

Interpreting these results within the framework of the model and Prediction 1,
they imply that Radio RTLM did indeed broadcast messages that the value of con-
flict was high, and Rwandan citizens believed in them. Furthermore, the results
are consistent with the model under strategic interactions in violence, as well as
without such interactions. That is, the results presented in Table 3 are not infor-
mative about whether the participation increased because Hutu citizens updated

their beliefs about the fundamental value of violence, or whether the broadcasts

43 Residual plots show that the results are not driven by outliers (not shown).

44 The estimates assume no spillover across villages, which might be unrealistic. If the violence
increased in villages with good radio coverage, which caused further violence in neighboring villages
with low radio coverage, this would lead to an underestimation of the true effects. If this is the
case, the estimates could be interpreted as providing the lower bounds of the true effects.

45 Due to the specification, these are linear approximations of the causal effects.
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also changed the beliefs about how many others were likely to participate in the
killings. Next, we present results that allow us to further understand the underlying

mechanisms that can explain why Radio RTLM caused more violence.

5.2 Ethnic polarization

The results for the test of Prediction 2 are presented in Table 4. Columns 1 and 2
show the estimated effects for total violence. The interaction effect between radio
coverage and ethnic polarization is negative with and without additional controls.
Both coefficients are significant at the 5 percent level. Columns 3 to 6 show that the
interaction coefficients are similar for civilian and organized violence. The coeffi-
cients for civilian violence are significant at the 5 percent level, and insignificant for
organized violence.!® Interestingly, the estimated coefficients imply that the broad-
casts only had an effect in areas with low ethnic polarization (i.e., where the ethnic
minority population is small), as the point estimate for the interaction with high
ethnic polarization is almost identical, but of the opposite sign, to the coefficient

when ethnic polarization is low.*

As stated in Prediction 2, the results are only consistent with the model under
strategic complements. Figure 1B graphically shows how the model, under strategic
complements, predicts the effects of radio coverage depending on the relative size
of the ethnic minority group. The empirical results do not only show that RTLM
propaganda was ineffective when the Tutsi population was relatively large, they
also suggest that this was due to strategic complements in ethnic violence. That is,
Hutu citizens were more reluctant to participate in the attacks against Tutsi citizens
when the Hutu majority population was relatively small, perhaps due to a fear that
Tutsi villagers would be able to better defend themselves as a group. Therefore,
even though radio did broadcast a message about the value of conflict being high in
general, the results show that the broadcasts were not sufficient to persuade Hutu

citizens to participate in areas with high ethnic polarization.

46 Strictly speaking, we cannot reject the null hypothesis for organized violence. Note, however,
that this is due to large standard errors. The coefficients for organized violence are very similar to
those for civilian violence.

47 The p-value for the test of effects when ethnic polarization is high is 0.89.
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5.3 Scale effects

The results for the test of Prediction 3 are presented in Table 5. Column 1 shows
that the estimated coeflicients are generally small and not significantly different
from zero for low levels of radio coverage, while for high levels of radio coverage,
the coeflicients are large and statistically significant at the 1 or 5 percent level.
Figure 10 graphically plots the coefficients and the 95 percent confidence intervals.
The figure shows that the effects are highly non-linear. For the range of up to
60-70 percent radio coverage, the point estimates are small but not significantly
different from zero. Most importantly, they are non-increasing in the range. When
radio coverage reaches approximately 70 percent, we see a sharp estimated increase
in the participation rate, however. The effects are substantial. The increase in
the point estimates is almost three-fold. They imply that participation increased by
approximately 70 percent when radio coverage exceeded 70 percent. The coefficients

are significant at the five-percent level.

Figure 10 suggests that the broadcasts were effective only when people knew that
many other village members were also listening to the same broadcasts. The results
from the previous section showed that all effects of radio coverage on participation
rates come from villages where the Tutsi population was relatively small (i.e., low
ethnic polarization). The model allows us to jointly interpret the results. Figure 1B
shows the predicted effects of radio coverage, under strategic complements for two
levels of ethnic polarization. When the ethnic minority is relatively large, there are
more or less no effects for any level of radio coverage. When the ethnic minority is
relatively small, however, the picture is very different. For low levels of radio cov-
erage, even though the ethnic minority is small, there are essentially no effects on
participation in violence. When radio coverage reaches critically high levels, how-
ever, there is a sharp increase in participation. In particular, when a sufficiently
large number receive the broadcast, then everybody who listens to the radio knows
that almost everybody else is also listening to the same broadcasts. Under strategic
complements in violence, individuals are more willing to participate when they also
expect others to participate. Interpreting Figure 10 somewhat loosely through Fig-
ure 1B, when radio coverage reached high levels, this corresponded to a large-scale,
70 percent, increase in participation. The evidence therefore suggests that there are
important strategic complements in violence and that Radio RTLM functioned as a

coordination device.
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5.4 Access to independent information

The results for the test of Prediction 4 are presented in Table 6. Column 1 shows
that there is a significant effect of radio coverage when the literacy rate is low. The
coefficient is large and significant at the 5 percent level. It implies that in villages
with low literacy rates (bottom tertile), complete radio coverage (r = 1) increased
participation by 347 percent (1.499 log points), as compared to villages that are
unable to receive the propaganda (r = 0). Column 1 also shows that in villages
with medium literacy rates (middle tertile), radio coverage had a significant effect
on participation. The coefficient is significant at the 10 percent level and implies
a 71 percent (0.535 log points) increase in participation when the radio coverage
was complete. Importantly, there is no effect of radio coverage in the villages with
the highest literacy rates (upper tertile). The coefficient is negative and very close
to zero. Column 2 shows that the effects are similar when additional controls are
included.

Columns 3 and 4 estimate the effects of radio coverage for different levels of
primary education. The estimated coefficients show a similar pattern as literacy
rates. Importantly, there is no effect in villages where the Hutu household heads
have most primary education. The coefficients in both columns 3 and 4 are very
close to zero.

Interpreting relatively high literacy rates and a relatively high level of primary
education as better access to independent sources of information, the results confirm
Prediction 4. Moreover, the model allows us to interpret why literacy rates and
primary education were important and suggests why they mitigated the propaganda
effects. When people had better access to independent information, for example
through the 30-60 independent newspapers available at the time, they did not put
much weight on the RTLM broadcasts because, in relative terms, RTLM did not
contain much information. Therefore, they did not put much belief in the messages

and, consequently, they were not persuaded to participate in the killings.

5.5 How much of the genocide is explained by Radio RTLM?

This section performs a simple counterfactual calculation to assess how much of the
genocide that can be explained by Radio RTLM. Specifically, we use the estimated
coefficients of Table 5 and calculate the participation in the absence of the radio
station.

For each village i, we first calculate the counterfactual (r = 0) participation
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}Ali,C(T = 0) = exp |log (heyi ) — Bi,z )

where lAziyc is the counterfactual participation rate (prosecution rate) of village 7 in
commune ¢, and @zz is the coefficient estimate from Table 5, column 1, for the radio
coverage indicator variable equal to 1 for village i*® . Since participation is defined
as the number of village prosecutions divided by the 1991 village population, we
multiply with the 1991 population in order to get the counterfactual number of
prosecutions. Summing over all villages, we find that Radio RTLM caused approx-
imately 39 700 of the total 425 900 prosecution cases for genocidal violence in the
sample. The estimates therefore suggest that approximately 9% of the genocide can
be explained by Radio RTLM. This is non-trivial considering that only about 20
percent of the population had radio coverage to receive the broadcasts.*’

We can make the same calculations for civilian violence and organized violence,
respectively. Using Table 5 column 2 for civilian violence and column 3 for orga-
nized violence, the counterfactual calculation suggests that Radio RTLM caused
approximately 32 000 more civilian prosecution cases (the sample total is approxi-
mately 361 700 category 2 crimes) and 5 200 more prosecution cases for organized
violence (category 1 crimes). Therefore, using the separate estimates suggests that
approximately 9% of the organized violence and 11% of the civilian violence can be
explained by Radio RTLM.

Finally, we can use the numbers to assess how many in the Tutsi population were
killed due to Radio RTLM. According to des Forges (1999), at least 500 000 Tutsis
were killed in the genocide. Making the additional assumption that the number of
Tutsi deaths is proportional to the number of prosecutions, the estimated effects
therefore suggest that Radio RTLM caused at least 45 000 Tutsi deaths.®”

6 Conclusion

This paper investigates the impact of propaganda on participation in civil conflict.

Specifically, the paper examines the impact of the propaganda spread by the in-

48 We use the point estimates. Naturally, since there is uncertainty in the estimated coefficients,
the resulting numbers should be taken as approximate estimates.

49 We calculate the number by village radio coverage multiplied by the population number in
each village, given by the 1991 Census. Therefore, the number refers to the share of the population
calculated to have had radio coverage. Since only 34% of the households in the 1991 Census owned
a radio (in the communes in the sample), the number of listeners is most likely lower.

50 Again, the total death numbers are controversial, but most believe 500 000 is the lower bound.
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famous "hate radio" station Radio Télévision Libre des Mille Collines before and
during the 1994 Rwanda Genocide.

The paper first sets up a simple model of participation in ethnic violence. Then,
it derives a set of testable predictions that are consequently taken to the data. To
identify the causal effects of the broadcasts, the empirical strategy exploits arguably
exogenous variation generated by Rwanda’s highly varying topography consisting of
hills and valleys.

The paper presents novel evidence on the effects of propaganda. The results
show substantial effects of the Radio RTLM broadcasts on violence participation.
The estimates imply that when a village has full rather than zero radio coverage,
civilian violence increased by 65 percent and organized violence by 77 percent.

Furthermore, the paper presents evidence of strategic complements. First, the
effects are entirely driven by villages where the Hutu ethnic group was large rel-
ative to the Tutsi ethnic minority, which is only consistent with the model under
strategic complements. Second, as predicted by the model under strategic comple-
ments, the estimated effects are highly nonlinear in the degree of radio coverage as
there is a sharp increase in violence when the village radio coverage is sufficiently
high. This suggests that the broadcasts were effective only when people knew that
many other village members were also listening to the same broadcasts. Together,
the evidence therefore suggests that the mechanism through which the broadcasts
increased violence was partly because it functioned as a coordination device.

The model also predicts that access to independent information can mitigate
the propaganda effects. It tests this prediction using variables associated with the
ability to access independent information, such as the 30-60 independent newspa-
pers available in Rwanda at the time of the genocide, by estimating whether the
broadcasts had smaller effects in villages with higher levels of literacy and primary
education. The empirical results show that more education decreased the propa-
ganda effects, as there is no effect of radio coverage in villages in the tertile with the
highest literacy rates and primary education.

To assess how much of the genocide that can be explained by the violence, the
paper conducts a simple counter-factual calculation implying that Radio RTLM
caused approximately 9.3% of the genocidal violence, corresponding to at least 45
000 deaths. The results therefore suggest that Radio RTLM was a quantitatively
important causal factor in the genocide.

Finding that the propaganda caused more violence, and was partly effective

because of strategic complements in violence, opens up further questions. Why are
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there strategic complements in violence? Is it because attacking in numbers is less
risky? Or is it because not participating is dangerous when many others participate?
Are strategic complements generally present in civil conflicts? If so, what are the
other devices used for coordination? These are important questions left to future

research.
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6.1 Appendix

6.2 Uniqueness

The equilibrium strategu for individuals with no radio is unique. By assuming that
agents without are also unaware that others are getting the public signal p, they
only receiving a private signal and play the game as if » = 0. This then leads to the

Morris and Shin (1998) uniqueness result under private signal only.

The equilibrium for individuals with radio (receiving both a private and a public
signal, with common knowledge of r among those receiving the public signal) is
unique if % < @, where v = 4/ % This is the Morris and Shin (1998)
uniqueness result under a public signal, with the distinction that only some propor-
tion r of the players receive the public signal. Morris and Shin prove uniqueness
when everybody receives a public signal by iterative deletion of strictly dominated
interim strategies, which can equally be applied in this context. Here, we show a
sketch of the proof, essentially following Morris and Shin (2001). The equilibrium

condition for radio individuals is

Kl +% (rcb {%} L (1) ® {#D —0 (4.11)

Define f(r, k®) as the left hand side function of the equation. A sufficient condition
for a unique solution is that the left hand side increases weakly monotonically in
KT, flr > 0. The uniqueness condition is therefore that the derivative with respect

R is non-negative (the monotonicity condition),

;L0 Ap-rM) 2 a 5 + K"
= 1 (o o )m Fpene (1))

> 0

to K

We see that the function reaches its lowest value when r = 1. Substituting for r = 1

and rearranging gives

a, [d%(p—kf)] o2
1>-¢ [ ( 2 q 2
t opal op0l
Now, the density of the standard normal ¢(-) reaches its maximum value of 1/v/27
when the argument of ¢(-) is zero. Substituting ¢(-) with 1/v/27 then gives the
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sufficient condition for a unique solution

o2 V2t

< 4.12
o2y T« (4.12)
Q.E.D.
6.3 Proof of Lemma 1
The total share of the majority population participating is
h=rhf+ (1 —-7r)n" (4.13)
Taking the derivative with respect to radio coverage gives
oh Oh®
— =h"—nN +r—. 4.14
or T or (4.14)

since h"V is independent of r. We see that % > 0 if A% > AN and % > 0. We

therefore find the sufficient conditions for when A > A" and % > 0.

pft > AN
<
2 o2+ o2
o [(”—;pw— %ﬁ) /ax] > a[(5+0) /0]
o o, 2t
—
o2 or+ol L o)
—p+0———="r" > —+0
o o, 2t
—
2 [a o2+0?
> P4 PRR
b= o2 {Qt - o2 " ]
This is also the sufficient condition for ‘2!;—? > 0. To see this,
ohft 02 02402 02 + 02 Ork
= S N R o == PZY 4.15
or l(agp o2 " >/U ] o2 Or ( )
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which is weakly positive if dx®/0r < 0. From equation (4.11) we use the implicit

function theorem and take the total derivative

okl 1!
7 4.1
or ' R (4.16)

Since by the monotonicity assumption we have that f’r > 0, we have to show that

i ([ 157
"ot el gl

. . .. R N 0'127 a Ui—i—a% R
Applying the sufficient condition for A" > A", we let p = pell iy el +
e, where ¢ is a small positive number, gives

- 2 2 2
2(% |a | %1% R _ R
a o (55 [21:"‘ 2 5}4—5 R a4 gl
f/ - = d x D —® 2t
" t o2
Y Y
- o R Ug
a 5 TR+ 5¢e oy pR
= “lo|Z—_ "7 | _p |2
t 20202404 20202404
| o2+o2 o242
> 0

&qwlwqw

02402 . .
[% + =272 R implies
b

Together with the uniqueness condition (4.12), p >

R
aair <0 (4.17)

. . . . R
which in turn implies % > (0= % > 0..
T T

0'% +J§ /ﬂIR
2t

0.2
We now show that p > —Z implies that the condition p > % [% + ==
is fulfilled for all values of r. Since 85—:2 < 0, the maximum value of x is achieved
when r = 0. Substituting for » = 0 in the equilibrium condition (4.11), we get

a4 kR
e | B

25214
20505+05
o2+02

The equilibrium condition is fulfilled only when x® = —& since substituting " =
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o
—3; gives

The maximum value of k7 is therefore —<

the maximum value of x%, the sufficient condition for % > 0is

Q.E.D.

>

e @ 2% 3t
2t 't 20303401
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6.4 Proof of Proposition 1.

Recall that

0_12, g n Oi —i—JIz, (_g
o2 |2t o2 2t
«
2t
oh Ohtt
— =pt_pN —_
or tr or

2t

)
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which is when r» = 0. Substituting for

(4.18)

When « = 0, the equilibrium conditions imply that x¥* = xf* = 0, for all r. From
equation (4.15), this implies that %L—f = 0. Furthermore, Oh/0r > 0 if h* > hYV,
which is always true if p > 0. To see this,

Since hf* and h" are both constants, Oh/dr = h® — hN =& > 0.

Q.E.D.

> BV
=
>q>{
=
> 0



132 Chapter 4. Propaganda and Conflict

6.5 Proof of Proposition 2

Proposition 5 2 (« > 0) : If participation is subject to strategic complements,
then radio coverage exhibits increasing scale effects (0*h/dr* > 0 for r € [0,7], and
9?h/or* < 0 for r € (7,1], where 0 < 7 < 1). Furthermore, the effect of radio
coverage is decreasing in the size of the ethnic minority (Oh/Orot < 0 for all r, as
long as h* < 1/2. If h® > 1/2, the sign of Oh/Orot is ambiguous.

6.5.1 Scale Effects

Recall that,
h=rh®+(1—-r)h",

where o g
W =@ <ﬂ> : (4.19)
O
and
Zp+0 -7 R
hf =& % : (4.20)
Oy

Taking the second derivative gives

92h 02 +0? Or® o2+ 02 (RN  O?kR
=2 Lo(2) | -2—— -1 |z2—=2 + (4.21)
or? o2 or o2 or or?
;ﬁﬁp+97 "?::;”12) o e 92xR . .
, Where z = +——+—* and where the second derivative %~ is (derivation not

shown for brevity):

O?KE
< 0.
or?
Now, from (4.17) we have 2 < (. From (4 21) 2 a %1 s initially positive: % > 0,
and we that a necessary Condltlon for < 0isthat z > 0, or equlvalently, that

h® > 1/2. Therefore, % > 0 for all r 1f z < 0. Therefore, there may exists an

0 < 7 < 1 such that 9*h/0r* < 0 for r € (7,1] , where 7 is defined by

o2+ 02 (9rR\? 92T 0
T o) T || T

o +o’ ol
GO
e

Q.E.D.
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6.5.2 Ethnic Minority Size

Furthermore, we also need to show that 1) Oh/drot < 0 for all r as long as h* < 1/2,
and 2) If hf* > 1/2, the sign of Oh/drdt for r > # is ambiguous.
First, taking the cross-derivative of (4.13)

2 2
= L (G 2 ) o) 5o

2 4 42 2 R a.R
I )(% Op) s
[

orot 0,02 ot orot 2t2 ol or ot
(4.22)
Implicit derivation of (4.11) gives 22° > 0, 2" < 0, and gﬁat > 0. Note that (4.22)

in general is indeterminate. However if hR < 1 /2 for all r, then we can show that

3 (% < 0 for all . Two steps are required to show this.

Step 1. First, note that ¢(z) > ¢(2'), since

0'2 0'2
/ Zp_’_g_ x;'; pKR
Z = +«9> 0y < i £ =z
<2t / O

_a
2t

when 7 = 0). And since p > —5: by the definition of propaganda, we have that

To see this, we have shown above that the maximum value of k' (when is

2 2 2
Iz 9219
, a%p +0 o2 2t

ya =
O
_%ia a
02 2t 2t
> V4
Og
a
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Step 2. Note that hf' < 1/2 implies that z < 0. Since the only positive term in
the second term, a given that g"at > 0, a sufficient condition for ﬁ < 0 is then

that ) )
o, + 020k«

—_ >
012, ot 212

Taking the implicit derivative for 2 using 4.11, this condition reduces to

(925

7o L8 (riom) + (1= (') > 1+ (=rm) + (1= r) 6(m)/2)

Tp

We see that the min of the left hand side and the max of the right hand side is
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achieved when r = 0, so as long as this is true when r = 0, the expression is always

true. Applying r =0,

T «
— PO(m') > 1+ —p(m')
o ty
oy R .
But since sk = —5; when r = 0, we have that m’ = % = 0. And since
2o':%o'f:;2;71
®(0) = 1 and ¢(0) = \/%, the condition reduces to

o2 V2t
<

2
o o

which is always by assumption (4.11).
Q.E.D.
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Participation Rate, h

Participation Rate, h

Strategic Complements

0 2 4

Benchmark, alpha=0
————— Medium Complements, alpha=0.25 = High Complements, alpha=0.3

++ Low Complements, alpha=0.2

Figure 1A. The model under different degrees of strategic
complementarities. (p=0,t=1/4, 0 =—1, 0, = 0.05,
o, =0.1).

Strategic Complements

.0
I

4
1

0 2 4 .6
Radio Coverage, 1

‘ ———— Small Ethnic Minority, =1/4 ~ —=—=——=

Figure 1B. The model under strategic complements for two
levels of ethnic minority size. (o = 0.25 and the other

parameter values are the same as in Figure 1A).
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Rwanda Village Boundaries
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Figure 2. A map of Rwandan villages. Source: Paper map by Organisation

Administrative du territorie de la Republic Rwandaise, digitized by the

author.
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Figure 3A. A map of civilian violence.

Organized Violence

Prosecutions
, per 1000 people
o
[ Jo-10
[ 10-20
-
-«
-5

I o

[ ;‘ " v
Jeps ATl Vo
:{fffJ “u,

Figure 3B. A map of organized violence.
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0 25 50 100 Kilometers

1

Figure 4. RTLM Radio Coverage. The two red dots mark the transmitters and
yellow indicates radio coverage. Source: Author’s calculations in ArcGIS using the

ITM/Longley-Rice Propagation Model.
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The Topography of Rwanda
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Figure 5. The topography of Rwanda. Source: Shuttle Radar Topography

Mission
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Figure 6. Topography and radio coverage in four communes. The left picture shows

the height of ground, where brighter marks higher altitude. The right picture shows the

empirical radio coverage, where grey marks radio coverage. The signal comes from the
Mount Muhe transmitter located 30 km to the west (outside the figure). The figures show
that within each commune, villages (boundaries in thin white lines) to the east of hilltops

have low radio coverage due the hilltops in the line-of-sight to the transmitter. Source:

SRTM topography data, Author’s own calculations of radio coverage in ArcGIS software.
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Figure 7. Scale Effects, Total Violence.
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Table 1. Summary Statistics
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Variable Observations Mean Std. Dev.
Dependent Variables

Participation Rate. Total 1105 084 .070
Participation Rate, Civilian 1105 072 060
Participation Rate. Organized 1105 013 016
Independent Variables

Radio Coverage 1105 189 226
Altitude, Mean 1105 1.713 229
Altitude, Variance 1105 9208.3 10531.6
Distance to Transmitter 1105 5.171 2.841
Distance to Major Town 1067 .200 120
Distance to Major Road 1071 .058 .052
Distance to the Border 1074 217 127
Village Area 1105 15.07 446
Hutu Literacy Rate 1105 503 .056
Hutu Primary Education 1105 579 .060
Tutsi Minority Size 1105 098 .085
Population 1105 4846.7 2456.5
Population Density 1105 528 .868

The dependent variables are violent crimes prosecutions divided by the village population in 1991: Organized
Violence is crime category 1 prosecutions against organizers, leaders. army and militia: Civilian Violence is crime
category 2 prosecutions for homicides. attempted homicides and serious violence. Total is the combined Civilian and
Organized. Radie Coverage is the share of the village area that has RTLM reception. Altitude, Mean is the mean
altitude in the village in kilometers. Alfinude, Variance is the village variance in altitude in meters, Distance o
Transmitter is the distance in kilometers to the nearest RTLM transmitter. The other distance variables are measured
in decimal degrees. Hutu Literacy Rate is the fraction of Hutu household heads in the commune that are literate. Huru
Primary Education is the fraction of Hutu household heads in the commune that have at least some primary education.
Education and literacy data are taken from the 1991 Census. available only at the commune level. There are 129
communes in the sample. and approximately 8.6 villages per commune. Population is the population number in the
village and Population Density is 1000 people per square kilometers. also from the 1991 Census.
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Table 2. Exogeneity Check

Population ) Distance to Major  Distance to Major Distance to the
Dependent Variable Density. 1991 Population, 1991 Village Area. km™ Town Road Border
(1 @ (3) ) (%) () (7 ®) &) (10) (1 (12
level log level log level log level log level log level log
Radio Coverage 0.240 0.177 -557.32 -0.047 28484  -0.224 0.006 0.096 -0.012  -0233  0.001 0.091
[0352] [0.205] [766.21] [0.094] [31.305] [0.191] [0.010] [0.112] [0.010] [0.212] [0.011] [0.146]
Controls Y Y Y Y Y Y Y Y Y Y Y Y
Commune FE Y Y Y Y Y Y Y Y Y Y Y Y
N 1105 1105 1105 1105 1105 1105 1067 1067 1071 1071 1074 1074
R-squared 0.44 0.42 042 045 0.18 0.56 0.95 0.90 0.81 0.70 0.96 092
P-value of Radio Coverage 0.496 0.389 0.468 0.618 0.365 0.243 0.528 0.390 0.234 0.275 0.957 0.535

Radio Coverage is the share of the village area that has RTLM radio coverage. The controls are: A second-order polynomial in village mean altitude, altitude variance. and a
second-order polynomial in the distance to the nearest transmitter. Robust standard errors in parentheses, clustered at the commune level. There are 129 communes in the sample.
* significant at 10%: ** significant at 5%: *** significant at 1%.
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Table 3. Main Effects

Log(Participation Rate)

Dependent Variable

Total Vielence

Log(Participation Rate)
Civilian Violence

Log(Participation Rate)
Oreanized Violence

ey ) (3) ] () (6) (7
Radio Coverage -0.717 0.571 0.561 0.520 0.501 0.559 0.572
[0.260]%** [0.229]** [0.244]%* [0.229]** [0.246]** [0.294]* [0.288]**
Log(Population Density) -0.127 -0.120 -0.101
[0.071]* [0.071]* [0.082]
Distance to Major Town 1.019 1.224 -0.518
[1.534] [1.526] [1.768]
Distance to Major Road -2.791 -2.646 -4.527
[1.548]* [1.554]* [1.810]%*
Distance to the Border 1.910 2.150 0.198
[1.317] [1.366] [1.625]
Controls N Y Y Y Y Y Y
Commune FE N Y Y Y Y Y Y
N 1105 1105 1066 1105 1066 1105 1066
R-squared 0.02 0.62 0.63 0.61 0.62 0.51 0.52

Participation Rate 1s the number of violent crimes prosecutions per capita: Total Violence is the sum of Civilian and Organized Violence, Organized Violence
is crime category 1 prosecutions against organizers, leaders, army and militia; Civilian Violence is crime category 2 prosecutions for homicides, attempted
homicides and serious violence. Radio Coverage is the share of the village area that has RTLM radio coverage. The radio propagation controls are: A second-
order polynomial in village mean altitude. village altitude variance. and a second-order polynomial in the distance to the nearest transmitter. Robust standard

errors in parentheses. clustered at the commune level. There are 129 communes in the sample.
* significant at 10%: ** significant at 5%; *** significant at 1%.
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Table 4. Ethnic Polarization

A Log(Participation Rate) Log(Participation Rate) Log(Participation Rate)
Dependent Variable Total Violence Civilian Violence QOrganized Violence
(&3] (2) # (5) (6) (7)
Radio Coverage 0.932 0.936 0.849 0.834 0.870 0.922
[0.303] %= [0.325]%** [0.301 ]#* [0.325]** [0.379]** [0.369]**
Radio Coverage x High Ethnic Polarization -0.972 -0.972 -0.884 -0.864 -0.839 -0.907
[0.411]** [0.427]** [0.412]** [0.430]** [0.619] [0.614]
Log(Population Density) -0.126 -0.118 -0.100
[0.070]* [0.070]* [0.081]
Distance to Major Town 0.845 1.069 -0.681
[1.509] [1.504] [1.738]
Distance to Major Road -2.736 -2.598 -4.475
[1.528]* [1.537]* [1.789]**
Distance to the Border 1.824 2.073 0.118
[1.296] [1.346] [1.613]
Controls Y Y Y Y Y Y
Commune FE Y Y Y Y Y Y
N 1105 1066 1105 1066 1105 1066
R-squared 0.62 0.63 0.61 0.62 0.51 0.52

Participation Rate is the number of violent crimes prosecutions per capita: Total Violence is the sum of Civilian and Organized Violence, Organized
Violence 1s crime category 1 prosecutions against organizers. leaders. army and militia; Civilian Violence is crime category 2 prosecutions for
homicides. attempted homicides and serious violence. Radio Coverage is the share of the village area that has RTLM radio coverage. The radio
propagation controls are: A second-order polynomial in village mean altitude. the village altitude variance. and a second-order polynomial in the
distance to the nearest transmitter. Robust standard errors in parentheses. clustered at the commune level. There are 129 communes in the sample.

* significant at 10%: ** significant at 5%: *** significant at 1%.
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Table 5. Scale Effects

Dependent Variable

Radio Coverage, 0.1 - 0.2
Radio Coverage, 0.2 - 0.3
Radio Coverage, 0.3 - 0.4
Radio Coverage, 0.4 - 0.5
Radio Coverage, 0.5 - 0.6
Radio Coverage. 0.6 - 0.7
Radio Coverage. 0.7 - 0.8
Radio Coverage, 0.8 - 0.9

Radio Coverage, 0.9 —1

Controls
Commune FE
N

R-squared

Log(Participation Rate)
Total Violence

Log(Participation Rate)
Civilian Violence

Log(Participation Rate)
Organized Violence

@ 2 3)
0.181 0.163 0.346
[0.119] [0.119] [0.121]%**
0.178 0.180 -0.004
[0.148] [0.143] [0.145]
0.278 0.281 0.147

[0.153]* [0.158]* [0.149]
0.194 0.196 0.115
[0.138] [0.137] [0.216]
0.232 0.227 -0.005
[0.191] [0.199] [0.199]
0.154 0.169 0.171
[0.187] [0.178] [0.320]
0.602 0.559 0.594

[0.201 [0.205]%%* [0.285]*
0.518 0.429 0.855

[0.228]%* [0.239]* [0.288]+**
0.498 0.381 0.810

[0.211]* [0.189]** [0.390]*

Y Y Y

Y Y Y
1105 1105 1105
0.62 0.61 0.52

Participation Rate is the number of violent crimes prosecutions per capita; Total Violence is the sum of Civilian and Organized
violence. Organized Violence is crime category 1 prosecutions against organizers. leaders. army and militia: Civilian Violence is
crime category 2 prosecutions for homicides, attempted homicides and serious violence. Radio Coverage is the share of the
village area that has RTLM radio coverage. The radio propagation confrols are: A second-order polynomial in village mean
altitude, village altitude variance, and a second-order polynomial in the distance to the nearest transmitter. Robust standard errors
in parentheses. clustered at the commune level. There are 129 communes in the sample.
* significant at 10%: ** significant at 5%: *** significant at 1%.
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Table 6. Ability to Access Independent Information
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Dependent Variable

Log(Participation Rate)

Total Violence

(1

Radio Coverage x Low Hutu Literacy 1.499
[0.582]**

Radio Coverage x Medium Hutu Literacy 0.535
[0.323]*

Radio Coverage x High Hutu Literacy -0.013
[0.308]

Radio Coverage x Low Hufu Education

Radio Coverage x Medium Hutu Education

Radio Coverage x High Hutu Education

Log(Population Density)

Distance to Major Town

Distance to Major Road

Distance to the Border

Controls Y

Commune FE Y

N 1105

R-squared 0.62

2

1.549

[0.602]**

0.484
[0.355]
-0.042

[0.321]

-0.122
[0.071]*
0.963
[1.513]
2592
[1.526]*
2.178
[1.299]*

v
v
1066
0.63

(3

0.855
[0.473]*
0.824
[0.329]*
0.015
[0.337]

v
v

1105
0.62

@

0.811
[0.480]*
0.980
[0.366]%*
-0.139
[0.364]
-0.128
[0.070]
0971
[1.536]
-2.821
[1.5417"
2011
[1.304]

v
%
1066
0.63

Participation Rate is the number of violent crimes prosecutions per capita; Total Violence is the sum of Civilian and Organized
violenice. Organized Violence 1s crime category 1 prosecutions against organizers. leaders. army and militia: Civilian Violence 1s
crime category 2 prosecutions for homicides. attempted homicides and serious violence. Radio Coverage is the share of the village
area that has RTLM radio coverage. The radio propagation controls are: A second-order polynomial in village mean altitude. village
altitude variance. and a second-order polynomial in the distance to the nearest transmitter. The other variables are described in the
data section. Robust standard errors in parentheses. clustered at the commune level. There are 129 communes in the sample.

* significant at 10%: ** significant at 5%: *** significant at 1%.
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Chapter 5

Tuning in the Market Signal: The
Impact of Price Information on

Market Exchange in Uganda

"Buyers were offering 300 shs/kg for beans in our wvillage, but when radio an-
nounced a price of 500 shs/kg we negotiated at that price" [Ugandan farmer, in Ferris
(2006)]

"It’s not easy to cheat farmers these days because they are getting information about
market prices from the radio. Things are changing” [local trader in Uganda as reported
in BBC Focus On Africa magazine, 2004]

1 Introduction

This paper investigates how access to information on market prices affects market
activity and the allocations of goods in the economy. A cornerstone in economic
theory is the role of information. One of the fundamental results is that in perfectly
competitive markets, where price taking producers and consumers are assumed to
trade goods at publicly known prices, the allocation of goods in the economy is effi-
cient.! In developing countries, however, these assumptions stand in sharp contrast
to the reality faced by the main economic agents in the economy: small-scale rural
farmers. While a majority of the population in developing countries live in rural
areas and make their livelihood mainly from farming crops, access to updated infor-
mation on prevailing prices in urban market centers is limited due to low levels of
information and communication infrastructure (World Bank, 2007). Furthermore,
when farmers choose to sell parts of their agricultural output, they typically do so by

* This paper is co-authored with Jakob Svensson, ITES Stockholm University. We thank Frances
Nsonzi and the management team at Foodnet for their assistance. Comments from seminar par-
ticipants at Tilburg University and Goethe-University in Frankfurt is gratefully acknowledge. Fi-
nancial support from the Swedish International Development Agency, Department for Research
Cooperation and Handelsbanken’s Research Foundations is gratefully acknowledged.

! This is the famous First Fundamental Welfare Theorem.
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engaging in trade with local traders that buy their crops at the farm-gate, often with
limited competition from other traders (Fafchamps and Minten, 2001; Ferris, 2004),
and resell them in urban market centers.? Importantly, while rural farmers have
little access to updated price information, traders that constantly travel between
rural areas and the market centers are naturally relatively well informed about the
prevailing market prices.> The resulting economic exchange at the farm-gates could
therefore be characterized as outcomes of a contracting process between traders and
farmers, where traders have superior information relative to farmers. This type of
asymmetric information, in turn, may lead to market frictions with sub-optimally
low levels of market exchange.

Furthermore, although farming is the main economic activity for most people in
developing countries, subsistence farmers mainly produce mainly for consumption
within the household, with only small shares of their output sold. In Uganda,
only around 17 percent of the output are sold and less than one-third (and for some
crops as few as one-tenth) of the farmers are selling their crops on the market. Thus,
most of the agricultural production is consumed within the household. Naturally,
the low share of output sold is not necessarily due to market failures in agricultural
markets, as the division of output between consumption and sales could be efficient
if the markets are functioning well. However, given the lack of access to accurate
price information in rural areas and the potentially important contractual frictions
this may give rise to, it is somewhat surprising that there are so few empirical
studies estimating whether improvements in market information increase economic
exchange and market participation by farmers. This paper aims at filling that gap.

We present a simple model of the agricultural sector, with asymmetric infor-
mation between farmers and traders. Then, we then test the predictions of the
model using a natural experiment in Uganda. The main insight from the model is
that the asymmetric information gives rise to contracting frictions between farmers
and traders, as rent-seeking traders operating in rural areas with low availability
of updated price information have incentives to claim that the prices in the cen-
tral markets are lower than the prevailing ones. This leads to market failures with
sub-optimally low levels of market exchange, as it reduces farmers’ willingness to
engage in gains from trade due to the information rents available to traders.* Ac-
cess to price information can reduce these frictions, and lead to increased supply
and incomes for informed farmers, as well as lower prices for consumers in urban
market centers. Guided by these theoretical insights, this paper asks whether in-
creasing farmers’ access to price information can reduce such frictions and improve
the functioning of developing countries’ agricultural markets.

We exploit a "natural experiment” — the Market Information Service (MIS) in
Uganda — to assess the impact of providing crop market price information to small-
scale farmers. Starting in 2000, the MIS collected weekly data on market prices
for some of the main agricultural commodities in 21 of Uganda’s 56 districts, and

2 In Uganda, almost 80% of the farmers sell their crops to private traders and only a few percent
directly to a district market.

3 See, for instance, Ferris (2004) and Banerji and Meenakshi (2004).

4 For an overview of bilateral contracting under asymmetric information, see Bolton and Dewa-
tripont (2005).
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disseminated the information through local FM radio stations in the participating
districts. The presumption was that the provision of accurate, timely and appro-
priate market information to farmers through radio transmissions would improve
their ability to bargain with local traders. Using data from the Uganda National
Household Surveys of 2000 and 2005, as well as the data on market prices collected
by MIS, we study the effects of giving farmers access to market price information
on the likelihood of farmers selling their crops, the share of the output sold, the
prices received, and urban market prices. To identify the causal effects of access to
information, we exploit differences in exposure over time, across space, and between
crops (within households).

The results show that access to market information increases the likelihood of
selling the crop by 29% (from a baseline of 0.23), the share of output sold by 32%
and the price by 0.41 standard deviations. As a result, the crop income of farmers
with access to market price information increased by an estimated 55%. Consistent
with the model, we show that the effects are larger for crops for which farmers are
less able to predict the market price for (i.e., when the variance in the market price
is high). This is consistent with larger incentive effects when the degree of asym-
metric information increases. Finally, we show that the positive supply response
from information leads to lower prices in urban market centers, as the introduction
of broadcasts decreased the market price by 0.94 standard deviations. Taken to-
gether, our results suggest that by reducing contractual frictions between farmers
and traders, farmers’ access to market price information substantially improves the
income of informed farmers and the price levels for urban consumers, as well as the
functioning of agricultural markets in developing countries.

The paper adds to a small and recent literature on the effects of increased market
information on market outcomes. Focusing on the ability to exploit arbitrage op-
portunities, Jensen (2007) evaluates the effects of the introduction of mobile phones
on market outcomes in the fishing industry in Kerala, India. He finds that by im-
proving fishermen’s and traders’ ability to communicate over large distances, the
introduction of mobile phones improved arbitrage opportunities and resulted in re-
duced waste and decreased price dispersion across geographic markets. Studying
traders’ search behavior in Niger, Aker (2008) finds similar effects on price disper-
sions across grain markets when mobile phones were introduced. Both these studies
focus on technology improvements that reduce the search costs in the decision of
where to sell the output. Goyal (2010) exploits variation induced by the entry of a
large private soybeans buyer (ITC) in Madhya Pradesh, India. She finds that pro-
viding farmers with information about wholesale prices of soybeans in local markets,
and an outside option to sell directly at known prices to I'TC, resulted in an increase
in the average price of soybeans in the local market. This finding is consistent with
a model where information about current market prices and/or the introduction of
a new outside option increased competition between local traders. Our paper differs
from that research in some important ways. First, as in Goyal (2010), we study the
impact of increasing farmer access to price information, rather than trader access to
information.” Second, since farmers in Uganda almost exclusively sell their crops

® This is not to say that the information disseminated through radio did not contain any new
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to traders at the farm-gate and almost never travel to the market themselves, we do
not primarily study the decision on where or to whom to sell the output. Instead, we
investigate the impact on the economic exchange at the farm-gate when the farmer
is better informed about the prevailing market price. Finally, the functioning of
agricultural markets is central to the development of low income countries and we
study the question on why farmers in developing countries tend to only sell small
fractions of their agricultural output. By addressing a particular source of market
failure, i.e. the lack of updated market information leading to contractual frictions
between farmers and traders, we assess to what extent there is an increase in mar-
ket exchanges when the source of the market failure is removed. To the best of our
knowledge, this is the first paper to estimate the impact of farmers’ access to price
information on a farmer’s likelihood of selling his crops, the share of produce sold,
the farm-gate price and urban market prices.

The remainder of this paper proceeds as follows: Section 2 discusses the institu-
tional setup and the Market Information Service. Section 3 presents the model and
its predictions. Section 4 discusses the data and Section 5 presents the empirical
strategy. Section 6 presents the results and investigates alternative mechanisms.
Section 7 concludes the paper.

2 Uganda’s Agricultural Sector

Uganda’s economy is predominantly agrarian. The agricultural sector employs more
than 80% of the labor force and is the main source of livelihood for more than 85%
of the population. In addition, almost 94% of the agricultural production take place
on smallholder plots, including virtually all food production (Ministry of Finance,
2008). Key agricultural products include cash crops (coffee, tea, cotton, tobacco,
and cocoa) and food crops (plantains, maize, cassava, maize, beans, millet and
sweet potatoes), and recently a smaller set of horticultural produce. While there is
significant variation across crops, the market is dominated by small-scale farmers.
Detailed aggregate data for all crops is not available, but for maize, for example, it
is estimated that 95% of the households engaged in maize production are small-scale
farmers (with land holdings of 0.2-0.5ha), contributing over 75% of the marketable
surplus of maize. Medium scale commercial farmers with 0.8-2.0ha of land under
maize production contribute the remaining 25% (RATES Center, 2003).
Small-scale subsistence farmers sell off most of their surplus produce to rural
traders immediately after the harvest due to limited infrastructure such as trans-
port and storage facilities. For maize, rural traders, who operate in villages, con-
stitute over 90% of the total number of maize traders and handle two-thirds of all
traded maize. Typically, traders traverse villages on bicycles and pick-ups procuring

information for traders. However, given that traders travel back and forth to the market places on
a daily basis while farmers do not, it is clear that the relative information supplied to farmers was
much larger. We also find no evidence of decreased price dispersion across districts after the radio
disseminations started transmissions (results not reported). Even if traders were benefitting, the
empirical strategy estimates effects of farmeers’ access to price information.



Chapter 5. Tuning in the Market Signal 153

produce at farm-gate prices on a cash basis. Moreover, almost no farmers engage
in long-term contractual arrangements with a trader. In a survey on ten districts,
Ferris et al. (2006) report that only 3% of the farmers were trading on the ba-
sis of long-term contractual arrangements. Instead, most farmers engage with the
market through traders on an informal and opportunistic manner, resulting in spot
contracts between farmers and traders.

Traders either work independently or as agents of larger urban traders. Since
traders travel back-and-forth to the market, while farmers seldom sell their output
on the main district markets, sellers generally have less or little information about
current prices while buyers are often well-informed, at least about the price in the
district market where they are active (RATES Center, 2003).

Prices on most cash- and food crops vary greatly in district markets in Uganda
over time. To illustrate this, Figure 1 depicts the weekly market price for cassava in
the Kasese district market center (the coefficient of variation over time is 0.28, close
to the mean of 0.24). Given these price variations, it is not surprising that farmers
in Uganda view getting market information as one of their highest priorities (Ferris,
2004).

Prices also vary greatly across locations. Figure 2 plots the market price of
beans during week 20 in 2001 across the participating MIS-districts. The variation
in prices across districts at a given point in time suggests that to the extent that
farmers sell their output to traders located in their own district, the market price
in that district, rather than the average price in the country, is the key statistic.
Figure 2 also suggests that the lack of adequate transportation infrastructure makes
it difficult to exploit arbitrage across markets, thus implying that prices can be
systematically different across space at a given point in time.

2.1 The Market Information Service

In 2000, the Market Information Service project was initiated by two agricultural
research organizations (IITA and ASARECA) in association with the Ministry of
Trade, Tourism and Industry in Uganda. The starting point of the project was sur-
vey data indicating that most farmers had limited knowledge of the current market
prices in the main district market centers, and scarce information on price move-
ments and market trends. By providing accurate, timely and appropriate informa-
tion, the assumption was that small-scale farmers would be able to make better
decisions about what to produce and where to sell their output. Timely and accu-
rate information would also improve farmers’ bargaining position vis-a-vis local and
regional traders.

In 2004, the Market Information Service was operating in 21 districts in Uganda.’
Figure 1 shows a map of participating districts. The project collected data, on a
weekly basis, on market prices for 19 agricultural commodities. In practice, how-
ever, the MIS regularly reported prices on the seven main food crops in Uganda (see
details below): Beans, Cassava, Groundnuts, Maize, Millet and Sweet potatoes.

6 The total number of districts in 2004 was 56. Not all districts could be included in the MIS
project because for budget and administrative reasons.
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The information was processed and disseminated through various radio stations
in each MIS district. Each week, a 15-minute radio program was broadcast and each
day, a 2-4 minute news bulletin was broadcast in altogether eight local languages.
The main focus of the radio shows was to provide updates on district market prices.
The radio stations used for dissemination were popular ones and in 2004, the MIS
was estimated to reach seven of Uganda’s twenty-four million people each week
(Ferris, 2004)." The intervention, therefore, was on a large-scale.

Next, we present a simple model of price information and agricultural market
exchange.

3 A simple model of price information and agri-

cultural market exchange

We model an economy consisting of atomistic small-scale rural farmers, rural-urban
traders, and consumers in an urban center. There is one good (crop) which is
produced by the farmers, bought by traders at farmers’ farm-gates, and resold to
consumers in the urban market center. The model consists of two parts. In the first
part, we model how farm-gate prices and quantity are set, conditional on farmers’
access to information, and taking (urban) market prices as given. In the second
part, we endogenize the market prices in the urban market center where all traders
sell the crops bought from farmers. This then pins down the equilibrium quantities
and prices both in the urban market center and at the farm-gates. The model
will have two key features reflecting the conditions in many low-income countries,
including Uganda as described above. First, since traders constantly travel back
and forth between the urban market and the rural areas, the market price (and
the demand shock) will be observable to traders. Rural farmers do not observe the
market price, however. Second, competition between traders at the farm-gate is
imperfect. This will then give rise to inefficiencies due to asymmetric information
between traders and farmers. Finally, we present predictions on how prices and
quantities will respond to an increase in the access to price information. The goal
is to take these predictions to the data in the subsequent sections.

3.1 The Farm-Gate Equilibrium

Let each farmer produce one crop of quantity (), of which he can sell ¢ < @ to a
trader and consume the rest, ¢ = () —q. We are interested in how much a farmer sells
of what he produces and the prices he receives for his crops (henceforth "farm-gate
price"), conditional on what information he has of the current retail market price

" The MIS project initially bought air-time from the radio stations for the radio program. In-
terestingly, because of the popularity of the program among farmers, several commercial radio
stations started to transmit the programs without public funds.
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(henceforth "market price"). The farmer’s payoff function is
U=R+ul@—q), (5.1)

where R is the total amount paid to the farmer (for ¢) and u(0) = 0,4/'(c) > 0,
u”’(c) < 0.

Competition between traders at each farm-gate is imperfect.® For simplicity, we
assume that there is one trader at the farm-gate to whom the farmer can sell.” The

trader’s profit is
I=mqg—R, (5.2)

where m is the current market price in the urban retail market.!® We assume there
to be three possible market prices m; < ms < mg that are realized with probability
71, o and 73, respectively (and summing up to one). To ensure that m; can be a
price in equilibrium, we assume that u/(Q) < my.!!

The economy consists of a continuum of atomistic farmers, with measure one.
The are two types of farmers: informed (knows the realized retail market price) and
uninformed (cannot observe the realized retail market price). There are r € (0, 1]
informed farmers in the economy.

To keep things simple and avoid signalling games, the trader reports a market
price to the farmer, and the farmer offers a take-it-or-leave contract to the trader
on quantity ¢; (subscript denotes state of nature or market price) and per-unit price
p; (or, analogously, revenue R; = p;q;). We are interested in the menu of contracts
{(g;,m;; i =1,2,3} to which the farmer can commit to.'?

3.1.1 The uninformed farmer

Assume that the farmer cannot observe the market price. The farmer only knows
that the market price is m; with probability 7;. This is essentially a standard
bilateral contracting model, or monopolistic screening, under hidden information
(In the appendix, we present the first-best solution maximizing total welfare).

8 Reasons for this could be high fixed costs (buying a truck) for becoming a trader, or collusion
between traders.

9 If, for example, one allows for two traders they could, through Bertrand competition, make
the environment perfectly competitive. It is worth noting that this would be inconsistent with the
anecdotal evidence presented above. Moreover, informing the farmer about the market price in
such a case would also have no effect as Bertrand competition would drive the farm-gate price to
the market price (short of transport costs).

10 Transport costs ¢ could easily be added, for example the linear cost tq, for the trader without
changing the main results.

11 Solving the farm-gate equilibrium with continuous prices does not change the main results.
We choose discrete prices because they are much more tractable than continuous prices. In the
Ugandan data, the market price distribution resembles a truncated normal distribution. When
mo > 0.5 and m; =~ w3, three discrete prices can be used to serve as an approximation for a
truncated normal distribution.

12 We solve for the first-best benchmark contract in the appendix.
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The farmer will suggest a contract conditional on the market price that the
trader reports. The uninformed farmer’s problem is that the trader, who knows the
market price, has incentives to claim that the market price is lower than it actually
is. However, since the trader is more eager to buy when the market price is high,
the farmer can possibly reduce the trader’s incentives to report a low market price
by cutting down the amount he sells when the trader reports a low market price. By
reducing the trader’s incentives to report a low market price, the farmer can reduce
the informational rent of the trader.

The problem for the uninformed farmer can, in its most general form, be stated
as

i[RI+ u( bject t 5.3
m%)él)} Zﬂ' u(@ —¢/")] subject to (5.3)
mig?t — RYT >0 foralli (5.4)

miq”" — RYT > miq]w - R;H for all 4,5 (5.5)

Exploiting the fact that the Spence-Mirrless single-crossing condition holds, we
can reduce the number of incentive constraints to a smaller set of local down-
ward incentive constraints and a monotonicity condition (see the appendix).!®> The
monotonicity condition holds if

1
Assumption 1: — (mg — mq) > E(mg — my) (5.6)
™ 2
which we assume to be the case.
Rewriting the first-order conditions we have
qi]l _ Q — uc_l (ml — @(mg — m1)> for my > 7?1 (57)
0 for m; <y
qg] _ Q — Uc_l <m2 — :—Z(mg — TTLQ)) for Mo > Tzlg (58)
0 for mq < Mg
g = Q—wu.'(ma) (5.9)

13 The Spence-Mirrless single-crossing condition is

0 [_8U/8q}_ 0 [ m

om | oU/oR| ~ om ‘_1]>0

For details on how to solve contract problems of this form, see Bolton and Dewatripont (2005).
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where the threshold market prices m; are

iy = < ! >(7T2u/(Q)+7T3m3) (5.10)

1-— 1
Thl = 7T1UI<Q) -+ (1 — 7T1)m2 (511)

and ms > M, as long as assumption 1 holds. Note that if m; > m; and mo > ms, an
uninformed farmer always sells positive amounts of his output. Given that a large
fraction of small scale farmers in developing countries (a majority of the farmers in
Uganda) are subsistence farmers that consume all their crop output, the assumption
that m; > my and ms > my are inconsistent with the data. In addition, since one
of the goals of the model is to explain behavior on the extensive margin (i.e., the
probability of selling any output), we instead make the natural assumption that the
uninformed farmer is the least willing to sell at the lowest market price. That is, we
assume that
Assumption 2: my < my; and mo > My

holds, which implies that ¢/ = 0. The probability that the uninformed farmer will
engage in market exchange (i.e., the extensive margin) is then

P T=PEY >0)=1-n7. (5.12)

From the IR-constraint and the IC-constraints (see appendix), we can determine the
farm-gate prices for the uninformed farmer

pY" = {no exchange} (5.13)

Pyt = my (5.14)
Ul

Py = my— #(mg — mo) (5.15)
3

Note that pl/? < m; for i = 2,3. Using (5.14), (5.15), (5.8) and (5.9), the average
farm-gate price and quantity are

1 Ul
FE [ ,E]I} = oMo + mT3Mms — 7T3Q2—U1(m3 — mg) (516)
1—m d3

B ") =7 | Q- uct (o= Zma =) )| 4 ma[Q -t ()] (517

2

Having presented the equilibrium outcomes for uninformed farmers, we now turn to
the case of the informed farmer.
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3.1.2 The informed farmer

Now instead assume that the farmer knows the current market price. The con-
strained maximization problem is then

ma)1< Zm (R} +u(Q —q)] subject to (5.18)
R;)}

miql — R} >0 for all 4, (5.19)

where (5.19) is the trader’s individual rationality constraints (IR).

Since the farmer has no incentives to relax the IR-constraints, we can solve for
R! from (5.19) and substitute into the maximand (5.18). This yields an identical
problem as that in the first-best. Thus, the quantity sold under full information, ¢/,
is equal to the first-best quantities

o =Q—ut(my), i=1,2,3 (5.20)
From the IR-constraint we can solve for the farmer’s revenue, R;, and the unit price

R
pl=— =m. (5.21)
g;

S

We can now calculate the average farm-gate price and quantity

E [ z]] = MM + MM + 313 (522)

E [qﬂ =m (Q — uc_l(ml)) + o (Q - uc_l(mz)) + 73 (Q — u;l(mg)) (5.23)
pl = P(¢l >0)=1, (5.24)

where the last result implies that the informed farmer will always engage in market
exchange since v'(Q) < m;.

3.1.3 Informed versus uninformed farmers

Define the differences in average outcomes as 8, = E [¢f — ¢/'] /Q, B, = p' — pV"
and 8, = F [p! — pl!]. Using (5.12), (5.16), (5.17), (5.24), (5.22) and (5.23), we

can calculate the average difference in outcomes
Extensive margin:
B,=m1>0 (5.25)

Share sold: .

0 [miat + oz —a5")] >0 (5.26)

B =
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Farm-gate price:

B, =1 (my — 1) + <L> (‘IQ—UI(m3 _ mg)) <0. (5.27)

T
Ty + T3 CI3U

where 1 = ™72 ams Even though the informed farmer gets a higher farm-gate
price for each market price at which the uninformed farmer sells, we see that the
average difference in farm-gate prices can be either positive or negative. This may
seem counterintuitive, but it is driven by the fact that becoming informed has two
effects on the farm-gate price: a direct incentive effect (positive) and an indirect
selection effect (negative). First, the direct incentive effect is positive since, condi-
tional on a market price, the informed farmer does not have to incentivize the trader
in order to reduce informational rents. This increases the average farm-gate price
for the informed farmer. Second, the indirect selection effect is negative since the
informed farmer is willing to sell at the lowest market price, while the uninformed
farmer is not. This decreases the average farm-gate price for the informed farmer.
If my; > m, the direct incentive effect dominates the indirect selection effect, and
the effect of being informed is positive on the farm-gate price.!* However, since it is
not obvious a priori which effect that should dominate, this is an empirical question.
We can now summarize the key results in the following proposition.

Proposition 1 Taking the urban market price distribution as given, an informed
farmer is more likely to be active on the market than an informed farmer (the
extensive margin); 3, > 0, and will on average sell a larger share of his output
(the total margin); 5, > 0. The difference in average farm-gate price is in general
indeterminate; 3, < 0. If the incentive effect dominates the selection effect, the
effect on the farm-gate price is positive, 3, > 0.

Intuitively, since the trader is more eager to buy when the market price is high, the
uninformed farmer can reduce the trader’s incentives to report a low market price by
cutting down the amount he sells when market prices are low. By sacrificing alloca-
tive efficiency, the farmer reduces the trader’s incentives to misreport the market
price and thus reduces the trader’s informational rents. Such an incentive scheme
may be too costly when the market price is very low, so for low prices the farmer
will choose not to sell.

Proposition 2. Provided that assumptions 1 and 2 hold, and for a given market
price, an increase in 71 and 73 (which implies an increase in the variance of market
prices) will increase the difference in the intensive and the extensive margin between
the full information and the hidden information outcomes.'®

Intuitively, stronger incentives are required to induce the trader not to report a lower
price than the market price when the distribution of prices are more spread out.

14 As long as the lowest market price, m;, is higher than the expected market price under which
uninformed farmers actively sell, /i = T22ETams — Fm,; | ¢! > 0], the effect is positive.
15 An increase in w1 and w3 results in a fall in wo. As a result, ¢! falls and p™! increases. ¢f'"

——
and p'! remain unchanged. pi't also falls but pi! increases so the effect on E[p;] is unclear.
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3.2 The Urban Market Price

In the previous section, prices were taken as given. In this section, we endogenize the
market prices. Each trader sells all the crops that he has purchased from farmers.
Let the set of traders be large such that each trader is a price taker in the retail
market at the urban center. The supply is then a function of the market price and
the fraction of informed farmers,

S(mg,r) =rg" (mg) + (1 —r)¢" (my) ,i=1,2,3 (5.28)

where ¢’(m) and ¢Y!(m) are given by equations (5.7) - (5.9), and (5.20), respec-
tively. We can consider the demand coming from consumers consisting of urban
non-agricultural households. For simplicity, we assume a linear demand function

D(mi,éfi) =d— (sz + € y 1= 1, 27 3 (529)

where ¢; is an aggregate demand shock. We assume there to be three possible demand
shocks €; < €3 < €3, that are realized with probability 7, ms, 73, respectively
(and summing up to one). We can think of the demand shock emanating from
shocks in urban wages due to import or export price shocks for non-agricultural
commodities. Key is that the demand shocks give rise to market price shocks and
they are unobservable to farmers but observable to traders. This gives rise to the
asymmetric information frictions at the farm-gate when farmer and traders bargain
over the contract.'

The equilibrium (the urban market equilibrium and the farm-gate equilibrium)
is pinned by three market clearing conditions

d—o6m} + e =gl (m}) (5.30)
d —omj + ez = rgy(m3) + (1 —)gy " (m3, mj) (5.31)
d — 6m3 + e3 = qi(m3) (5.32)

together with the farm-gate equilibrium quantities (5.7) - (5.9), and (5.20).
Taking the total derivative with respect to r, we can determine the effect of r,
the share of informed farmers, on the retail market prices. The three derivatives are

0 * I *
T 1Umy
(5 + TW

16 The linear demand function is not necessary for the main results. It is sufficient with a
downward sloping demand curve. Key is that farmers cannot observe the market prices and the
demand shocks. Similar results could be produced with aggregate and idiosyncratic supply shocks
affecting @, as long as farmers cannot perfectly observe the two shock components.



Chapter 5. Tuning in the Market Signal 161

om* UI * *\ _ 1 *
mi__ i) o e
T oIt (1)
om;
o 5.3
or (539

The expected marginal effect of the share of informed farmers on the urban market

price is thus

OE [m*]  Omj oms
S =M kTt <0 (5.36)

We can now state the third and final proposition:

Bum

Proposition 3. The retail market price is decreasing in the share of informed
farmers.

The intuition behind this result is relatively straightforward, as informed farmers
sell larger shares of their output (relative to uninformed farmers) given a market
price. Increasing the share of informed farmers increases the total quantity sold by
traders in the retail market, which shifts the supply curve outward. This then puts
downward pressure on prices in the retail market.

Furthermore, Proposition 3 implies that Propositions 1 and 2 are now equilibrium
statements with endogenized market prices. In other words, the differences between
informed and uninformed farmers (3 o Bss f,) are differences that are partly driven
by how many farmers are informed, since uninformed farmers are affected by avail-
able price information through the supply behavior of informed farmers (and vice
versa).

3.3 Predictions

Using Propositions 1-3, we can summarize the main predictions:

Prediction 1 (Extensive Margin): Informed farmers are more likely to engage
in market exchange (3,>0).

Prediction 2 (Total Margin): Informed farmers sell larger shares of their output

(B, >0).

Prediction 3 (Farm Gate Price): The effect on the farm-gate price is in general
indeterminate (3, < 0). If the direct incentive effect dominates the indirect selection
effect, the effect is positive.

Prediction 4 (Price Uncertainty Effects): The effect on supply behavior (Ez-
tensive and Total Margin) is increasing when there is more underlying uncertainty
in the market price (i.e., when the market price distribution is wider).

Prediction 5 (Retail Market Price): When the share of informed farmers in-
creases, the retail market price decreases (f3,, < 0).
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Next, we present how we take these predictions to the data.!”

4 Data

To test the predictions of the model, we want to measure whether a farmer is in-
formed about the market price, whether he engages in market exchange (p;), the
share of output sold (s;), the farm-gate price for sold crops (p;), and market prices
(m;). We are then interested in whether the Uganda Market Information Service
that informed farmers about prevailing market prices through local radio stations
affected the outcome variables as predicted by the model.

We use three data sets: The Uganda National Household Survey 1999/2000
and 2004/2005 (hereafter UNHS 1999 and UNHS 2005) and data from the Market
Information Service, provided by Foodnet. The two household surveys include a full
crop module, enabling us to calculate farm-gate prices for crops sold, p; in the model,
as well as measures of market participation on both the extensive (p) and intensive
(s) margins. The farmer data is measured at the plot level. Summary statistics
of the UNHS 1999 and 2005 are reported in table 1. The data from the Market
Information Service contains weekly data on collected urban market prices (from
2000 to 2005, with some missing data). There is one urban market per district. The
broadcasts were phased in, starting in 2000 for the earliest district (Kampala) and
completed by 2004.'® Using the UNHS 1999 dataset, we are able to use data from
before the broadcast started. By using the UNHS 2005 dataset, we can use data
for when the MIS was fully operational. In addition, for a subset of eight districts,
we have been able to collect information on the exact month in which broadcasts
started.

4.1 Measuring the outcome variables (p, s, p, m)

In our sample of the UNHS 1999 and 2005 datasets, there are 7960 and 5733 farmers,
respectively. Each farmer in the dataset produces one crop or more. We use crop
level data which contains information on what type of crop that is produced, the
quantity produced, the quantity sold, and the price for the quantity sold. We also
have access to a subset of the MIS radio scripts that were used for the broadcasts.
They show that there were some minor crops for which price information was col-
lected but very seldom broadcast. We use the main MIS crops, defined as those that
were reported in radio scripts on average at least once per month in 2004 and for

17 Note that the effects should be interpreted with consideration to the general equilibrium effects
associated with the price information broadcasts. As predicted by the model and shown by the
empirical results, the urban market price will decrease due to increased supply when many farmers
are informed. This will also affect the uninformed farmers and the farm-gate estimates should
therefore be interpreted according to 3,, 3, 8, under endogenized prices.

18 We drop the capital Kampala from our sample since there are no rural farmers in Kampala.
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which we have at least 1,000 data points (farmer plots) in the 2005 UNHS survey.'?
The main MIS crops constitue 76% of the reported MIS crop observations in the
Crop surveys.

We take a conservative approach with respect to outliers, all of which clearly
seem to be a result of misreporting. Thus, we drop all price observations with a
reported unit price (the survey contains information on the quantity produced of
each crop, the quantity sold, and the total value of the sale) higher than the highest
reported weekly market price across all MIS district market centers and we drop all
price observations with a unit price below roughly 0.01US$ (which corresponds to
dropping all observations below the 1th percentile of the distribution for each crop).
We also drop observations with a higher quantity sold than harvested.

We use a similar rule to define control crops (non-MIS crops). Specifically the
control crops are those crops for which the MIS did not collect data for and that
constitute at least one percent of the reported non-MIS crops in the 2005 UNHS
survey. We drop coffee since the Uganda Coffee Development Authority (UCDA)
runs a similar radio program for coffee in the main coffee producing areas of Uganda.

For each crop, we construct an indicator variable equal to one if any of the output
was sold, and zero otherwise, as well as the share of the output that was sold.?’
For farm-gate prices, we then calculate the per kilogram price by dividing the total
price by the quantity sold (in kilograms).?! We can then calculate the standardized
farm-gate price.??

The UNHS 1999 and 2005 datasets also have information on whether the farmer
owns a radio, whether the farmer sold directly to the district market center and a
quiz testing the farmer’s knowledge of agricultural technology. The latter variable
consists of seven multiple answer questions.?> We construct a variable measuring
the fraction of correct answers by the farmer.

For urban market prices, we use the MIS data provided by Foodnet. By exploit-
ing the data for the subset of eight districts where we know the month in which
the broadcasts started, we can divide the ten districts into early and late MIS dis-
tricts. The early districts received broadcasts starting in February 2001 and the late
districts received broadcasts starting in September 2002.2*

191,000 plots correspond to roughly 1% of the reported MIS crops. We also exclude Ba-
nanas/Matooke since the MIS only reported one type of Banana/Matooke price while the crop
modules list three types of plantain banana crops (Matooke) and we were unable to separate for
which one there were broadcasts.

20 In Uganda, there are two growing seasons per year. For each UNHS dataset, the crop data
contains information for each season.

2l The datasets also contain information on type of buyer. In 2005, 70% of the output were sold to
a private trader in the household’s village, 16% directly to another consumer or neighbor/relative,
9% at the district’s market center, and 5% to "other type of buyers". For simplicity, although the
output is not always literally sold to a private trader at the farm-gate, we label the price of all
transaction types as the "farm-gate price".

2 That is, pi; = (Pij — Pj)/0j, where p;; is the farm-gate price/kilogram in Uganda Shillings
received for the sold quantity of crop j by household ¢; p; is the mean farm-gate price in the sample,
and o; is the corresponding standard deviation.

23 Such as: Which of the following cassava planting methods provides better yields? 1. Vertically
planted sticks; 2. Horizontally planted sticks; 3. Both; 4. Don’t know.

24 The early districts are Jinja, Kabale, Masindi, Mbarara, and Soroti. The late districts are
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5 Empirical Strategy

This section outlines how we estimate the predictions of the model. We first present
the coefficient of interest and the empirical challenges of estimating it. We then
present our empirical strategy and specifications for how we estimate the effects.

5.1 Farm-Gate Outcomes: Predictions 1-3

We are interested in the effects of being informed about the district market price
and estimating

where « is the average outcome y; for an uninformed farmer, the effect of being
informed, 3, is given by (5.25) for the extensive margin, (5.26) for share sold, and
(5.27) for the farm-gate price. The error term ¢; captures all other determinants
of y; and is orthogonal to info,. We face two empirical challenges in identifying /.
First, regarding measurement, ideally we want to measure whether the farmer is
informed or uninformed. That is, we want to measure whether each farmer always
knows the market price in the district market center. However, the UNHS 1999
and 2005 datasets do naturally not contain this information. Instead, we will use
various measures of access to price information, as we will exploit variation in access
to price information through radio broadcasts via the Market Information Service.
That is, we will estimate the reduced form effects of having access to the Market
Information Service on farmers’ market outcomes. It is worth noting that as long
as the effect of having access to the price information of the Market Information
Service affects the outcome variables only through informing farmers about market
prices, this will give us a lower bound of 3.2

Second, regarding identification, estimation of 3 requires that access to the Mar-
ket Information Service is uncorrelated with the other determinants of the outcome
variables. The Market Information Service broadcasts information through local
radio stations, and the UNHS datasets contain information on radio ownership of
farmers. However, only using radio ownership as a measure of access to price in-
formation is unlikely to capture causal effects, since radio ownership is likely to be
correlated with other determinants of market outcomes (e.g., living close to the ur-
ban centers, farmer wealth, agricultural productivity, etc ). To identify the causal
effects of access to the information, instead, we instead employ two differences-in-
differences (DD) and triple-differences (DDD) estimations in various dimensions.
Specifically, we study farming households with and without radio across space (MIS

Gulu, Mbale, and Tororo.

25 In principle, access to information could be used as an instrument for being informed (if we had
the data) in an IV-framework. The reduced form coefficient will give us a lower bound of 5 (under
homogeneous effects). This is because the reduced form population coefficient ﬁrf =[x B‘f irst <
B, where 37! € (0,1] is the first-stage population coefficient of access on being informed. It is
also worth pointing out that from a policy perspective, Brf is an interesting coefficient in its own
right.
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districts versus non-MIS districts) and between crops (MIS crops versus non-MIS
crops). The main differences-in-differences specifications are

Yide = @ + 01adio;q. + Bradioq. X infodistrict,; + . + €ide (5.38)

where ;4. is the outcome of farmer i in district d producing crop ¢.26 The variable
radio;. is a dummy variable equal to one if the farmer owns a radio, infodistricty is a
dummy equal to one if district d is an MIS district (i.e., collecting and broadcasting
price information through radio). We use district-by-crop fixed effects ;.. Our key
outcome variables are p;4., the standardized farm-gate price per kilogram received
for crop ¢ by farmer i; s;4., the share of output that is sold; and p, an indicator
variable taking the value of 0 if ¢;; = 0 and 1 otherwise (the extensive margin).
We cluster the standard errors at the district level (there are 56 districts in the full
sample). We use the 2005 UNHS dataset and by predictions 1-3 we expect: B, > 0;
B, > 0; 8, > 0. To consistently estimate 3, the following assumption is needed:?”

Identifying assumption (equation 5.38): Farmer selection into radio ownership is
homogeneous in districts with and without price information broadcasts.

If, for some reason, selection into radio ownership is not homogeneous in districts
with and without the MIS, the identifying assumption required for estimating equa-
tion (5.38) is violated and the estimates will be biased. To address this possibility,
we use both the 1999 and 2005 UNHS datasets and estimate the following equation
from the sample of MIS districts only (i.e., infodistrict; = 1)

Yidet = @+ dradio;ge + Oyear05, + Bradio;qe X year05, + g, + €ige (5.39)

where ;4. is the outcome of farmer ¢ in district d, producing crop c in year t; year05;
is a dummy variable indicating the observation is from 2005, and zero if it is from
1999, and 1, is district-by-crop fixed effects. By predictions 1-3, we expect: 3, > 0;
B, >0; B, 0. To consistently estimate 3, the identifying assumption is:**

Identifying assumption (equation 5.39): Farmer selection into radio ownership is
time-invariant.

Although both the above assumptions may seem plausible, we might worry about
selection of radio ownership being time-variant and different across districts with and
without price information broadcasts. This might, for example, be the case if farmers

26 Please notice the slight abuse of notation as the equation now refers to 3 as the reduced form
effect of access to price information, rather than the effect of being informed in equation (5.37).

2T We must also assume no information spill-overs. However, in the case of spill-overs where
farmers without radio get the price information from talking to neighboring farmers with radio,
we will understimate the true effects.

28 In the exogeneity check section below, we assess this assumption by running placebo estimations
using only district that never received MIS broadcasts.
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with higher quality crops have a higher demand for price information, and some of
the marginal farmers will have bought a radio in response to the introduction of
MIS. More generally, farmers with radio in MIS broadcasting districts, as compared
to farmers with radio in districts with no MIS broadcasts, might therefore have
different unobserved characteristics in 2005. This would then violate the identifying
assumptions and bias the results. To address this concern, we exploit variation
across crops in triple-differences estimations. Since the MIS did only collect and
broadcast information on some, but not all, crops, farmers with radio only received
regular price information through radio for some crops. Therefore, we define two
groups of crops: MIS crops and non-MIS crops. MIS crops are crops for which
district prices were regularly reported on the MIS radio programs and include Maize,
Beans, Groundnuts, Cassava, Millet and Sweet potatoes.?? Non-MIS crops are crops
on which the Market Information Service did not disseminate price information.*’
Importantly, since many farmers produce more than one crop, this strategy allows
us to also use farmer fized effects. That is, this controls for any unobserved farmer
characteristic that homogeneously affects farmers” market activity. The main triple-
difference specification is therefore similar to equation 21, with the added variation
across crops and the use of farmer fixed effects,

Yide = O+ 0T X iCige + Nid X 1Cige + BT X id X iCige + Mo + Vi + Eides (5.40)

where ;4. is the outcome of farmer i in district d, producing crop c¢. The variable
Tide 18 @ dummy variable equal to one if the farmer owns a radio; id;,4. is a indicator
variable equal to one if district d is a MIS district (and zero otherwise); icy4. is a
indicator variable equal to one if the crop produced by farmer i is an MIS crop (and
zero otherwise); n, are crop fixed effects; and ~; are farmer fixed effects. To test the
predictions of the model, we will use the UNHS 2005 data. By predictions 1-3, we
expect: 8, > 0; B, > 0; 8, s 0.

Identifying assumption (equation 5.40): Differential farmer selection into radio
ownership across districts with and without price information broadcasts is only
determined by farmer characteristics that are homogenous across crops.

29 We coded all radio scripts in 2004 and coded all reports of crop prices. We then calculated
the share of reports (out of all reports of crop prices) for each crop during 2004. The main food
crops (see Uganda Bureau of Statistics, 2000) maize, beans, groundnuts, cassava, millet, and sweet
potatoes were mentioned in the radio scripts 5% of the times, with prices for maize and beans
being reported most often. The MIS project also regularly reported prices for Matooke [plantains
or food bananas], but the agricultural module in the household survey data does not code plantains
but several types of Matooke (Matooke food, Matooke beer, Matooke sweet), so we cannot link
the two data sets for this crop. Note that the popular name for the plantain (food banana) is
Matooke, which is also the name for the popular prepared dished of the plantain. Several crops
were only reported a handful of times in some districts (less than 1%) during the year.

30 We drop minor non-MIS crops defined as those crops that constitute less than 1 of the reported
non-MIS crops in the 2004/2005 crop survey. The following crops are included: Avocado, Cowpeas,
Cotton, Field peas, Onions Pawpaw, Peas, Pigeon peas, Pineapple, Plantation trees, Sugarcane,
Tobacco, Tomatoes, Vanilla, and Yams. Prices on coffee were reported through UCDA radio
broadcast and were consequently not included.
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5.2 Farm-Gate Outcomes: Prediction 4

To further investigate the predicted mechanisms further, we test the auxiliary pre-
diction that the effects of price information on the likelihood of selling and the share
of the output sold are larger when there is more uncertainty about the market price.
That is, when there is more variation in the market price it is more difficult for
the farmer to predict the market price, which creates more information frictions
between traders and farmers. We use the weekly data from the Market Information
Service on district market prices for the MIS crops and calculate the coefficient of
variation (CV) in market prices for each crop during the year 2004.3! We then test
the auxiliary prediction of the model by the following specification

Yide = @ + 0radio;q + Bradio;q X cvhigh, + 11y, + ide (5.41)

where ;4. is the outcome of farmer i in district d, producing crop c¢. The variable
Tide 18 @ dummy variable equal to one if the farmer owns a radio; cvhighg is a dummy
variable equal to one if crop c is a high price variation crop (above the median in
the distribution of coefficients of variation across MIS crops); and p,, are district-
by-crop fixed effects. By prediction 4, we expect 3, > 0; B, > 0; 8, = 0. The
specification allows for the selection of radio ownership to differ across farmers with
different characteristics, as well as the selection of high and low price uncertainty
crops to differ across farmers. The identifying assumption is

Identifying assumption (equation 5.41): The joint selection of radio ownership
and crop with high price uncertainty is uncorrelated with the other determinants of
farmers’ supply outcomes.

Under this assumption, we can consistently estimate 5. Naturally, examples where
this assumption would be violated can be found. For example, risk aversion could
be heterogeneous among farmers and may affect the contracting with traders. If
risk averse farmers also select into crops with low price uncertainty, and are more
likely to own a radio because of higher demand for information, then the assumption
would be violated. To partially assess this assumption, we run separate regressions
on the 1999 placebo sample (before the MIS started broadcasting) and the 2005
sample.’? If the identifying assumption is correct, we expect 3 = 0 in the 1999
sample.

5.3 Prediction 5: Retail Market Price

Prediction 5 implies that when the share of informed farmers increases, the prices in
the urban retail market should decrease due to increased supply. To test prediction

31 The average coefficient of variation in crop market prices is 0.15 and the standard deviation is
0.085.

32 Note that since we do not have any data on market prices for the crops that were not part of
the Market Information Service, we cannot exploit variation across MIS and non-MIS crops.
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5, we use the market price data from the urban retail markets and estimate the
following two specifications®?

Meqr =  + Pidisty X startedg + v, + fog + Ad X te + Ecar (5.42)

Megs = O+ 0Teq + BTea X startedg + v, + fog + Ad X te + Ecar (5.43)

where m.q; is the standardized price of crop ¢ in the market center of district
d, in week t. The variable idist; is a dummy variable indicating if the MIS district
received broadcasts starting in February 2002, and zero if the MIS district did not
receive broadcasts until after the sample period (the sample runs from August 2001
to August 2002); startedy is a dummy variable indicating post-January 2002, and
zero otherwise; r is the percentage of farmers in district d and growing crop c¢ that
owns a radio in 1999; v, are time fixed effects (weeks); p,. are district-by-crop fixed
effects; \; X t; is a district linear time trend. By prediction 5, we expect § < 0 in
both specifications.

Identifying assumptions : When estimating equation (5.42), the assumption is
that in the absence of price information broadcasts, early and late MIS districts
would have parallel trends in crop prices. Similarly, for equation (5.43), in the
absence of broadcasts, the crop price in districts with a large fraction of farmers
with radio would have a parallel trend to districts with a small fraction of farmers
with radio.

5.4 Exogeneity Checks

To assess the identifying assumptions in equations (5.38), (5.39), and (5.40), we run
a set of placebo tests before running the main regressions.

First, if the identifying assumption for (5.38) is correct, then there should be
no effect before the price information broadcasts started. Therefore, we estimate
equation (5.38) using the 1999 UNHS dataset. Second, if the identifying assumption
for (5.39) is correct, there should be no effect over time in districts that never received
the price information broadcasts. Table 2 shows the placebo tests of equations
(5.38) and (5.39). Columns (1) and (2) report the estimates for farm-gate prices,
columns (3) and (4) reports them for the share of output sold, and the estimates
for the probability of selling are found in columns (5) and (6). They show that the
differences-in-differences estimates in columns (1) - (6) are small and insignificant.

Third, by a similar logic, we estimate (5.40) using the 1999 UNHS dataset. If
the identifying assumption is correct, there should be no differential effect across

33 The urban market price data contains data both on off-lorry prices and retail prices. We use
the off-lorry prices as these are what is paid to the traders. The two prices are naturally very
similar: the correlation is 0.96.



Chapter 5. Tuning in the Market Signal 169

crops before the MIS broadcasts started. Columns (1) - (6) in Table 2 report the
estimates. We see that the triple-differences estimates are small and insignificant.

Finally, in order to assess the parallel trend assumption in equation (5.42), Fig-
ure 4 shows weekly average standardized market prices for early districts (idist; = 1)
and average standardized market prices for late districts (idist; = 0), before (Phase
0) and after (Phase 1) the broadcast started in the early districts. We see that
before the broadcast started, the market prices follow each other closely as there is
no apparent difference in prices. Importantly, there is no evidence of a differential
decreasing trend for early districts, relative to late districts. Consistent with pre-
diction 5, we also see that after the broadcast started (Phase 1) in late districts,
early districts have visibly lower prices than late districts. Figure 4 shows weekly
prices up to and including August. In September, one of the late districts (Gulu)
started broadcasting. To further assess the identifying assumption, Figure 5 also
shows market prices for early districts over time, but instead of all late districts it
only shows the average price for Gulu. We see that when Gulu receives broadcasts
in September, the average price immediately converges to the average price of the
early districts. This strongly suggests that the price differences were driven by the
introduction of the broadcasts.

We also run placebo tests to assess the identifying assumptions of equations
(5.41) and (5.43). We show the results of these estimations in the same tables as
the treatment estimations (Tables 9 and 10).

Together, the exogeneity checks are consistent with the identifying assumptions,
which lends some credibility to the empirical strategy.

6 Results

In this section, we present the regression results. We first show the results for the
farm-gate outcomes and then we present the results for the urban market prices.
Finally, we show the results for the auxiliary prediction on the heterogenous effects
of market price uncertainty.

6.1 Predictions 1-3: Farm-Gate Outcomes

Predictions 1-3 imply that access to price information will decrease the asymmetric
information between farmers and traders and lead to an increased likelihood of selling
the crops and larger shares of the output sold. If the incentive effect dominates the
selection effect, the effect on the farm-gate price is positive (and it is negative if the
opposite holds).

Table 4 reports the results for the estimations of equations (5.38) and (5.39).
Columns (1) and (2) show the results for farm-gate prices. In both specifications,
the interaction coefficients are positive (0.132 and 0.138) and statistically significant
(5% and 10%, respectively). Columns (3) and (4) depict the results for the share of
output sold. Also here are the interaction coefficients in both specifications positive
(0.167 and 0.174) and statistically significant (both at 5%). Columns (5) and (6)



170 Chapter 5. Tuning in the Market Signal

depict the results for the extensive margin. The interaction coefficients in both
specifications are positive (0.042 and 0.047) and statistically significant (5% and
1%, respectively). Together, the results are consistent with the predictions of the
model: informed farmers are more likely to sell their crops (Prediction 1), they sell
larger shares of their output (Prediction 2) and they obtain higher prices (Prediction
3). The fact that the farm-gate price increases is consistent with the incentive effect
dominating the selection effect.

The validity on the estimates in Table 4 hinges on the identifying assumption
necessary for estimating (5.38) and (5.39). If they are violated, for example be-
cause farmers with unobserved farmer characteristics differentially select into radio
in districts with price information broadcasts, the estimates will be biased (and,
perhaps, most likely upward). Next, we present the triple-difference estimates that
exploit variation across crops. In the most restrictive specification, we use farmer
fixed effects that allow for any unobserved farmer characteristic.

Table 5 shows the results for the triple-differences estimates on the likelihood
of selling any output (the extensive margin). Using crop and district fixed effects,
column (1) shows that the estimate is positive (0.086) and significant at the 1%
level. Column (2) shows the results, adding district-by-crop fixed effects, and the
triple-differences estimate is positive (0.079) and significant at the 1% level. Finally,
the results using the most restrictive specification by adding farmer fixed effects
show that the estimate is positive (0.066) and significant at the 10% level.

Table 6 shows the results for the triple-differences estimates on the share of
output sold (the total margin). Using crop and district fixed effects, column (1)
shows that the estimate is positive (0.357) and significant at the 5% level. Column
(2) shows the results adding district-by-crop fixed effects, and the triple-differences
estimate is positive (0.342) and significant at the 5% level. Finally, the results using
farmer fixed effects show that the estimate is positive (0.276) and significant at the
10% level.

Table 7 shows the results for the triple-differences estimates on farm-gate prices.
Using crop and district fixed effects, column (1) shows that the estimate is posi-
tive (0.343) and significant at the 1% level. Column (2) shows the results adding
district-by-crop fixed effects, and the triple-differences estimate is positive (0.216)
and significant at the 10% level. Finally, the results using farmer fixed effects show
that the estimate is positive (0.407) and significant at the 10% level.

We can compare the triple-differences estimates using farmer fixed effects in
Tables 5, 6, and 7, with the differences-in-differences estimates in Table 4. If the
latter estimates were upward biased by unobserved farmer characteristics, we should
see that using farmer fixed effects should decrease the estimate. Instead, we see that
the estimates using farmer fixed effects are consistently somewhat higher: for the
extensive margin (0.066, versus 0.042 and 0.047); for the total margin (0.276, versus
0.167 and 0.174) and for the farm-gate price (0.407, versus 0.132 and 0.138).

Taking the point estimates using the farmer fixed effects literally, access to price
information increases the probability of selling by 6.6 percentage points. This is a
quantitatively substantial effect, since the probability of selling is 22.6 percent in the
baseline group (Using farmers in MIS districts producing crops for which price infor-
mation was broadcast, i.e., InfoDistrict=1, Infocrop=1, Radio=0). In other words,
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this corresponds to a 29.2% increase in the probability of selling. Furthermore, the
point estimate in Table 6 implies that the share of the output sold increases by
31.8% (0.276 log points), using the same baseline (converted to levels, this implies
going from 0.121 to 0.159). Finally, the effect on the farm-gate price is quantita-
tively important, since access to price information increases the farm-gate price by
0.41 standard deviations.

6.2 Prediction 4: Uncertainty about the Market Price

To further test the predictions, Table 8 presents results for the prediction that the
effect of price information on the likelihood of selling and the share of the output
sold is larger when there is more uncertainty about the market price (i.e., when the
distribution is more spread out). That is, when there is more variation in the market
price, it is more difficult for the farmer to predict the market price, which creates
more information frictions between the trader and the farmer.

Columns (1), (3), and (5) first present placebo regressions using the 1999 UNHS
dataset. If the identifying assumption underlying equation (5.41) is correct, there
should be no differential effect of radio ownership for crops with a high market price
variation before the price information broadcasts. Indeed, the interaction term is
close to zero and insignificant in all three regressions. As predicted by the model,
however, there is a differential effect after the broadcasts have started. Columns
(2) and (4) show the point estimates for the extensive margin and the total margin,
respectively. In both columns, the interaction term is positive and significant at the
10% level. Column (6) shows the result for the farm-gate price and the coefficient is
positive but insignificant. That the coefficient is insignificant is no surprise given that
the prediction of the farm-gate price is indeterminate. However, when the incentive
effect dominates the selection effect, the effect on farm-gate prices is positive. The

size and sign of the point estimate are at least suggestive of this being the case (as
shown in Table 7).

6.3 Prediction 5: The Urban Market Price

Consistent with predictions 1-4, we have shown that price information increases the
supply of crops. By prediction 5, this should shift the supply curve outward in the
urban market, and lower the retail price. Table 9 presents the results for the urban
market price. Columns (1) and (2) presents the results for equation (5.42). In both
specifications, the interaction term coefficient is negative and significant at the 5%
level. Using the full set of fixed effects in column (2), the point estimate implies
that the market price decreases with 0.94 standard deviations. This is a substantial
effect.

Furthermore, if the effects were truly driven by a supply effect from informed
farmers listening to radio broadcasts, we should see that the effect of broadcasts is
larger when there are more farmers with radio. Columns (3) and (4) present the
results for equation (5.43). In both specifications, the interaction term coefficient
is negative and significant at the 5% level. Using the full set of fixed effects in
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column (4), the point estimate (-0.024) implies that the market price decreases by
0.24 standard deviations when there is a 10 percent increase in farmers with radio.**

Finally, to assess whether, for other reasons, there is a time trend in crops with
a relatively large share of farmers with radio, we run a placebo test. Specifically,
in columns (5) and (6) we estimate equation (5.43) over the same period but for
districts that received price information broadcasts after the sample period (in Sep-
tember 2002). The interaction term is insignificant and positive in the placebo re-
gressions. This suggests that the results in columns (3) and (4) were indeed driven
by access to price information through the radio broadcasts.

6.4 Quantifying the Effects on Farmer Revenue

Consistent with the predictions of the model, we have shown that farmers with access
to price information are more likely to sell their crops, sell larger shares of the output,
and receive higher farm-gate prices. To quantify the total effect on crop revenue, we
estimate equations (5.38), (5.39), and (5.40) with crop revenue (i.e., the quantity
sold in kg times the price per kg) as the outcome variable. Columns (1) and (2)
show that the interaction coefficient is positive (0.439 and 0.467, respectively) and
significant (5% and 1%, respectively). The triple-differences estimates of equation
(5.40) are presented in columns (3) - (5). They show that the point estimates are
large (0.886, 0.782, and 0.699) and significant in all but the specification with farmer
fixed effects (it is borderline insignificant as the p-value is 0.107).

Using the most conservative point estimate in column (1), this implies that
farmers with access to price information have 55.1% (0.439 log points) higher crop
revenues than farmers without access to price information. The results therefore
indicate that access to price information has substantial effects on farmer crop in-
comes.

6.5 Investigating Alternative Explanations

In this section, we investigate other potential explanations for the results. First,
we consider that the broadcast did not only affect outcome by providing price in-
formation. Instead, it may be that the radio programs also provided farmers with
information that had direct effect on agricultural productivity, by teaching farmers
about farming techniques. This could affect quantity sold, quantity produced, as
well as the quality of the crops (which could increase the farm-gate price). We use
the UNHS 2005 survey quiz on agricultural technology knowledge to test for the
hypothesis that the broadcast informed farmers about farming technique. Column
(1) presents the results using the fraction of correct answers on the quiz. We find
no evidence on technology learning.

34 The results show that the average market price decreases within the district. We find no
evidence of a shift in the dispersion of market prices (results not shown). Due to incentive and
selection effects, the model gives no clear predictions on other moments than the mean.
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Second, we consider the alternative that the price information changed where
the farmer sold their output. In principle, if risk averse farmers become informed
about the market price, they may be more likelihood to travel directly to the district
market to sell their crops. Columns (2) - (4) present the results. We find no evidence
of a change in where the goods are sold.?

Finally, we investigate whether the price information made farmers produce more
of the crops for which there was price information. If changing the composition of
crops produced is costless for the farmer (by increasing the plot area for crops
with price information and decreasing it for crops without price information), we
would expect output to increase which, in turn, could affect the farm-gate outcomes.
However, unless higher production is also associated with higher share of output sold,
such a production effect would tend to work against finding an effect on s. Columns
(5) - (7) show the results. We find no evidence of production behavior on average.*

7 Conclusion

This paper finds that price information plays an important role in facilitating market
exchange. It also sheds some new light on some important policy questions.

First, how to boost agriculture production in developing countries has been an
ongoing policy question. The question is of particular importance for countries in
sub-Saharan Africa where the growth in agricultural yield has been stagnant. While
the academic literature on the subject is extensive, existing research has primarily
focused on two broad sets of explanations: the low technology adoption rate (of
technologies such as HYV crops, irrigation and fertilizers) and the functioning of
agricultural markets.

The issue of functioning markets was a prime concern behind the reforms of
the agricultural markets in many sub-Saharan Africa countries in the late 1980s
and 1990s. However, the supply response from liberalizing agricultural markets
has been weaker than expected. One explanation that has been put forward for
this low supply response is that the pre-liberalization period where the government
essentially fixed a price for key food and cash crop commodities (often a price well
below the market price) has been replaced by a situation where better informed (at
least about local market conditions) local traders are able to force down prices to
farmers with little idea of price movements and market trends. Our results are at
least qualitatively consistent with this claim.

The effects of information on outcomes are interesting from an economic theory
perspective. However, the effects are also relevant for the discussion about the role
of information and communication technologies (ICTs) for economic development

35 We run the same regressions using a dummy indicating if the farmer sold the crops to a private
trader in the village. We find no evidence of changed behavior.

36 This could be explained either by significant adjustment costs or by beliefs that the price
information broadcasts would terminate. Also, we cannot rule out changes in output within the
group MIS crops.
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(cf. Jensen, 2007). Living standards for most of the world’s poorest are largely
determined on how much they get paid for their output, mainly crops. Thus, the
functioning of output markets is central to the income for farmers engaged in agri-
culture in low-income countries. In most developing countries, markets are dispersed
and the infrastructure is poor. Small-scale producers typically lack information on
market prices, so that the potential for inefficiency in the allocation of goods across
markets and the allocation between consumption and trading is large.

Moreover, asymmetric information between sellers (i.e. poor small-scale farm-
ers) and buyers adds important distributional concerns. By improving the access to
information, ICTs may help poorly functioning markets work better, improve farm-
ers’ bargaining positions, and thereby increase the incomes of the poor. In addition,
our results suggest that urban consumers, through lower prices, indirectly benefit
from the better functioning. However, access to price information seldom reaches
everyone, and it is still an open question to what extent farmers with little access to
information are affected when a large part of the rural population gets access to good
information. Our results show that price information can have substantial general
equilibrium effects, pushing prices downward. Whether poor farmers without access
to information decrease their integration with markets and become even poorer as a
consequence of lower prices is a potentially important question for future research.
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Appendix: Sketch of the solution

The first-best is defined from the following maximization problem

3
qi qi

=1

The first-order conditions, which implicitly define the first-best quantity sold
function, ¢/,
—'(Q —q/P)+m; <0 for all m, (5.45)

equates the marginal utility of consumption with the market price. We assume that
v (Q) < my, implying that the first-order condition (5.45) is always binding and
thus

@ =Q —ut(my) . (5.46)

The uninformed farmer case: We can rewrite the problem from its most general
form.” Note that only one of the IR constraints (5.4) is binding since

msqs — Rz > ma3qa — Ry > magqa — Ry > maqi — Ry > myqn — Ry > 0. (5.47)

Exploiting the fact that the Spence-Mirrless single-crossing condition holds, we can
reduce the number of incentive constraints to a smaller set of local downward incen-
tive constraints and a monotonicity condition. The farmer’s problem can thus be
stated as

3
{(I(]Iil’%)f)} ZZI i [Ri +u(Q — q)] subject to (5.48)
miqy — Ry =0 (5.49)
m;q; — Ry = mq;_1 — R;—1 foralli > 1 (5.50)
¢ > q; if m; > m;. (5.51)

To solve the constrained problem, we set up the Lagrangian, assuming that the
monotonicity condition (5.51) holds. That is

3
L = max Z {m [Ri + w(Q — @) + Ai [migs — migio1 — R + Riq]}
i=1

+p[migr — Ry, (5.52)

37 We suppress the superscripts for ease of exposure.
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where )\; is the Lagrange multiplier associated with the IC-constraint at price m;,
and p is the multiplier associated with the IR-constraint (5.49). The first-order
conditions for (¢, R;) are

dL
g = —mu'(Q — ¢1) + \im1 — Aamg + pmy =0 (5.53)
1
and JL
d—Rl:ﬂ'l_/\l‘i‘)\Q_N:O' (5'54)

The first-order conditions for (g2, R2) are

dL
@ = —7T2U/<Q — QQ) + )\ng - )\3m3 =0 (555)
2
and il
d—R2:7T2—)\2+)\3:O. (556)

The first-order conditions for (g3, R3) are

dL
o = —m3u' (Q — q3) + Agmgz =0 (5.57)
q3
and iL

Rewriting yields the following conditions for ¢; (where superscript Ul stands for
uninformed farmer)

—(Q — ") +mg =0 (5.59)
(@ = g1+ ma = =2y — my) <0 (5.60)
2
—u'(Q — q7") +my — (Mﬂﬂ(mg —my) <0. (5.61)
1
The monotonicity condition (5.51) holds if
. 1 T3
Assumption 1: — (mg — mq) > —(mg — ma), (5.62)
7T1 7T2

which we assume to be the case. Thus
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= Q—u;t (m1 — @(mg — m1)> for my > 1my
0 for my < my
qg] _ Q — Uc_l (TTLQ — :—Z(mg — TTLQ)) for mae > Mo
0 for mqo < Mg
g = Q—u'(ma)

where the threshold market prices m; are

Mo < : >(7Tzul(Q)+7T3m3)

1 — T
my = mu'(Q)+ (1 —m)me

and my > my as long as assumption 1 holds.

179

(5.63)

(5.64)

(5.65)

(5.66)
(5.67)



Chapter 5. Tuning in the Market Signal

180

Km x 100

Figure 1. Districts with the Market Information Service.
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Market Price, Ush

Market Price, Ush

200
1

150
1

100
|

=
L'g]

T T T T T
Jan 2001 Apr 2001 Jul 2001 Oct 2001 Dec 2001

Figure 2. The price of cassava, Mbale district market, 2001.
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Figure 3. The price of beans across districts, week 20, 2001.
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Phase 0 Phase 1

Market Price, Standardized Mean

VA -
A
o o
T T T T T
Aug 2001 Oct 2001 Dec 2001 Jun 2002 Aug 2002
‘ — Early InfoDistricts  ————- Late InfoDistricts ‘

Figure 4A. The figure shows weekly mean standardized market
price for the main MIS crops in early districts (Phase 1 broadcasts
starting in Feb 2002) and late districts (after Aug 2002). There is

missing data for Jan-May 2002 (compressed at the vertical bar).

Phase 0 Phase 1 Phase 2

Market Price, Standardized Mean

T T T
Oct 2001 Dec 2001 Jun 2002 Sep 2002 Nov 2002

Early InfoDistricts == === Late InfoDistricts (Gulu)

Figure 4B. The figure shows weekly mean standardized market
price for the main MIS crops in early districts (Phase 1 broadcasts
starting in Feb 2002) and Gulu district. Gulu received broadcasts

starting in Sep 2002. There is missing data for Jan-May 2001.
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Table 1. Summary Statistics

Variable

Selling any Output, Dumny
Share of Output Sold. Log
Farm Gate Price, Standardized
Radio

InfoDistrict

InfoCrop

Output, kg

Revenue. Ush

Agricultural Tech. Knowledge,
Sold to District Market

Urban Market Price. Standardized
InfoDistrict

Broadcasting Started

% Farmers with Radio

Panel A: UNHS Crop Survey, 20035

Panel B: UNHS Crop Survey. 1999

Obs  Mean SD. Min Max
33049 0.28 0.45 0 1
33049 0.17 0.31 0 1

9109 0.07 1.03  -2.35 9.29
33049 0.70 0.46 0 1
33049 043 0.50 0 1
33049 0.92 0.26 0 1
33049 2517 4588  0.04 49920
32090 19787 80422 0 2500000
32954 0.51 0.23 0 1

9355 0.09 0.29 0 1

Panel C: Urban Market

1495 0.00 098 -343 3.63

1495 0.62 0.49 0 1

1495 0.42 0.49 0 1

1241 56.43 16.61 22.86 100

Obs

22747
22747
7352
22747
22747
22747
22747
22672
0

0

Mean

0.34
0.18
-0.42
0.59
0.47
0.96
254.1
13576

SD.

0.47
0.29
0.93
0.49
0.50
0.20
429.9
53354

Min

'
[
(%]
== =]

o o o

.0015

Max

1
4980.0
2653500
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Table 2. Farm Gate Outcomes, DD Placebo

Dependent Variable Farm Gate Price Share of Output Sold. Log Selling any Output. Dummy
ey 2 3) “) (5 (6)
Radio 0.038 0.062%* 0.049 0.026 0.010 0.004
(0.030) (0.029) (0.051) (0.044) (0.012) (0.011)
Radio x InfoDistrict -0.008 0.080 0.019
(0.042) (0.073) (0.018)
Year 2005 0.473%%% -0.205%%* -0.063%#%%*
(0.078) (0.077) (0.020)
Radio x Year 2005 -0.038 0.087 0.024
(0.048) (0.057) (0.015)
Observations 6665 7717 28790 21771 28790
R-squared 0.335 0.201 0.114 0.174 0.108
Sample Districts All No Info No Info All No Info
Sample Year 1999 1999/2005 1999 1999/2005 1999 1999/2005
Sample Crops InfoCrops  InfoCrops InfoCrops InfoCrops InfoCrops InfoCrops
District-by-Crop FE Yes Yes Yes Yes Yes Yes

Radio 1s a dummy variable indicating if the household owns a radio. InfoDistrict is a dummy variable indicating if the household lives in
a Market Information Service (MIS) district broadeasting market prices in 2005, and zero otherwise. Year 2005 is a dummy variable
equal to one if the household is from the UNHS 2005 (1.e.. after the MIS started) dataset. and equal to zero if it 1s from the UNHS 1999
(i.e.. before the MIS started) dataset. Sample districts equal to All includes both districts with the MIS in 2005 (InfoDistricts) as well as
districts without the MIS in 2005 (No Info). InfoCrops indicates that the crops in the sample are crops which the MIS broadeasts market
price information for. Farm Gate Price is the standardized price per kilogram for which the household sold the crop. Selling any Output
is a dummy variable indicating if the household sold any of the crop output, and zero otherwise. Share of Output Sold 1s the amount sold
in kilogram divided by the total output in kilogram. The data for the dependent variables comes from UNHS. Robust standard errors in
parentheses. clustered at the district level (40 clusters) in columns 1.3.5 and at the district-crop level (197 clusters) in columns 2. 4., 6.
#54 520.01, #* p<0.05, * p=<0.1.
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Table 3. Farm Gate Outcomes, DDD Pre-MIS Placebo

Dependent Variable Farm Gate Price, Standardized  Share of Output Sold, Log  Selling any Output, Dumimy
(8] )] () “) (5) (6)
Radio 0.027 0.040 0.013
0.077) (0.134) (0.031)
Radio x InfoDistrict -0.119 0.068 0.008
(0.092) (0.1537) (0.037)
Radio x InfoCrop 0.026 -0.079 0.012 0.097 -0.002 0.017
(0.070) (0.121) (0.142) (0.139) (0.034) (0.031)
InfoDistrict x InfoCrop 0.084 0.160 0.004 0.133 0.009 0.052
(0.150) (0.198) (0.197) (0.273) (0.054) (0.072)
Radio x InfoDistrict x InfoCrop 0.104 0.138 -0.009 -0.137 0.005 -0.036
(0.091) (0.183) (0.167) (0.27D) (0.041) (0.064)
Observations 7352 7352 22747 22747 22747
R-squared 0.248 0.694 0.544 0.152 0.519
Sample Year 1999 1999 1999 1999 1999
Sample Districts All All All All All
Sample Crops All All All All All
Crop FE Yes Yes Yes Yes Yes Yes
District FE Yes Yes Yes Yes Yes Yes
Farmer FE No Yes No Yes No Yes

Radio 1s a dummy variable indicating if the household owns a radio. InfeDistrict 15 a dummy variable indicating if the household lives in a Market
Information Service (MIS) district broadcasting market prices in 2005, and zero otherwise. The sample year is 1999 (i.c.. before the MIS started).
Sample districts equal to 4l mcludes both districts with the MIS in 2005 (InfoDistricts) as well as districts without the MIS in 2005 (No Info).
InfoCrop indicates that the crop is a crop which MIS broadeast market price information for. and zero if the crop is one for which the MIS did not.
Farm Gate Price 1s the standardized price per kilogram for which the household sold the crop. Selling any Ouiput 1s a dummy variable indicating if
the houschold sold any of the crop output. and zero otherwise. Share of Quiput Sold is the amount sold in kilogram divided by the total output in
kilogram. The data for the dependent variables comes from UNHS. Robust standard errors in parentheses, clustered at the district level (40 clusters).
p<0.05, * p<0.1.
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3 Table 4. Farm Gate Outcomes. DD

M Dependent Variable Farm Gate Price Share of Output Sold, Log Selling any Output, Dummny

£ M @ 3 @ ) (©)

mo Radio 0.045%* 0.036 0.094%* 0.099%* 0.021%* 0.020

g (0.022) (0.036) (0.037) (0.049) (0.009) (0.013)

= Radio x InfoDistrict 0.132%* 0.167** 0.042%*

R (0.053) (0.067) (0.017)

S Year 2005 0.502%** -0.392%%* -0.116%**

5 (0.112) (0.091) (0.023)

m Radio x Year 2003 0.138* 0.174%%* 0.04 74

M (0.077) (0.050) (0.013)

O
Observations 7706 6654 30513 23494 30513 23494
R-squared 0.157 0.253 0.088 0.105 0.083 0.101
Sample Districts All InfoDistricts All InfoDistricts All InfoDistricts
Sample Year 2005 1999/2005 2005 1999/2005 2005 1999/2005
Sample Crops InfoCrops InfoCrops InfoCrops InfoCrops InfoCrops InfoCrops
District-by-Crop FE Yes Yes Yes Yes Yes Yes

Radio 1s a dummy variable indicating if the houschold owns a radio. InfoDistrict is a dummy variable indicating if the houschold lives in a
Market Information Service (MIS) district broadeasting market prices in 2005, and zero otherwise. Year 20035 is a dummy variable equal to
one if the household is from the UNHS 2005 (i.e.. after the MIS started) dataset. and equal to zero 1f it 1s from the UNHS 1999 (1.c.. before
the MIS started) dataset. Sample distriets equal to A/l includes both districts with the MIS in 2005 (InfoDistricts) as well as districts
without the MIS in 2005 (No Info). InfoCrops indicates that the crops in the sample are crops which the MIS broadeasts market price
information for. Farm Gate Price is the standardized price per kilogram for which the household sold the crop. Selling any Ouipur is a
dummy variable indicating if the household sold any of the crop output. and zero otherwise. Share of Output Sold is the amount sold in
kilogram divided by the total output in kilogram. The data for the dependent variables comes from UNHS. . Robust standard errors in
parentheses. clustered at the district level (56 clusters) in columns 1.3.5 and at the district-crop level (100 clusters) in columns 2. 4. 6.

#HE p<0.01, *¥ p=0.05. * p<0.1.
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Table 5. Extensive Margin, DDD

Dependent Variable

Selling any Output, Dummy

Radio

Radio x InfoDistrict
Radio x InfoCrop
InfoDistrict x InfoCrop

Radio x InfoDistrict x InfoCrop

Observations
R-squared

Sample Year
Sample Districts
Sample Crops

Crop FE

District FE
District-by-Crop FE
Farmer FE

(1

0.027
(0.022)
-0.044
(0.033)
-0.009
(0.024)
-0.062*
(0.031)

0.086%**
(0.032)

33049

0.117

2005
All

2

0.014
(0.029)
-0.038
(0.041)
0.009
(0.027)

0.079%*
(0.036)

33049
0.160
2005

3)

-0.003
(0.029)
0.035
(0.037)
0.066%
(0.038)

Yes
No
Yes

Radio is a dummy variable indicating if the houschold owns a radio. InfoDistrict is a dummy variable indicating if
the household lives in a Market Information Service (MIS) district broadeasting market prices in 2005, and zero
otherwise. The sample year is 1999 (i.c.. before the MIS started). Sample districts equal to All includes both districts
with the MIS in 2005 (InfoDistricts) as well as districts without the MIS in 2005 (No Info). InfoCrop indicates that
the crop is a crop which MIS broadeast market price information for, and zero if the erop is one for which the MIS
did not. Selling any Output is a dummy variable indicating if the household sold any of the erop output. and zero

otherwise. Robust standard errors in parentheses, clustered at the district level (56 districts).

#4 pe.01, HF p<0.03. * p<.1,
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Table 6. Share of Output Sold. DDD

Dependent Variable

Share of Output Sold. Log

Radio

Radio x InfoDistrict
Radio x InfoCrop
InfoDistrict x InfoCrop

Radio x InfoDistrict x InfoCrop

Observations
R-squared

Sample Year
Sample Districts
Sample Crops

Crop FE

District FE
District-by-Crop FE
Farmer FE

(0

0.118
(0.094)
-0.187
(0.153)
-0.038
(0.097)
-0.260%
(0.130)

0.357%*
(0.138)

33049

0.143

2005
All
All
Yes

2

0.056
(0.123)
-0.179
(0.182)

0.040
(0.115)

0.342%%
(0.161)

33049
0.188
2005

(€)

-0.022
(0.118)
-0.147
(0.151)
0.276*
(0.161)

Yes

Radio is a dummy variable indicating if the household owns a radio. InfoDistrict is a dummy variable mndicating 1f
the household lives in a Market Information Serviee (MIS) district broadcasting market prices in 2003, and zero
otherwise. The sample year is 1999 (i.c.. before the MIS started). Sample districts equal to All includes both districts
with the MIS in 2005 (InfoDistricts) as well as distriets without the MIS in 2005 (No Info). InfoCrop indicates that
the crop is a erop which MIS broadecast market price information for, and zero if the crop is one for which the MIS
did not. Share of Output Sold is the amount sold in kilogram divided by the total output in kilogram, clustered at the
distriet level (56 districts). ##% p<i0.01, *# p<0.05, * p=<0.1.
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Table 7. Farm Gate Price, DDD

Dependent Variable

Farm Gate Price. Standardized

Radio

Radio x InfoDistrict
Radio x InfoCrop
InfoDistrict x InfoCrop

Radio x InfoDistrict x InfoCrop

Observations
R-squared

Sample Year
Sample Districts
Sample Crops

Crop FE

District FE
District-by-Crop FE
Farmer FE

o)

0.170%*
(0.075)
0.211%
(0.112)
-0.117
(0.085)
-0.057
(0.178)
0.343%%x
(0.119)

9109

0.053

2005
All
All
Yes
Yes
No
No

@

0.093
(0.082)
-0.084
(0.109)
-0.048
(0.091)

0.216*
(0.112)

9109

0.165

2005
All
All
Yes
Yes
Yes
No

-0.144
(0.113)
-0.136
(0.276)
0.407*
(0.243)

9109

0.481

2005
All

Yes

Radio is a dummy variable indicating if the household owns a radio. InfoDistrict is a dummy variable indicating if the
household lives in a Market Information Service (MIS) district broadcasting market prices in 2005, and zero otherwise. The
sample year is 1999 (i.e., before the MIS started). Sample distriets equal to Al includes both distriets with the MIS in 2005
(InfoDistricts) as well as districts without the MIS in 2005 (No Info). InfoCrop indicates that the crop is a crop which MIS
broadcast market price information for, and zero if the erop is one for which the MIS did not. Farm Gate Price is the
standardized price per kilogram for which the household sold the crop. Robust standard errors in parentheses, clustered at

the district level (56 districts). p<0.01,

p<0.05. * p<0.1.
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Table 8. Heterogeneous Effects: Market Price Uncertainty

Selling any Output.

Share of Output Sold,

Farm Gate Price.

Dependent Variable Dummy Log Standardized
(1) (2 (3) €] &) (6)
Radio 0.034** 0.050%** 0.149%** 0.199%#* 0.006 0.115%
(0.013) (0.014) (0.051) (0.056) (0.041) (0.060)
Radio x Price Uncertainty High -0.019 0.031* -0.072 0.143* 0.067 0.150
(0.027) (0.019) (0.104) (0.074) (0.079) (0.103)
Observations 9974 12876 9974 12876 3234 3284
R-squared 0.166 0.072 0.176 0.077 0.321 0.175
Sample Year 1999 2005 1999 2005 1999 2005

Sample Districts
Sample Crops
Crop FE
District FE

District-by-Crop FE

InfoDistricts  InfoDistricts
InfoCrops InfoCrops

Yes Yes
Yes Yes
Yes Yes

InfoDistricts  InfoDistricts
InfoCrops InfoCrops

Yes Yes
Yes Yes
Yes Yes

InfoDistricts InfoDistricts
InfoCrops InfoCrops

Yes Yes
Yes Yes
Yes Yes

Radio is a dummy variable indicating if the houschold owns a radio, from the UNHS datasets. Price Uncertainty High is a dummy variable indicating
if the coefficient of variation for the market price of the erop in the distriet for which the household lives m 1s above the average. and zero if it’s
below. The coefficient of variation in district market prices is calculated using data from Foodnet for the period of the UNHS 2005 sample. Farm
Gate Price is the standardized price per kilogram for which the houschold sold the crop. Selling any Output is a dummy variable indicating if the
household sold any of the crop output, and zero otherwise. Share of OQuipur Sold 1s the amount sold in kilogram divided by the total output in
kilogram. The data for the dependent variables comes from UNHS. Robust standard errors in parentheses. clustered at the district-crop level.

#5 n<) 01, #* p<0.05, * p<0.1.
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Table 9. Urban Market Prices

Dependent Variable

Market Price, Standardized

InfoDistrict
InfoDistrict x Broadcasting Started
% Farmers with Radio

%% Farmers with Radio x Broadcasting Started

Observations

R-squared

Sample Districts

No of District-Crop Markets
Week FE

Crop FE

District Market FE
District-Crop Market FE
District Market Trend

0y

0.254%
(0.128)
-0.657%*
(0.304)

1495
0.120
All
48
Yes
Yes

el

-0.940%*
(0.376)

1495
0.133
All
48
Yes
Yes
Yes
Yes
Yes

(3)

0.010%*
(0.004)
-0.023%*
(0.009)

854
0.151
Info

27
Yes
Yes
Yes
No

Yes

“4)

-0.024%%
(0.011)

854
0.153
Info
27
Yes
Yes
Yes
Yes
Yes

(3

-0.011
(0.021)
0.020
(0.030)

387
0.259
No Info
12
Yes
Yes
Yes
No
Yes

(6)

0.020
(0.030)

387
0.259
No Info
12

The sample contains data at the district-crop-week level from the Market Information Service for the period August 2001 to August 2002, with
missing data for the period January to May 2002. Each district has one urban market center. InfoDistrict is a dummy variable indicating if the
district for which the MIS started broadcasting information for in February 2002, and zero if it is a district for which the MIS started broadeasting
in September 2002. Broadcasting Started is a dummy indicating if the week is after February 2002, and zero if it is before February 2002. %
Farmers with Radio is the percentage of farmers in the district and growing the crop that own a radio in 1999. Data sources: Foodnet and UNHS
1999. Robust standard errors in parentheses, clustered at the distriet-crop market level in columns (1) — (4). Due to a low number of clusters,
colunms (6) and (7) use Newey-West standard errors with two period (weeks) lags., *#¥ p<0.01, ** p<0.05, * p<0.1.
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Dependent Variable

Crop Revenue, Log

1) @ (3) “) 5)
Radio 0.342%** 0.348%** 0.596%* 0.368
(0.095) (0.122) (0.241) (0.315)
Year 2005 -0.995%s#*
(0.228)
Radio x InfoDistrict 0.439%* -0.430 -0.343
(0.168) (0.392) (0.455)
Radio x Year 2005 0.467%%*
(0.130)
Radio x ITnfoCrop -0.303 -0.025 -0.264
(0.261) (0.294) (0.320)
InfoDistrict x InfoCrop -0.701%* -0.403
(0.339) (0.390)
Radio x InfoDistrict x InfoCrop 0.886%* 0.782* 0.699
(0.366) (0.413) (0.426)
Observations 30513 23494 32990 32990 32990
R-squared 0.087 0.105 0.130 0.174 0.370
Sample Districts All Info All All All
Sample Year 2005 1999/2005 2005 2005 2005
Sample Crops InfoCrops InfoCrops All All All
Crop FE Yes Yes Yes Yes Yes
District FE Yes Yes Yes Yes No
District-by-Crop FE Yes Yes No Yes No
Farmer FE No No No No Yes

Radio is a dummy variable indicating if the household owns a radio. Year 2005 1s a dummy variable equal to one if the
houschold 1s from the UNHS 2005 (i.c., after the MIS started) dataset. and equal to zero if it is from the UNHS 1999 (i.c..
before the MIS started) dataset. InfoDistrict is a dummy variable indicating if the houschold lives in a Market Information
Service (MIS) district broadeasting market prices in 2005, and zero otherwise. The sample year is 1999 (i.e.. before the MIS
started). Sample districts equal to 41l includes both districts with the MIS in 2005 (InfoDistricts) as well as districts without
the MIS in 2005 (No Info). InfoCrop indicates that the crop is a crop which MIS broadeast market price information for, and
zero 1f the erop 1s one for which the MIS did not. Robust standard errors in parentheses, clustered at the distriet level (56
clusters) in all columns except column (2). where there are only 17 districts. Column (2) uses clustering at the district-crop

level (100 clusters). **¥ p<0.01., ** p<0.05, * p<0.1.
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Table 11. Alternative Explanations

Agricultural
Dependent Variable: Technology Sold Directly to the District Market Output, Log
Knowledge
(O] @ (€] G &) (6) (M
Radio 0.020%* 0.022%%* -0.001 0.387%%* 0.326%%%
(0.012) (0.007) (0.039) (0.028) (0.084)
Radio x InfoDistrict 0.007 0.004 0.026 -0.009 -0.024
(0.015) (0.014) (0.062) (0.057) (0.131)
Radio x InfoCrop 0.023 -0.006 0.061 -0.104
(0.040) (0.046) (0.085) (0.092)
InfoDistrict x InfoCrop 0.003 -0.048
(0.069) (0.181)
Radio x InfoDistrict x InfoCrop -0.022 -0.006 0.015 0.085
(0.064) (0.066) (0.132) (0.128)
Observations 30474 7920 9355 9355 30563 33049 33049
R-squared 0212 0.092 0.126 0.603 0.280 0.292 0.500
Sample Districts All All All All All All All
Sample Year 2005 2005 2005 2005 2005 2005 2005
Sample Crops InfoCrops All All All InfoCrops All All
Crop FE Yes Yes Yes Yes Yes Yes Yes
District FE Yes Yes Yes Yes Yes Yes Yes
District-by-Crop FE Yes Yes Yes No Yes Yes No
Farmer FE No No No Yes No No Yes

Radio 1s a dummy vanable indicating if the household owns a radio. InfoDistrict 15 a dummy variable indicating 1f the household lives m a
Market Information Service (MIS) district broadcasting market prices m 2005, and zero otherwise. The sample year 15 1999 (1.e., before the
MIS started). Sample districts equal to 4/] includes both districts with the MIS in 2005 (InfoDistricts) as well as districts without the MIS in
2005 (No Info). InfoCrop mdicates that the crop 1s a crop which MIS broadcast market price information for, and zero if the crop is one for
which the MIS did not. Agricultural Technology Knowledge is the fraction of correct answers from the UNHS 2005 survey on agricultural
technology knowledge. Selling to a Trader 15 a dummy variable equal to one if the farmer sold the crop to a private trader in the farmer’s
village, and zero otherwise. Robust standard errors in parentheses, clustered at the district level (56 clusters). ¥#% p<0.01, ** p<0.05, * p<0.1.
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