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Of the great transformations that have reshaped human society in the modern era,
one of the most important is the increase in the average length of time that a newly born
human can expect to live. The pattern of increasing longevity raises an important and
as-yet unresolved question - did political institutions play any role in the great transfor-
mation of the human lifespan? My dissertation aims to contribute to the literature on

political institutions and public health by focusing on the efforts to reduce malaria in the
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United States and Mexico. Malaria was a major source of disease and premature death in
both countries. The central question that occupies the analysis in the subsequent empiri-
cal chapters is whether malaria control was shaped by political competition and ethnic or
racial diversity. I develop a simple model of disease control in a political system which
demonstrates two important facts. First, the impact of political competition on disease
control efforts is, theoretically speaking, ambiguous. Competition might increase effort,
but might also decrease it. Second, I show that there are two channels through which di-
versity might impact disease control, one direct, and the other contingent on the level of
political competition. The first test of this theory I provide appears in Chapter 3, which
focuses on competition, race and malaria in U.S. counties. I find that the effect of race
on malaria outcomes is contingent on political disenfranchisement, with more densely
black counties suffering from greater levels of malaria only where historical disenfran-
chisement was low. In Chapter 4, I perform a similar analysis of Mexican municipalities,
in which I find that both being located in a competitive state and having a higher level of
ethnic diversity lead to worse malaria outcomes, controlling for other factors. Chapter 5

uses another novel data set to explore long term trends in malaria in the Mexican states.

Xiil



Chapter 1

Introduction



Of the great transformations that have reshaped human society in the modern
era, one of the most important is the increase in the average length of time that a newly
born human can expect to live. Starting in the countries of the industrial revolution,
and ultimately extending to middle- and even some low-income countries today, human
longevity has steadily increased over the past two hundred years. Whereas a Londoner
born in 1800 could expect to live a mere 36 years, by the mid-twentieth century life
expectancy at birth in Great Britain had almost doubled (Fogel 2004, p. 2). Similar im-
provements have been recorded throughout the developed world, and, on different time
scales, in India, China, and many other countries. The pattern of increasing longevity
raises an important and as-yet unresolved question - did political institutions play any
role in the great transformation of the human lifespan?

To judge by the existing literature on the topic, the answer is no. The initial
level of health in a population is determined by the level of income and by geographical
and climatological factors (temperature, presence or absence of certain organisms, etc.).
The path to improvements in health, in the dominant view, is simply through economic
development. As wealth grows, so will health. There is some recognition that ineffi-
cient government spending may have a limited impact on health, but the core position
is that, after accounting for the role of the environment, we can learn all we need to
know about improvements in health by studying economic development.! If true, this

would be a remarkable fact about the world, and would force a reconsideration of some

!For a wide-ranging discussion of the role of economic growth in changes to human health, see Deaton
(2013)



of the basic premises of modern political science scholarship. If, as is widely contended,
democracy leads to improved outcomes on a wide range of social outcomes, we should
expect improvements in life expectancy to be tied to advances in democratic institutions.
Setting aside any discussion of the empirical challenges inherent in uncovering such a
relationship, there are compelling theoretical reasons for investigating whether politi-
cal competition and contestation have made a significant contribution to the prolonged
human life span.

Social scientists have taken up this challenge, and the results of their efforts to
date are mixed. The primary research agenda in this area has made use of national-
level figures on life expectancy and the level of democracy. While some scholars have
found a relationship between democracy and health, these findings have been contested
on grounds of incomplete and imperfect data. Beyond any concerns about the quality
of national-level data, there are the standard obstacles to inference that confront cross-
national studies, especially the substantial, unobserved heterogeneity of the units being
studied. Apart from this empirical challenge, there are theoretical reasons why this ap-
proach might not be the best way to discover how political institutions impact health.
Rather than impacting health continuously over time, it may be that institutions influ-
ence health in isolated bursts, for example through large and small-scale interventions
intended to improve hygeine or control a particular disease. These two empirical chal-
lenges, unit of observation and time scale, lead to the alternative approach that I adopt

here.



My approach is also influenced by the existing view that health improvements
have been primarily, if not entirely, driven by economic growth. The great transformation
in human health has indeed been marked by major increases in income. However, there
are other major components in changing human life expectancy that are not perfectly
aligned with economic development. The most important of these is the adoption of
interventions to reduce disease. The historical record shows that such interventions,
large and small in scale, have been at the center of major leaps forward in the reduction
of disease. These interventions were carried out by national and local governments, in
addition to international organizations, and have been linked to reductions in a broad
range of diseases, from water-borne infections to small pox. Such interventions provide
a possible window into the politics-health link, because political institutions may impact
both the intensity of the interventions and their effectiveness. A particularly interesting
case are the campaigns, spanning almost a century and touching all regions of the globe,
to eliminate the disease malaria.

According to the most recent estimates, Malaria kills as many as 1,000,000 peo-
ple around the world each year (Murray et al. 2012), with the majority of these deaths
being concentrated in the world’s least developed countries.”> To make matters worse,
global climate change promises to make the burden of malaria, in terms of productivity

and human lives, harder to predict and contain (Patz et al. 2005; McMichael, Woodruff

There is no consensus among scholars as to whether malaria leads to, or is itself caused by economic
backwardness. On this point, see Bleakley (2010). As to the question of why malaria has persisted for so
long, Packard (2007) suggests that eliminating the disease often requires fundamental changes to aspects
of the human economy, specifically the use of land. Whether such changes will be required to eliminate
malaria in the countries that continue to suffer from it is a matter of continued debate.



and Hales 2006; Siraj et al. 2014) To solve the global malaria problem, NGOs, multi-
lateral development institutions and national governments have committed to a strategy
of large-scale deployment of resources and technology until the disease is eradicated.’
Their approach accords well with one strand of conventional wisdom about how malaria
control works.

Espoused by many of the most prominent architects of malaria eradication cam-
paigns, the conventional wisdom holds that in order to successfully eliminate malaria, the
relevant authorities must exercise absolute control over populations and territory.* Given
the history of malaria control, it is not surprising that this view should predominate.
The earliest modern campaigns against malaria were headed by U.S. military authori-
ties, and conducted in hostile environments on foreign soil.> The approach that grew out
of those early campaigns, and particularly the commitment to military style tactics in
their administration, persisted in the work of the Rockefeller Foundation from the sugar
fields of northeastern Brazil to the cotton fields of Mississippi. Moreover, some of the
techniques of disease control (forcibly impounding water, spraying pesticides in spite
of potentially dangerous side effects, etc.) are at odds with an emphasis on individual

rights. Even some contemporary campaigners seem to think that absolute authority and

3For a detailed treatment of current malaria control efforts, see
http://www.malariaeliminationgroup.org/publications/atlas-of-malaria-eliminating-countries-201 1

“Perhaps the clearest example of this point of view is embodied in the life and work of Fred Soper, a
major player in the International Health Division of the Rockefeller Foundation and active in malaria and
yellow fever eradication campaigns throughout Latin America. For a detailed account of Soper’s point of
view, see Stepan (2011).

>These include the malaria control campaigns conducted in Cuba and the Philippines during the Span-
ish American war, which were developed in response to the high level of the disease among U.S. service-
men. Another prominent early example is the malaria campaign that accompanied the construction of the
Panama canal, during which many workers sufffered from the disease.



control are necessary ingredients for malaria eradication. One prominent malariologist
and the founder of the Global Fund to Fight AIDS, TB and Malaria, recently told an au-
dience of academics that in order to eliminate malaria, “a military approach is required.”
6

The conventional wisdom contrasts sharply with one school of social science
theories about governance, democracy and the provision of public goods. Social science
scholarship tells us that public goods, such as protection from disease and premature
death, are most effectively provided when citizens are able to actively exercise individ-
ual freedoms, voice their opinions about policies, and choose among their preferred lead-
ers. The empirical evidence on this point, which I consider in Chapter 2, is mixed, but
such theories of accountability and public goods provision have been corroborated for a
number of important cases. It seems, therefore, that there are two contrasting views of
the kinds of political institutions most likely to be associated with successful campaigns
against malaria and other tropical diseases.

Understanding the institutional basis of effective disease eradication campaigns is
not solely a matter of evaluating public policy. It is intimately connected with two ongo-
ing debates in the political science literature. The first, referenced above, is over the role
of institutions in public goods provision. Does the type of public good being provided
influence the kind of institutions most conducive to its provision? The second debate is
about the role of institutions in shaping prosperity. Inspired by the work of Acemoglu,

Johnson and Robinson (2001), a recent wave of research has built the case for institu-

6Sir Richard Feachem, giving an invited lecture at the UCSD School of Medicine, February 9, 2012



tions as the source of differences in economic prosperity between nations. An important
unresolved question in these studies is what the precise institutional mechanisms are that
lead some societies to become more prosperous than others. Disease eradication cam-
paigns sit at precise intersection between geography and institutions, and understanding
the campaigns may allow us to better understand the relationship between institutions
and prosperity.

Unfortunately, very little research has been undertaken with the aim of explaining
the role of political institutions in disease eradication campaigns. There is a rich histor-
ical literature on malaria,’” as well as accounts of the economic impacts of the disease.?
Nonetheless, to my knowledge no scholar has provided a rigorous empirical analysis of
how domestic political institutions shaped these major public health initiatives.

Drawing upon extensive archival research, my dissertation aims to contribute
to the literature on political institutions and public health by focusing on the efforts to
reduce malaria in the United States and Mexico. Malaria was a major source of disease
and premature death in both countries. Figures 1.1 and 1.2 provide a general picture
of the disease in each of these countries during the twentieth century. In the United
States, malaria was practically eliminated from the Northern Mississippi Valley by the

end of the nineteenth century. Nevertheless, the disease kept a tenacious grasp on the

southern states well into the 1940s.° In Mexico, malaria affected much of the country

In addition to the references given below, see Packard (2007).

8Examples include Bleakley (2010), Cutler et al. (2010), Barreca, Fishback and Kantor (2012) and
Sachs and Malaney (2002)

See Humphreys (2001, pp.38-40) for a discussion of why the disease persisted in the South.
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Figure 1.1: Malaria deaths in the Southern states. Data for 1910-1937 from Miller
(2008). Data for 1940 from Barreca, Fishback and Kantor (2012). I impute a figure of

10 deaths for the year 1950 to reflect the effective elimination of the disease. Data for
remaining years are computed by linear interpolation.

through the 1950s. In both countries, the final elimination of the disease was achieved
through spraying of the insecticide DDT to kill malaria-transmitting mosquitoes and their
larvae.'?

While these large-scale spraying campaigns were impressive displays of public

action, widely adopted by other countries seeking to eradicate malaria, in both cases

these campaigns were the final stage in what was a multi-step process of disease control.

Starting decades before, and spurred by the same non-state actor (The Rockefeller Foun-

101 duly note that not all observers are convinced of the necessity of this campaign for the elimination
of malaria in the United States (Humphreys 1996). To say the same of the Mexican case would seem to be
an overstatement.



dation), both Mexico and the United States saw major efforts to reduce malaria using
methods with much smaller scales of application. So-called “demonstration” projects,
which showcased the scientifically established best practices of local malaria reduction,
were rolled out in the United States as early as 1918, and not long after in Mexico. It is

these smaller-scale projects that receive the most attention in the pages that follow.

Mexico
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Figure 1.2: Malaria cases per 1,000 population, computed at the national level for Mex-
ico. Data courtesy of Rodolfo Acuiia Soto.

The central question that occupies the analysis in the subsequent empirical chap-
ters is whether malaria control was shaped by political competition and ethnic or racial
diversity. I choose to focus on these two factors simultaneously because both are iden-

tified as potentially important by the existing literature, and also because the two are
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closely intertwined in the cases I study.

To those familiar with them, these may seem strange cases in which to seek the
effect of competition on disease control. The authorities that undertook malaria con-
trol at the local level in these countries were part of political systems marked by limited
competition between parties. Both the United States South during the 1930s and Mex-
ico from the 1930s through the 1950s were dominated by a single political party (the
Democrats in the case of the U.S., and the PNR-PRM-PRI in Mexico). In each case,
the party in question won most elections, and political participation was often restricted,
with certain groups facing either overt repression or simply marginalization.

There are two reasons why the cases are highly relevant, both in spite of this fea-
ture, and even because of it. First, as I describe below in detail, the existence of a domi-
nant political party does not preclude all competition. This is surely the case in Mexico
and the U.S. in the period under study, when various forms of competition existed be-
neath the veneer of single-party dominance. Furthermore, the limited competition found
in these cases is reflective of the types of political institutions either currently or recently
in place in many of the countries of the world that face the greatest burden of malaria
today.

These cases also have an advantageous position in the history of malaria eradica-
tion. For both, data are available at the local level on disease outcomes at the time when
new techniques were being established and diffused for the reduction of the disease. The

combination of restricted competition and participation, together with the arrival of new
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techniques for improving public welfare, raises the following questions. Were counties
in the U.S. South or municipalities in Mexico with higher levels of competition more ef-
fective in applying the new techniques for malaria reduction than those counties with less
electoral competition? Does this effect also hold for the states and territories that com-
prised Mexico at that time? What role, if any, did race or ethnicity play in determining
which places were most effective at reducing the disease?

While Mexico and the pre-war U.S. South are similar in that both had limited
electoral competition, they differ markedly in the way that lower levels of government
(state and local) interacted with the national-level (federal) policy environment. During
the 1950s, the Mexico was developing into a highly centralized system in which the Pres-
ident and the heads of a few federal agencies exercised sweeping authority over national
policy in virtually all programmatic areas. In the United States South during the 1920s
and 30s, state-level health policy developed unevenly, with early efforts lacking a uni-
fying federal guidance. In my concluding chapter, I consider whether these differences
influenced the effects of competition and diversity on disease control.

The remainder of the dissertation is organized as follows. In the next chapter, I
review the literature on the politics of health and disease control, and provide a simple
theoretical model to guide the empirical sections to follow. In Chapter 3, I test the rela-
tionships between competition, race and malaria in U.S. counties. The analysis focuses
on the period from 1920 to 1930, with repeated measures of malaria deaths at the county

level. To operationalize political competition, I compute a measure of political disen-
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franchisement using historical election returns. I find that the effect of race on malaria
outcomes is contingent on political disenfranchisement, with more densely black coun-
ties suffering from greater levels of malaria only where historical disenfranchisement
was low.

In Chapter 4, I perform a similar analysis of Mexican municipalities. Again,
the dependent variable in this analysis is the number of malaria deaths occurring in the
municipality. These data are based on archival documents kept at Mexico’s Archivo Gen-
eral de la Nacion, which were photographed and digitized. I use a measure of political
competition compiled by an earlier scholar of Mexican politics, based primarily on news
reports describing whether there was opposition to the candidate approved by the domi-
nant party for the state governorship. I find that both being located in a competitive state
and having a higher level of ethnic diversity lead to worse malaria outcomes, controlling
for other factors.

Chapter 5 uses another novel data set, built by Mexican medical historian Rodolfo
Acuiia Soto, to explore long-term trends in malaria in the Mexican states. This analysis
uses the same measure of political opposition described above, carried forward through
the year 1958. I show that political competition lead to lower levels of malaria, con-
trolling for time trends and unobserved state characteristics. The dissertation concludes
with a discussion of the implications of these findings for the broader propositions that

competition and diversity matter for disease control outcomes.



Chapter 2

The Political Logic of Disease Control

13
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Why should we expect political institutions to influence health? Public health
scholars have identified a panoply of factors that influence human health (Stepan 2011,
Introduction). Some of these, most importantly climate and geography, are exogenous
to human institutions.! There is, however, a group of factors that are potentially linked
to human institutions, those belonging to what Fogel has called the social investment
in public health. Fogel (2004) documents the tremendous improvement in human life
expectancy that followed the industrial revolution. Consider, as an illustrative case, the
United States. The sharpest gains in life expectancy in the United States occurred dur-
ing and immediately following the Great Depression. This, Fogel explains, is because
during the 1930s the United States began to enjoy the returns from its social investment
in health (37). The main components of this investment were: the extended reach of
clinical medicine; improvements in medical education; increased knowledge of biology
and chemistry; and expansions in public health infrastructure.

Therefore, a tentative answer to the question posed above is that political insti-
tutions influence health because improvements in public health depend on investments
in public goods,? and public goods, in turn, are linked to political institutions. The in-
sight that public health improvements follow from investment in public goods suggests
a refinement of the question. How do political institutions determine when and where

governments deliver health-improving public goods? I explore this problem by focusing

'While a number of scholars have explored the effect of geographic factors on institutions (see, e.g.,
Sokoloff and Engerman (2000), Acemoglu, Johnson and Robinson (2001), and Alsan (2015)), few have
attempted to study the impact of institutions on disease.

2This is not equivalent to claiming that an additional dollar of health spending leads mechanistically to
improved health outcomes, a proposition refuted in Filmer and Pritchett (1999)
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on health interventions. By health intervention, I mean the application of a specific tech-
nology by multiple actors over a broad range of territory with the specified purpose of
reducing disease.

At the core of my theory are the concepts of competition and accountability as
mechanisms linking politics to health interventions. Fearon (1999) provides a simple
and useful definition of accountability, which I will adopt with slight modification. For
two actors A and B, A is accountable to B if the following two conditions hold: A must
be charged with acting on behalf of B, and B must have some power to reward or punish
A for her performance in this role. Extending the definition to political representation,
accountability holds between citizens and government when citizens use some means of
intervention (perhaps electoral) to demand some level of performance from politicians,
and politicians adjust their behavior in response.

A good deal of research in the social sciences has focused on competition and
contestation as means of improving accountability.’ The basic idea is that, when office-
seeking politicians are forced to compete for office, they are more responsive to citizens’
preferences, and this greater accountability leads to improved outcomes on various mea-
sures of social welfare. This relationship is hypothesized to hold both at the country
level and the subnational level, and has indeed been observed in a number of empirical
works (examples include Besley and Burgess 2002; Ferraz and Finan 2011). Introduc-
ing the threat of competition, either by providing voters with new information or break-

ing institutional equilibria that prevented effective competition, can improve government

3A classic example is Dreze and Sen (1989). For an overview, see Besley (2006).
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performance.

While the theory referenced above is couched in terms of an abstract political
system, social scientists have also offered explanations of the mechanisms of account-
ability in regimes in which competition is, a priori, restricted. One important example is
selectorate theory (de Mesquita et al. 2003), which posits that as the population to whom
rulers are accountable expands, so does the likelihood that rulers will provide public,
rather than private goods. In a similar vein, there is the core voter framework described
in Cox (2009), applied to the case of contemporary Mexico in Magaloni, Diaz-Cayeros
and Estévez (2007), according to which rulers use the relative competitiveness of po-
litical units to make strategic decisions about where to provide targeted goods to maxi-
mize support. An important corollary of this argument is that institutional limitations on
competition can lead to a perverse equilibrium in which, rather improving performance,
groups of voters who support the opposition can be punished by incumbents.

A final relevant branch of the social sciente literature is comprised of scholars
arguing that that diversity, ethnic or otherwise, may act as a barrier to the provision
of public goods. The basic contours of this argument are developed in Alesina, Baqir
and Easterly (1999), which presents the abstract case for diversity as a hindrance to
investment in public goods, and provides evidence from local governments in the United
States. In this formulation, diversity leads to divergent views over the desired level of
investment in public goods, which in turn leads to lower overall investment. A number

of scholarly works extend these arguments to other contexts (Miguel and Gugerty 2005;
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Habyarimana et al. 2007; Easterly and Levine 1997), although there are also scholars
who have presented evidence to the contrary (Trounstine and Rugh 2011; Boustan et al.
2013). I incorporate social science theories on heterogeneity and public goods, while
introducing an important caveat that arises from the specific problem of disease control.
In contrast to standard models of strategic redistribution, there may be certain health-
improving goods which can only be provided to one group if they are also provided to
members of other, potentially excluded groups.*

More generally, there are a few key features of infectious disease control which
could render standard social science models of public goods provision problematic or
even invalid. First of all, there is a practical complication that arises from the nature
of infectious disease - namely, the potentially large treatment externalities that apply to
interventions to reduce infectious disease. Politicians must take into consideration that
the decision to treat (or not treat) a particular unit may have impacts on neighboring
units. Moreover, effective elimination of disease may require the technical knowledge
and expertise of bureaucrats. This is particularly important when bureaucrats and politi-
cians have different aims, or when one has information that the other does not. Finally,
strategically placed international or non-state actors may influence the decisions of both
politicians and bureaucrats about how to approach disease eradication.

In the empirical analyses that follow, my primary aim is to determine whether

there is sufficient evidence to reject this null hypothesis of no relationships between

“Precisely such a case is explored masterfully in Troesken (2004), which explains the development of
public sanitation in American cities during the early twentieth century.
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competition and disease control. I will argue that the evidence provided by the cases of
Mexico and the United States South does indeed lead to a rejection of the null hypothesis,
and that social science theories of public goods provision should include disease control
as one of the arenas in which politicians appear to act strategically. The nature of the
relationship between competition and disease control is not as straightforward as the
literature leads us to expect, an additional complication to the theory which I explore
below.

In what remains of this chapter, I develop a simple theory to explain the effects
of competition and diversity on disease control. In the following section, I describe the
model. The chapter closes with a review of the literature on politics and health, and

discussion of my contribution to it.

2.1 A Simple Model of Disease Control in a Political Sys-

tem

To describe the systematic impact of competition and diversity on disease con-
trol, it will be necessary to simplify the complicated circumstances that apply to particu-
lar historical instances of disease reduction.” Consider, in the abstract, a system in which
a group of rulers are in control of a single political jurisdiction. The jurisdiction is occu-
pied by people belonging to different groups (which could correspond to ethnic groups

or social classes), and these people are potentially exposed to an infectious disease. How

3Some of this historical detail is re-introduced in the chapters that follow.
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will the level of competition and diversity hypothetically impact the way in which the
rulers exert effort to control the disease?

Figure 2.1 sketches my answer to this question. To simplify exposition, I will
refer directly to the letter labels contained in the figure as “links”. The first links to
consider are those at the top of the diagram. These are meant to convey the effect of
increasing competition relative to some non-competitive status quo ante.% Link A depicts
the possibility, described in the references above, that increasing competition will lead
to greater pressure on politicians, which will in turn lead to improved performance on
the range of observable public policies. Improved performance leads to greater effort
exerted to control and reduce infectious disease. It is important to note that this link
does not depend on infectious disease being the most important issue of the day, nor on
politicians making specific reference to disease control in campaign materials or stump
speeches. It is sufficient that disease control be part of the criteria that voters use in
evaluating politicians.”

It is not the case, however, that the only potential impact of competition is to
increase effort towards disease control. There is another possibility, depicted in link B of

the diagram. In this scenario, the increase in competition leads to divisions among politi-

cians. These divisions may refer to differences of policy between political parties, rifts

6See the beginning of this chapter for the definition of competition used here.

TFor the two cases under consideration here, there is little empirical evidence that could be used to
support or refute this last statement. Modern opinion polling was still coming into being in the United
States during the 1930s, and those surveys that did exist had neither the rigor nor the coverage that would
be required. Nevertheless, historical studies make it clear that people of different social strata recognized
the toll of malaria. And my own archival research uncovered attempts by malaria control officers to
determine the public’s view of malaria control, which was generally positive.
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Figure 2.1: The political logic of disease control.

within political parties, or even procedural differences between branches of government.
In any case, this increasing fragmentation will tend to make cooperation and coordina-
tion more difficult, which in turn will decrease the net level of effort to control disease.
This last point about the potential effort-reducing effect of disease control is particularly
relevant when applied to the case of a single-party regime. In many such regimes, the
centralization of power implies a unity in decision making and policy implementation
which can make autocratic rulers more effective at carrying out certain public policies

than their democratic counterparts.® Political competition can generate an obstacle to the

8For an excellent example of how democratic governance can be disadvantageous for the control of in-
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unity of purpose that a dominant party might otherwise achieve.

Links A and B are depicted using dashed lines to graphically indicate what is the
main message of this schematic. That is, the effect of competition on disease control is
ambiguously signed by theory. I now turn to the second portion of the schematic, which
illustrates the effects of diversity.

In this stylized presentation, diversity can influence disease control effort directly
and indirectly. The direct effect of diversity is illustrated by link C in the diagram. This
link shows that relatively more diverse places will tend to suffer from greater fragmen-
tation, both within and outside of the political sphere. As the references above illustrate,
this is a well-theorized proposition in the social sciences. However, the effect of diversity
on disease control goes beyond its direct effect on fragmentation. It is also essential to
consider the interaction between diversity and competition, illustrated by link D in the
figure.

To understand the interactive effect between diversity and competition, we must
be a bit more specific in our definition of diversity. Consider the case of a society divided
into two groups, a more privileged “included” group, and a less privileged “excluded”
group. Here, inclusion and exclusion have a specific implication for political competi-
tion, which is that politicians will be more responsive to the preferences of the included
group than to those of the excluded group. In other words, in a place occupied entirely

by members of the excluded group, competition will have relatively little effect on the

fectious disease, see Werner Troesken’s description of smallpox vaccination in the United States (Troesken
2015),
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level of effort exerted by politicians. However, as diversity increases, members of the
included group become part of this hypothetical constituency, which increases the re-
sponsiveness of politicians. It is in this, somewhat limited sense, that diversity interacts
with competition to generate greater disease control effort.

To reiterate, the theory outlined above applies to cases in which government is
responsible for disease control within a single territory. This case corresponds to the
empirical analysis developed in Chapters 3 and 4, in which malaria control is carried out
primarily by local and state actors at the county or municipal level. These chapters will
consider the effect of competition, as well as diversity and the interactive effect of the
two together.

A comprehensive theory of the politics of disease control, however, requires us to
also consider a state that is somehow divided into smaller territories. This is required be-
cause the decision over how to allocate effort over a set of territories is central to disease
control as a political problem. Should all territories receive the same level of effort? Ba-
sic epidemiological reasoning tells us that all territories in the area of active transmission
should be subject to surveillance and treatment, and that the level of treatment should
be based on the burden of disease. But social science theory tells us that the interests of
politicians may lead to a different outcome.

I now turn to an extension of this basic model in which the single political juris-
diction is divided into various territories. I model the case of a central authority who,

with the help of a bureaucrat possessing expert knowledge, decides how to allocate dis-
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ease reduction resources to the provinces under his control.

Consider a state composed of subnational units or provinces. Each province is
characterized by two parameters. First, each province faces a high or low level of risk
posed by the disease. In other words, some provinces will require a high level of effort
in order to reduce disease, while others will require only a low level of effort. Sec-
ond, provinces differ in the degree to which authority within the province is contested.
Provinces that are highly contested are those in which the central authority has not es-
tablished a monopoly on either the use of violence or the control of political office. For
now, I assume that these two parameters are independent.” In the most robust version of
the model, provinces also vary in their capacity to successfully implement a program of
disease control.

The first actor in the model is a bureaucratic planner. The bureaucrat acts as an
agent for two different principals. The first principal is the central authority or president.
In the case of Mexico at the height of official party dominance, we might think of the
president together with the secretaries of government and the interior. The second prin-
cipal comprises the group of international actors who, together with the bureaucrat, form
an epistemic community —a group of disperse actors who share a common goal and
language (see Haas 1989).!0 The bureaucrat-planner is in part beneficent, that is, places
intrinsic value on lowering the level of disease. He also wants to not run afoul of politi-

cians, and to cultivate his position among the international actors. The second actor in

9The possibility that the two are correlated is both interesting and relatively unexplored.
10The role of such epistemic communities in international disease control has been well established. For
a particularly illustrative example see the account of Japanese smallpox vaccination in Jannetta (2007)
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the model is the president. The president, like the bureaucrat, would like for the disease
to be eliminated. But he is also aware of the degree of contestation in the provinces. In
particular, the president fears failing to provide a level of effort to the contested provinces
that is perceived to be sufficient by elites within those provinces.

The order of action is as follows. Taking into consideration the level of dis-
ease risk faced by each province, the bureaucrat makes the initial decision about how
to allocate resources to reduce disease. He/she carries out the reporting and monitor-
ing necessary to track the campaign’s success. The two principals he serves will use
markedly different criteria to evaluate his success. The president derives utility from
two sources: delivering on the promise of reducing disease, and providing sufficient
effort to contested provinces, irrespective of the level of disease within them.!! The
international actors will assess whether he has soundly implemented methodologies de-
veloped and evaluated through scientific communication (journals, conferences, corre-
spondence). Likewise, these agents will have different mechanisms for rewarding or
punishing the bureaucrat’s effort. International actors can offer prestige, and positions
abroad. The president can offer career advancement within the party (in many regimes,
party credentials are indispensable for success in the bureaucracy, and such positions are
highly coveted).

The planner can act to eliminate disease, but doing so requires effort. The level

of effort required will depend on both the type of disease control mechanisms available

"'This sort of political conditioning of disease control is described by Packard (2007), who remarks that
Brazil’s leader Getulio Vargas insisted that the Yellow Fever and Malaria campaigns cover regions of the
country that did have a high burden of disease.
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to the planner, and on the intensity with which those techniques are implemented. In
the simplest presentation, the mechanisms can be either “large-scale”, by which I refer
generally to vector control through insecticide spraying, or “local”, by which I mean
reducing mosquito breeding and contact with humans by diverse measures including
draining agricultural land, improving home construction, and oiling ponds that harbor
anopheles larvae. The planner simultaneously determines his level of effort for each
subnational unit. The action chosen by the planner can lead to one of four outcomes:
persistence, control, reduction, elimination, where each of these outcomes refers to the
prevalence of disease in the sub-national unit where the effort was applied, in the period
following the application of effort. The possible results of his efforts depend on: the
level of effort chosen; the disease environment in a unit; disease environments in nearby
units; climactic conditions, set for each period by nature; the disease control technologies
available to the planner; and a stoc