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The Myth of the Frontier

Camilo Garcia-Jimeno and James A. Robinson

2.1 Introduction

One of the great economic puzzles of the modern world is why, among a
group of colonies founded at more or less the same time in the early modern
period by more or less rapacious Europeans with more or less the same inten-
tions, North America became such an economic and democratic success
while Latin America did not. There is no shortage of candidates, of course,
but one of the most prominent is the notion of the “frontier.”! Many schol-
ars have claimed that a crucial aspect of the uniqueness of the United States
was the vastness of the open spaces (at least after the indigenous peoples
had died (Mann [2005])), that heavily influenced the way society, economy,
and polity evolved.

The most famous exposition of this view, first developed in 1893, was
attributed to Frederick Jackson Turner. Turner, postulating what has become
known as the “frontier (or Turner) thesis,” argued that the availability of the
frontier had attracted a particular type of person and had crucially deter-
mined the path of U.S. society.

Camilo Garcia-Jimeno is a graduate student in the Economics Department at the Massa-
chusetts Institute of Technology. James A. Robinson is the David Florence Professor of Gov-
ernment at Harvard University, a faculty associate at the Weatherhead Center for International
Affairs, and a research associate of the National Bureau of Economic Research.

This chapter was written for the conference “Understanding Long-Run Economic Growth:
A Conference Honoring the Contributions of Kenneth Sokoloff.” Our biggest debt is to Ken for
all his encouragement, friendship, and inspiration over the years. We miss him. We thank Ron
Rogowski and Naomi Lamoreaux for their comments and suggestions. We also thank Giovanni
Zambotti at the Center for Geographic Analysis at Harvard for his enormous help with the
maps. We thank the Canadian Institute for Advanced Research for financial support.

1. For other ideas on this topic of the exceptionalism of the United States see Hartz (1955,
1964), Lipset (1996), and Engerman and Sokoloff (1997).
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The existence of an area of free land, its continuous recession, and the
advance of American settlement westward, explain American Develop-
ment. Behind institutions, behind constitutional forms and modifications,
lie the vital forces that call these organs into life and shape them to meet
changing conditions. Turner (1920, 1-2)

Turner emphasized that the frontier created strong individualism and
social mobility, and his most forthright claim is that it was critical to the
development of democracy. He noted

the most important effect of the frontier has been to promote democracy.
Turner (1920, 30)

and

These free lands promoted individualism, economic equality, freedom
to rise, democracy . . . American democracy is fundamentally the out-
come of the experiences of the American people in dealing with the West.
Turner (1920, pp. 259, 266)

Moreover, the things that went along with democracy and helped to pro-
mote it, such as social mobility, most likely also stimulated economic per-
formance.

Since Turner wrote it, the frontier thesis has become part of the conven-
tional wisdom among historians and scholars of the United States.? Though
the specific mechanisms that Turner favored, such as individualism, have
become less prominent, arguments about the frontier have appeared in many
places, particularly the literature on the democratization of the United States
(Keyssar 2000; Engerman and Sokoloff 2005). Keyssar (2000, xxi) argues,

The expansion of suffrage in the United States was generated by a num-
ber of key forces and factors. . . . These include the dynamics of frontier
settlement (as Frederick Jackson Turner pointed out a century ago).

Those who have contested this view (see Walsh [2005] for an excellent
discussion) have tended to focus on the extent to which the frontier did or
did not have the postulated effects within the United States.

At some level the acceptance of the frontier thesis and the nature of the
debate is quite surprising. This is because the existence of a frontier clearly
did not distinguish the United States from the other colonies of the Ameri-
cas or, indeed, other societies such as Russia, South Africa, or Australia in
the nineteenth century. Every independent South American and Caribbean
country, with the exception of Haiti, had a frontier in the nineteenth cen-
tury. These frontiers were usually inhabited by indigenous peoples and they
went through the same pattern of expansion into this zone that, as in the
United States, coincided with the expropriation and oftentimes annihilation

2. For some of the debate about the applicability of this thesis to the United States see Taylor
(1956), Billington (1962, 1966, 2001), Hofstadter and Lipset (1968), and Walsh (2005).
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of indigenous communities. In these cases, however, there seems to be much
less reason to associate frontier expansion with democracy or economic
development. Indeed, one could conjecture that if the frontier thesis had
been developed by Latin American academics in the late nineteenth century
it would have been formulated with a minus sign in front!®

A small literature has examined the frontier hypothesis in comparative
perspective, but it has come to inconclusive results. Turner did engage in
some comparative observations but refers only to Europe, noting,

The American frontier is sharply distinguished from the European fron-
tier—a fortified boundary line running through dense populations.
(Turner 1920, 3)

Hennessy (1978) specifically addresses the applicability of the frontier
thesis to Latin America (see also the papers in Weber and Rausch [1994]).4
Noting the absence of a literature on the frontier thesis in Latin America,
Hennessy (1978, p 13) reasons,

If the importance of the Turner thesis lies in its . . . ability to provide a
legitimating and fructifying nationalist ideology, then the absence of a
Latin American frontier myth is easy to explain. Without democracy,
there was no compulsion to elaborate a supportive ideology based on
frontier experiences.

Hennessy’s general conclusion is that the thesis is irrelevant because

Latin American frontiers have not provided fertile ground for democracy.
The concentration of wealth and the absence of capital and of highly
motivated pioneers effectively blocked the growth of independent small-
holders and a rural middle class. (Hennessy 1978, 129)

The correlation between good outcomes and the frontier in the United
States and Canada but the lack of such a correlation in Latin America raises
the question of whether or not, in general, there is any connection between
the frontier and economic and political development. Maybe the frontier
was irrelevant? A myth?

We believe the answer to this is no. Some of the mechanisms described
in the case of the United States certainly seem plausible, it is just that they
do not seem to have operated in Latin America. The key to understanding
why comes from examining how frontier land was allocated.’ In the United

3. Though the issue of the role of the frontier has been considered in Latin American studies
(see Hennessy [1978] and Weber and Rausch [1994)), it appears that nobody has made these
comparative observations before.

4. Other work that looks, usually critically, at the frontier thesis as a comparative perspec-
tive include Winks (1971), Miller (1977), and Powell (1981). For more general discussions of
frontier expansions in the modern world not focused on the Turner thesis see Richards (2003)
and Belich (2010).

5. Differences in labor institutions developed in frontier areas may also have played an impor-
tant role, and were no doubt related to how land was allocated.
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States it was the 1862 Homestead Act, building on earlier legislation such
as the Land Ordinance of 1785, which played a major role in governing
who and on what terms had access to the frontier. In Latin America, on
the other hand, only Costa Rica and Colombia passed and enforced legis-
lation that resembled measures such as these. In a few other countries where
some legislation was passed, it seems to have never been put into practice.
Jefferson (1926, 167), for example, points out the difference between the
“elevated aims and philanthropic language” of the Argentine legislation
regarding landowning in frontier areas and “the actuality of events.” More
generally, frontier land was allocated in a relatively inegalitarian pattern
by existing elites, and property rights over frontier lands of settlers were in
many cases weak for nonelites. Though Turner continually talks about the
frontier and “free land” as if they were the same thing, as Adelman (1994,
101) points out,

Turner . . . overlooked two hard facts: land was not free, and workers had
to be brought in from outside the region.

Outside of Costa Rica and Colombia, frontier land was not free in Latin
America and, indeed, was allocated oligarchically by those with political
power.® Hennessy (1978, 19) observed,

Another contrast lies in the availability of “free land.” Whereas free land
was the magnet attracting pioneers into the North American wilderness,
in Latin America most available land had been preempted by landowning
patterns set in the sixteenth century.

The historical experience of Argentina is again revealing. Jefferson (1926,
175-8) describes several episodes in the Parana basin, the Nequén region
to the South, or even in La Pampa, where settlers found difficulties in main-
taining their property rights over the lands they opened, both because state
officials reneged on past promises or because of abuses from local elites.
Interestingly, when Turner does discuss the issue of land laws with respect
to the frontier, he seems to see these as an endogenous response to the exis-
tence of the frontier, for example, arguing that

The disposition of the public lands was a third important subject of na-
tional legislation influenced by the frontier. Turner (1920, 25)

and

Itis safe to say that the legislation with regard toland . . . was conditioned
on frontier ideas and needs. Turner (1920, 27)

6. There is a large historical literature on the oligarchic allocation of frontier lands in nine-
teenth century Latin America. For overviews of the Central American experience see Williams
(1994), Gudmundson (1997), and Mahoney (2001); McCreery (1976, 1994) for the important
Guatemalan experience; Parsons (1949) is the classic work on frontier expansion in Colombia,
see also Christie (1978) and LeGrand (1986); Dean (1971) and Butland (1966) analyze the
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The Latin American experience suggests to us not that the frontier is
irrelevant, but rather that a more nuanced version of the frontier thesis is
required. We refer to this as the “conditional frontier thesis.” This takes into
account the fact that the consequences of the frontier are conditional on the
initial political equilibrium when frontier expansion occurred. Although
the opening up of a frontier might bring new opportunities for the estab-
lishment of equitable societies in ways that could promote democracy and
economic growth, as Turner suggested, in relatively oligarchic countries the
existence of an open frontier gave the ruling elite a new valuable instru-
ment that they could manipulate to remain in power. They did this through
the structure of land and laws, policies toward immigrants and clientelistic
access to frontier lands. When initial political institutions were different, as
they were in the United States, Canada, Costa Rica, and Colombia, elites
were less able to manipulate this resource and a more open society evolved.
As Turner argued, it is quite likely in these circumstances that the existence
of a frontier helped to induce further improvements in political institutions.
In countries like Argentina or Mexico, it is possible that an oligarchically
allocated frontier was worse than having no frontier at all.

In this chapter we propose what we believe is the first empirical test of
the frontier thesis, and also our extended conditional frontier thesis. To do
this we construct an estimate of the proportion of land that was frontier in
each independent country in the Americas in 1850. We combine this with
data on current income per capita, democracy, and inequality. Our first main
finding is that our estimates of the relative size of the frontier are positively
correlated with long-run economic growth and the extent to which countries
were democratic over the twentieth century. The relative size of the frontier
is also negatively correlated with income inequality. These initial results are
quite consistent with the simple frontier thesis.

Nevertheless, we then test the conditional frontier thesis by interacting
the proportion of frontier land in 1850 with measures of initial institutions,
specifically constraints on the executive from the Polity data set that is avail-
able for every independent country in the Americas in 1850.” When the gross
domestic product (GDP) per capita in 2007 is the dependent variable, we
find that neither frontier land in 1850 nor constraints on the executive are
themselves statistically significant, but their interaction is. Indeed, the results
imply that for countries with the lowest level of constraints on the executive
(which is almost half our sample in 1850), long-run economic growth is
lower the larger the frontier. For higher levels of constraints, however, long-
run growth is higher. These simple regressions are very consistent with the
conditional frontier thesis. With respect to democracy, when we look at the

Brazilian case; Solberg (1969) presents the evidence for Chile; Coatsworth (1974, 1981) for
Mexico. Solberg (1987) and Adelman (1994) discuss Argentina, and both books make interest-
ing comparisons to the differential evolution of Canada.

7. Except for Canada, for which data is available starting in 1867.
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average Polity Score from 1900 to 2007, we again find that once we add the
interaction term neither frontier nor constraints themselves are significant.
In this case we do not find that the frontier is ever bad for democracy, but
rather its impact on democracy is greater the greater are constraints on the
executive in 1850. These results suggest, again consistent with the condi-
tional Frontier thesis, that the frontier on its own had no impact on democ-
racy. When we turn to the democracy score averaged over the post-World
War II period (1950 to 2007) we find different results. Here frontier on its
own tends to be positively correlated with democracy while the interaction
term is not statistically significant. Finally, when we examine contemporary
inequality as the dependent variable we do not find robust results. Though
frontier and constraints on the executive in 1850 are both negatively corre-
lated with inequality, when we add the interaction term none of the variables
is statistically significant.

Taken seriously, our results provide quite strong support to the condi-
tional frontier thesis and suggest that the reason that Turner himself and
so many subsequent scholars based in the United States may have accepted
the simple frontier thesis is that they were living in a country that had rela-
tively good institutions. Nevertheless, the size of our sample is small and
we are limited to using cross-national variation, so our findings ought to be
regarded as tentative.

Our argument about the conditional effect of the frontier is related to
several important historical debates. For example, one interpretation of the
arguments of Brenner (1976) is that large shocks in the Middle Ages, such as
trade expansion or the Black Death, had conditional effects that depended
on initial institutions. In Britain, where the serfs were relatively organized
and where lords did not have large estates, the Black Death empowered
the lower orders and led to the collapse of feudal institutions. In Eastern
Europe, however, where the initial conditions were different, the Black Death
ultimately led to the second serfdom. A related argument is presented in
Acemoglu, Johnson, and Robinson (2005) who argue that the impact on
Western Europe of trade and colonial expansion after 1492 depended on
initial political institutions. In places where there were relatively strong
political institutions, such as Britain and the Netherlands, trade expansion
led to improvements of institutions and stimulated economic growth and
further political change. In places that were more absolutist, such as Spain
and France, trade expansion had opposite effects.®

The chapter proceeds as follows. In the next section we discuss how we
measure the extent of the frontier and present some basic data about its
extent and nature. In section 2.3 we examine the correlation between the
frontier and long run economic and political outcomes. Section 2.4 investi-

8. This type of interaction also comes up in the literature of the impact of the resource curse;
see Moene, Mehlum, and Torvik (2006).
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gates whether or not there is a conditional effect of the frontier and section
2.5 concludes.

2.2 Measuring the Frontier

The literature on the frontier has been quite vague on how exactly to deter-
mine what was or what was not frontier. Turner himself noted (1920, 3),

In the census reports it is treated as the margin of that settlement which
has a density of two or more to the square mile. The term is an elastic one,
and for our purposes does not need a sharp definition. We shall consider
the whole frontier belt, including the Indian country and the other outer
margin of the “settled area” of the census reports.

It was the definition of the frontier as areas with a population density of
less than two people per square mile that led the Census Bureau to declare
in 1890 that the U.S. frontier had closed.

Any attempt to measure the extent of the frontier across the Americas
must confront several methodological issues. In the first place, frontiers in
each country, and even within countries, looked very different around the
mid-nineteenth century. Coming up with a measure of the frontier for each
country therefore requires a compromise to select some basic simplifying but
consistent criteria that will necessarily overlook many possibly important
dimensions. Following the historical literature, the natural candidates for
such a classification are the presence or absence of Native American commu-
nities not subject to state control and authority, overall population density
(including any non-Native American settlers), and the presence or absence
of state institutions. All of these conditions were important determinants of
the potential availability of free land and of the possibilities for successful
settlement. Obviously problematic is that we would like to think of the fron-
tier as a dichotomous condition, whereas its defining variables are in most
cases inherently continuous, and its boundaries usually not clear-cut.

When dealing with the frontier experience of South America another
issue arises—settlement of frontier lands was not an absorbing state in some
regions. Several areas in Paraguay, for example, were significantly settled and
run by Jesuit missionaries during the colonial period. After the expulsion of
Jesuits from the Spanish Empire in 1767, the Crown reassigned the control
of these regions to other religious communities who failed to maintain the
economic viability of the missions and the political control of the indigenous
communities inhabiting the areas. As a result, in a matter of decades the mis-
sionary regions degenerated to a virtual absence of state control and became
frontiers once again. They remained as such until late in the nineteenth cen-
tury (Eidt 1971; Bandeira 2006). The case of Brazilian bandeirantes in the
seventeenth and eighteenth centuries is similar. Brazil expanded its bound-
aries as these settlers moved west into the Amazon and its southwestern
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basin. Nonetheless, many of these areas were subsequently unsettled and
remained like that until late in the republican period. As a result, Brazilian
historiography refers to them as “hollow” frontiers (Katzman 1977). For
our purposes we tried to include in our measure these regions, which around
1850 were in fact not controlled by republican states even if they had been
so earlier in colonial times.

Once such decisions have been made, the second issue is related to the
availability of information about location of frontier and nonfrontier lands.
Not only is detailed information scarce by the very nature of the subject, but
the comparability of the data across countries might also be problematic.
We collected three types of information, based on which we constructed
three alternative measures of the frontier; (a) historical cartographic data
depicting directly information on frontier territories or on population den-
sity for several of the countries in our sample of independent republics, at
different dates starting in the mid-nineteenth century; (b) geographic (and
georeferenced) information on current-day administrative divisions (prov-
inces, departments, or states); and (c) direct country or regional historical
accounts on the settlement of frontier areas during the nineteenth century.
The appendix contains a detailed description of the sources used for each
country. The reason that making use of current administrative divisions is
helpfulis that, in fact, the formation of administrative units in many regions
across the Americas was precisely driven by significant settlement and state
presence. The best examples of this might be the straight lines marking the
boundaries of the western states of the United States, put in place as a first
effort to regulate and control the newly occupied territories as the westward
expansion moved on, or the Amazon rainforest frontier provinces of coun-
tries like Colombia, Brazil, or Peru, which were designed precisely to delimit
such frontier areas.

2.2.1 The Frontier in the United States and Canada

For these two countries we were able to find detailed cartographic infor-
mation that allowed us to calculate the share of unsettled and settled land
in 1850. More specifically, for the United States, the United States Census
Office (1898) and Gerlach (1970) contain detailed maps of population den-
sity. Both sources use the nineteenth century United States Census data, and
following the Census Bureau, classify as frontier land the territory with less
than two people per square mile (0.7725 people per square kilometer). For
Canada, the Dominion Bureau of Statistics (n.d.) contains maps for several
years in the second half of the nineteenth century, depicting population
density by points on the map. We directly georeferenced these maps using
geographic information system (GIS) software, and computed the share
of total land area of each country with population density below 0.7725
people per square kilometer, in 1850 for the United States and in 1851 for
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Canada. Since these maps were based on detailed census data, we believe
these frontier measures have the smallest possible measurement error, and
are the only ones we consider for these two countries.

For the rest of countries in the Americas the information is not as detailed
and is more scattered throughout different sources. As a result, we decided to
create a set of alternative measures of the frontier, taking into account the
differences we found when comparing the available information.

2.2.2 The Frontier in Central America

To measure the frontier in Central America we relied heavily on Hall and
Pérez Brignoli (2003), which contains rich historical maps for Guatemala,
El Salvador, Honduras, Nicaragua, Costa Rica, and Panama, of settlement
during the nineteenth century, and also has a thorough historical discussion
of the frontier expansion throughout the region. We merged the informa-
tion of these maps, which depict the frontier regions in each country, with
a georeferenced subnational level map of Central America, and coded each
province/department/state as frontier or nonfrontier depending on whether
or not it fell into the regions considered as unsettled in the Hall and Pérez
Brignoli (2003) maps. Of course, with this procedure a considerable number
of subnational units appeared as partially frontier areas. We thus created
two different measures of the frontier, which we call narrow and wide. The
narrow measure classifies as nonfrontier the subnational units for which
an ambiguous coverage of the Hall and Pérez Brignoli (2003) maps had
been obtained, while the wide measure classifies them a frontier. We further
refined the classification of provinces using United States Bureau of the
Census (1956a), which contains very detailed population density maps for
all the Central American republics in 1950 at the province/department level.
The comparison with these maps allowed us to reclassify provinces that
might have been ambiguous, but which by 1950 clearly had a population
density below 0.7725 people per square kilometer, and necessarily must have
been frontier areas 100 years before. The appendix presents the coding of
each subnational unit in its narrow and wide versions.

For the Mexican frontier we relied on the Bureau of Business Research
(1975) population density map for 1900, a state-level map based on the 1900
Censo General de Poblacion, together with Bernstein (1964) and Hennessy
(1978). Since population density in 1900 was considerably higher than in
1850 everywhere in Mexico, we coded as frontier states not only those with
less than 0.7725 people per square kilometer in 1900, but also any state with
at most a population density of five people per square kilometer in 1900,
which were at the same time mentioned in the complementary references
as frontier areas. This resulted in a relatively straightforward classification
except for the state of Chiapas, which we coded as nonfrontier in the narrow
measure and as frontier in the wide measure.
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2.2.3 The Frontier in the Caribbean Republics

Only Haiti and the Dominican Republic were independent by 1850, and as
such are the only two Caribbean countries in our sample. Coding the frontier
for them was a pretty straightforward job based on Anglade (1982) and Lora
(2002). Anglade presents population density maps for the late eighteenth
century and mid-nineteenth century, where it is clear that since the colonial
period Haiti had population densities well above 0.7725 people per square
kilometer, and almost everywhere significantly higher. Haiti, therefore, did
not have a frontier. For the Dominican Republic the picture is very similar,
except possibly for the provinces of Barahona and Pedernales in the south-
western tip of the country. The United States Bureau of the Census (1956b)
also contains detailed province-level maps of these two countries in 1950,
which show a low population density in the southwest of the Dominican
Republic. As a result, the narrow measure considers Barahona and Peder-
nales as nonfrontier, while the wide measure codes them as frontier. All the
rest of the country is coded as nonfrontier.

2.2.4 The Frontier in South America

To measure the frontier in the South American countries we followed a
procedure very similar to the one we used for the Central American repub-
lics, merging the information in usually country-specific historical maps
and accounts with current-day, subnational units. The appendix contains
the historical references used for each country. When a subnational unit was
partially covered by settlement, we again made the distinction by coding it as
nonfrontier in the narrow measure and as frontier in the wide version. This
is the case, for example, of the northeastern Brazilian province of Piaui or
the Pacific coast province of Esmeraldas in Ecuador.

For South America we found an alternative source for the frontier. But-
land (1966), which discusses in detail the frontier expansion in southern
Brazil, presents a South American map depicting the frontier areas in the
mid-nineteenth century. Unfortunately, he does not explain how this map
was drawn, but it actually coincides to a quite large extent with our own
province-level codings. We used GIS software to georeference the frontier
map in Butland (1966) and directly computed the share of each country
that was frontier in the mid-nineteenth century. As a result, we have three
different frontier measures for South America: narrow, wide, and Butland.

Table 2.1 sums up the data from these calculations. For the United States
and Canada we only have one number each, with 72.5 percent of the ter-
ritory of the United States being frontier in 1850, while the correspond-
ing number for Canada is 85.3 percent. Figure 2.1 shows exactly where the
frontier and nonfrontier areas were. This is a pretty familiar picture with,
for example, the United States being settled on the Eastern Seaboard and
all the way west to the western boundaries of Arkansas and Missouri. Far



*9[qB[TeAR ST UOT)EWLIOJUT OU JBT]) AJBIIPUI S[[90 PAYSL(] 210N

‘s1oyIne oY) Aq pajeno[ed Surpod 1uoIf
"(SL6T) YoTeasay] ssauisng Jo neaing pue (0L6]) Yor[IoD ‘(" u) sonsnelg Jjo nearng uoturo (9961) Pueping ‘siun oANeISIuIupe [BUONeUqns JO Sedle PUE] 10J WO A0S MMM 22410

€68 ST9°618°L 669°L10°6 el epeue)
SCL LTTTOL'9 L8STLE'6 IS SRS
payun
SIL £€6°659 TLL 1€T°LOL 8 ¥'S9 SY6°86S 9 SPr'916 ST B[oNZIUSA
0°00T 9T0°GLI 0°00T 910°GLI 61 0°00T 910°GLT 61 9T0°GLI 61 Kengnin
0°06 §S6°9€ 0°¢6 0LE'8LE €l L09 ST6'9YT € TSL90Y 81 KenJereq
19 870°98L Tss SET'60L L Vov €18°56S 14 661°68T°1 94 nIsd
€79 €LL'OY L 89y To1°s€ 9 1L0°SL cl eureued
1'9L 109°16 L I't9 6TI°LL 4 6£€°0TT L1 engerediN
€19 619°L0T°1 4! y'LS 066°1€1°T I1 YLLOLET [43 OXON
00 — 0 00 — 0 00L°LT 6 nrey
L'LS 70649 9 ooy T9T'SY € [45 440! 81 Sermpuoyq
0v9 769°69 L v 68 v [4 688801 [44 BRIy
00 - 0 00 - 0 0r0°1T 4! lopeafes [4
'Ly LT80TT 0°6S 60€°TST 6 1454 615911 L 0LE°9ST £C Jopendy
8L §99°¢ 4 00 - 0 168°9% [43 orqndey
uedruroq
€99 0L8°CE (%72 110°€y S €99 0L8°CE 4 T01°1S L By ©IS0D
18 785°€99 679 0€T°8TL ST 6'C9 0€1°8IL Sl 8YL T T 33 BIqUIO[OD
YL T9L°T9S LTS SPL'86E S LTS SPL 86 S $60°9SL €l Blite}
S68 900°909°L 9¥8 109°T61°L LT 8VL LELYSE'9 Sl 1€€°867°'8 LT [rzerg
¥'8L L0S 198 TeL €£68°€08 14 79 $€9°689 4 185°860°1 6 elAllog
169 1LE°TT6T TyL T6°€90°C ST (N4 PSPOLE'T 11 £01°08L°C 14 BUNUAEIY
(%) Aydeigolreo (%) d1eyS (‘sury arenbs) syun (AN ('sury axenbs) syun ('sury a1enbs) syun Anuno)
Kydeidoyreo [BoL10ISTY Januoly BAIR [euoneuqns Januoljy vaIe [euonjRUQNS ®BaIR pUB[ [BIOL, [euonjRUQNS
[BOLI0ISTY pue (9961) IPIM pue 1anuoy Id1UO0I) PIM MOIIBN puef anuoly Id11UOI} MOLIBU Jo equnu
pue (9967) puepng woiy Apm [e10], Jo JaquunnN MOILIRU [R10], Jo JaqunN [®10L
puepng pelslith gt
wolj dreys
REJILI(E
SEILIdUIY JY) Ul JNUOLJ Y, 173198l



60 Camilo Garcia-Jimeno and James A. Robinson

. Settled Areas D Frontier Areas

Fig. 2.1 The frontier in North America circa 1850 (current administrative bound-
aries)

to the west, parts of coastal California and the central valley north of San
Francisco were also settled. For the countries in South America we have
three different estimates of the extent of the frontier. For example, table 2.1
shows that for Colombia the narrow definition of the frontier suggests that
62.9 percent of the territory was frontier in 1850 and this exactly coincides
with the wide definition. Butland’s map gives a fairly similar estimate of
58.1 percent. For other countries, however, the differences between these
estimates are much larger. For example, for Argentina the narrow definition
is 49.3 percent while the wide one is 74.2 percent. The reason for this large
difference is easy to see from figure 2.2. Here the settled areas intersect with
many departments. For instance, the narrow definition treats the depart-
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Settled Areas D Frontier Areas

Fig. 2.2 The frontier in South America circa 1850 (current administrative bound-
aries)

ments of San Luis, Cérdoba, Neuquén, Santiago del Estero, and Salta as
settled, while the wide definition treats them as frontier. For Argentina,
Butland’s estimate is close to our wide definition. Finally, figure 2.3 looks at
Central America and the Caribbean.

These calculations clearly illustrate our conjecture from the introduction,
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Settled Areas |:| Frontier Areas

Fig. 2.3 The frontier in Central America circa 1850 (current administrative bound-
aries)

which is that simply in terms of the size of the frontier, the United States is
not distinct. Uruguay had a frontier that was quite a bit larger relative to
the size of the country, and Brazil’s frontier was also larger. Other countries
such as Costa Rica, Nicaragua, or Venezuela had frontiers that were only
about 15 percent or so less.

2.3 Other Data

Apart from the data we constructed on the extent of the frontier in 1850,
we use some other readily obtainable data. For our measure of historical
political institutions we use constraints on the executive in 1850 from the Pol-
ity IV Project.’ This variable is defined as the extent of institutional restric-
tions on decision-making powers of the chief executive, whether individual
or collective. In a democracy constraints would come from the legislative or
judicial branches of government. In a dictatorship constraints may come
from the ruling party in a one-party system, a council of nobles or powerful
advisors in monarchies, or maybe the military in polities that are subject to
the threat of military coups. The extent of constraints on the executive are
coded as being between one, meaning “unlimited executive authority” and

9. http://www.systemicpeace.org/polity/polity4.htm.
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Fig. 2.4 Constraints on the executive in 1850

seven, implying “executive parity or subordination.” A country would be
in the first category if “constitutional restrictions on executive action are
ignored” or “there is no legislative assembly or there is one but it is called
or dismissed at the executive’s pleasure.” A country would be in the latter
category if “a legislature, ruling party or council of nobles initiates much or
most important legislation” or “the executive is chosen by the accountability
group and is dependent on its continued support to remain in office.”

Figure 2.4 shows the distribution of constraints on the executive in 1850
for the twenty-one countries in our data set. One can see that nine countries
are assigned the minimum score of one, while the United States and Canada
have the maximum score of seven.!? Interestingly for our hypothesis, Costa
Rica and Colombia both have scores of three in 1850. The country with
constraints of five in 1850 is Honduras.

We also use the Polity IV Project’s measure of how democratic a country
is, which they refer to as the Polity I'V score, which is the difference between
the Polity’s democracy and autocracy indices.'! The democracy index ranges
from zero to ten and is derived from coding the competitiveness of political
participation, the openness and competitiveness of executive recruitment,
and constraints on the chief executive. The Polity autocracy index also
ranges from zero to ten and is constructed in a similar way to the democracy
score based on scoring countries according to competitiveness of political

10. As previously noted, Polity data for Canada only starts in 1867, at which point it has a
7, which we used as its 1850 number.

11. This measure is a very standard one in empirical work on democracy, and other definitions
typically give very similar results (see Acemoglu, Johnson, Robinson, and Yared [2008]).
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participation, the regulation of participation, the openness and competitive-
ness of executive recruitment, and constraints on the chief executive. This
implies that the Polity IV score ranges from —10 to 10.

The other data we use is GDP per capita in 2007 purchasing power par-
ity (PPP) adjusted from the World Bank’s World Development Indicators
CD Rom, and from the same source we also take information of the Gini
coefficient for income distribution that we average over the period 1996 to
2005.

Table 2.2 shows some basic descriptive statistics of the data. The rows
correspond to our different dependent and key explanatory variables and
we divide the sample according to the median extent of frontier land in 1850
according to our narrow definition. The first set of columns show the average
data for countries with greater than median frontier land, while the last set
of columns in the table show the data for less than median frontier land.
The median country here is Mexico, 57 percent of whose land was frontier
in 1850 according to our narrow definition. Note that for countries below
the median the average amount of land that was frontier was 32 percent
(with a standard deviation of 0.22), while for countries above the median
the average proportion of frontier land was 70 percent (with standard devia-
tion of 0.12).

The comparison of low and high frontier countries is quite revealing. For
instance, looking at the third row of table 2.2 we see that GDP per capita
in 2007 on average was $11,466 for above median frontier societies, while it
was only $3,744 for below median. The data shows that those countries that
had a relatively large frontier in 1850 now have substantially higher income
per capita. In row four we show the average Polity I'V score over the period
1900 to 2007. This is 2.43 for above median countries and —0.35 for below
median. In the next row we instead look at the average Polity I'V score for the
period 1950 to 2007. Though there is a clear upward trend in the extent of
democracy, the comparison looks quite similar with above median frontier
countries that have an average polity score of 3.96 while below median coun-
tries have a score of 1.05. As with income per capita, there seems to be a clear
pattern with countries that had relatively large frontiers in 1850 being today
more democratic than those that had relatively small frontiers in 1850.

Finally, the last row examines average inequality over the period 1996 to
2005. The average Gini coeflicient for high frontier countries is 49.1 while
for low frontier countries it is 53.4. Just as countries with relatively large
frontiers are more prosperous and democratic, they also appear to be more
equal.

These raw numbers are quite consistent with the basic frontier thesis. It is
interesting to examine them in figures. Figure 2.5 plots the share of frontier
(narrow definition) against GDP per capita in 2007. There is a pronounced
positively sloped relationship that remains even if the United States and
Canada are dropped. Figure 2.6 examines the raw relationship between the
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share of frontier land against the Polity score over the period 1900 to 2007.
The picture is rather similar with a distinct positive correlation and with
North America and Costa Rica far off the regression line. Figure 2.7 shows
the same picture, but now with the Polity IV score averaged over the post—
World War II period, 1950 to 2007. This is very similar to figure 2.7. Finally,
figure 2.8 examines inequality and the extent of the frontier. This figure sug-
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gests that there is a negative correlation between the extent of the frontier
and contemporary inequality.

All of the previously mentioned figures give support to the Turner thesis.
We now turn to regression analysis to investigate how robust they are and
whether these numbers may also be consistent with our conditional frontier
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thesis. As we shall see, the image that emerges from the descriptive statistics
and simple scatterplots is not general.

2.4 Empirical Results

We now examine some simple regression models to examine the long-run
consequences for economic and political development of having a frontier.
In all cases we estimate Ordinary Least Squares (OLS) regressions of the
form

(1 yi=at BE g5t 'Yci,lsso + S(Fi,lsso X Ci,1850) t+e€,

where y; is the dependent variable of interest for country i. This is respec-
tively GDP per capita in 2007, the democracy score of Polity averaged over
different periods, or the Gini coefficient of inequality averaged over some
period. Variable F; 45, is the proportion of the country that was frontier land
around 1850, C, s, is constraints on the executive from Polity in 1850, and
g, 1s a disturbance term that we assume to have the usual properties. Here,
following the discussion earlier, we also allow for the interaction between
constraints on the executive and frontier land in 1850.

2.4.1 Income Per Capita

We first look at regressions where y, is GDP per capita for country i in
2007. These are recorded in table 2.3. The table is split into three sets of col-
umns where each set uses a different definition of the frontier. The first three
columns use our narrow definition of the frontier, the second three our wide
definition, and the final three columns use the Butland definition.!?

The first column shows the most parsimonious OLS regression of GDP
per capita on the proportion of land that was frontier in 1850. The coefficient
B = 18324.1 (with a standard error of 9953.3) is statistically significant. To see
what this coefficient implies, consider Mexico, which is the median frontier
country, with 57 percent of its territory comprised of frontier. This coefficient
implies a GDP per capita for Mexico of —1738 + 18324 X 0.57 = $8706,
which is pretty close to the actual value for Mexico, which is $8340. The
coefficient on the frontier share implies that if one changed the frontier from
the median level to the level of the United States, which is 0.72, GDP per
capita would increase by (0.72-0.57) X 18324 = $2748, which is a 31 per-
cent (= 2748/8706) increase of the predicted income for the median country.
Alternatively, if Mexico’s frontier increased by 10 percent, from 57 percent to
62.7 percent, income would increase by (0.627-0.57) X 18324 = §1,044.5.

It is important to note, however, that one should be very cautious about
proposing any type of causal interpretation of the data. For example, we

12. Since the Butland data are only available for the South American countries, the Butland
frontier definition uses the narrow frontier measure for the rest of the sample.
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have treated the extent of the frontier in 1850 as econometrically exogenous,
while in fact it may be the endogenous outcome of other factors that influ-
ence economic or political development. Perhaps countries that had good
fundamentals had expanded more, for instance, by attracting greater num-
bers of migrants and thus tended to have relatively small frontiers in 1850.
Of course, if this form of omitted variable bias were important, it actually
suggests that we might be underestimating the effect of the frontier because
it suggests that relatively small frontiers ought to be associated with factors
that also lead to good long-run development. We are also treating constraints
on the executive as exogenous, which is again unlikely to be the case.

In column (2) we add constraints on the executive in 1850. This greatly
increases the extent of variation explained by the model and both constraints
and frontier are significant, though the estimated coefficient on frontier falls.
The coefficient on constraints, y = 4405.86 (s.e. = 1346.5) is statistically
significant.

Column (3) then adds the interaction term. This term is highly signifi-
cant; & = 11843.7 (s.e. = 3015.5) and the estimated coefficient on frontier
now changes sign so that § = —13489.29 (s.e. = 7835.69). One can see here
that when constraints on the executive are equal to 1 (which is the case in 9
out of our 21 countries in 1850) the total effect of frontieris + 8 X 1 =
—13489.29 + 11843.7 = —1,645.59 < 0. In other words, for countries with
the lowest value of constraints on the executive, representing “unlimited
executive authority,” the greater is the relative size of the frontier in 1850,
the poorer is the country today. However, as long as constraints are two or
above, frontier land is positively correlated with long-run growth.

It is also interesting to examine the quantitative impact of these results.
For example, if we held the extent of frontier fixed and increased the level of
constraints on the executive in a country from one to seven then this would
imply a change in income of

(—13849 X F;) + (11843 X F,iqy X 6) — (3657 X 6)
= (—13849 X F,y) + (71058 X F,yq,) — 21942
= (57209 X Fq5y) — 21942,

Hence, a country with median frontier would increase its current income
by 0.57 X 57209 — 21942 = $10667, which would eliminate about one third
of the income gap between Mexico and the United States.

Columns (4) to (6) then reestimate the same three models using our wide
definition of the frontier. The results are very similar to those in the first
three columns with the narrow definition except that now neither frontier
nor constraints on the executive are significant when they are entered with
the interaction. The final three columns use the Butland definition of the
frontier with similar results.

In all specifications, when we enter the interaction term, it is robustly esti-
mated and very significant and in all cases suggests that when constraints are
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at their minimum the presence of the frontier was bad for economic develop-
ment, while at higher levels of constraints the frontier was good for long-run
economic growth. The results in this section are not consistent with the fron-
tier thesis but they are consistent with the conditional frontier thesis.

2.4.2 Democracy

We now turn to regressions where y; is the Polity score for country i aver-
aged over different periods. We look at two such periods, one is 1900 to 2007
and the other is 1950 to 2007. These regressions are in tables 2.4 and 2.5
respectively. As with table 2.3, each table is split into three sets of columns
where each set uses a different definition of the frontier.

Table 2.4 column (1) shows the simplest regression of the Polity score
1900 to 2007 on frontier in 1850. There is a significant positive correlation
with B = 8.189 (s.e. = 2.458). The second column adds constraints on the
executive in 1850. Constraints are also significantly positively correlated
with democracy in the twentieth century with an estimated coefficient of
1.474 (s.e. = 0.195).

The third column then adds our interaction term. The interaction term is
marginally significant with a ¢-statistic of 1.78 and has a positive coefficient
of & = 1.263. However, unlike in the regressions where income per capita was
the dependent variable, the frontier share on its own remains positive and
significant, even if the magnitude of the coefficient falls by 50 percent.

The rest of table 2.4 shows that these results are not completely robust.
The interaction terms remain positive and basically significant, but when
we use the wide definition of the frontier, frontier entered on its own is
not statistically significant in column (6), or using the Butland definition in
column (9). Nevertheless, there is no evidence here of any negative effect of
the frontier, unlike in the income regressions. The results in table 2.4 suggest
that even for the lowest level of constraints on the executive, the greater was
the frontier in 1850, the more democratic the country was in the twentieth
century. Nevertheless, the greater are constraints in 1850, the larger the
quantitative effect.

In table 2.5 we reestimate the same models as in table 2.4 except that now
we average the dependent variable only over the post-World War II period.
As is quickly seen, this gives some quite different results. When we just con-
trol for frontier and constraints on the executive, the results in terms of the
size and significance of the coefficients are very similar to those in table 2.4.
However, once we control for the interaction we find that the interaction
term is never close to significant, while the estimated coefficient on frontier
on its own remains more or less the same quantitatively and mostly signifi-
cant (only marginally so in column [6]). This table shows that the conditional
effect on democracy is actually a phenomenon of the first half of the twen-
tieth century. In the second half, the simpler version of the frontier thesis
captures the patterns in the data quite nicely.



‘porrad

L00T O} €061 U} IoA0 95BIAR SI BUIRURJ 10J 91008 AYI[O4 UL "(PIJIIWO) JUBISUOD B OPN[OUI SUOISSAIZAI [[y 'sesoyjudred Ul SIOLId pIEPUR]S 1SNQOY 210N

1T
659°0
(90L°0)
S9T'1
(L8+°0)
01L0
(4S9
651°¢

Ic
990

(T61°0)
119°1
(yer' D
9L1°9

Ic
LY1°0

(0810
809°S

1T 1T 1T 1T 1T 1T SUOI}BAIISQO 'ON
$59°0 L19°0 1S1°0 $89°0 TL9°0 9570 porenbs-y
(rLOT) (80L°0) IRYS IO UOL)
TIST €9T'1 X 0S8 SIUTeNsSuo)
(86L°0) (o¥T°0) (zs5°0) (s61°0) 0581 SANNOAXD
G870~ ¥SS°T S19°0 YLV T Y} UO SJUTENSUOD)
(SL6'D) (68L°1) Ligo (€¥T0) (LeTn (8s¥0)
182°0 6£8°S 988°G SLT'Y LES'L 681°8 SIBYS JOIIUOL]

2007 01 0061 2314240 ‘2.1038 AT L11]04 :3]quLiva juapuadaq

Jenjuolj puenng

JIONIUOIJ OPIA JIONUOI] MOIIEN

S)[NSAI UOISSAIZAI L)OT—006] 109s A)jog $7o1qeL



*(PO1IIWO) JUBISUOD B IPN]OUI SUOISSOITAI [y 'sesoyjudred Ul SIOLId PIEPUR)S ISNQOY 2JON

k4
0SS0
(rsen)
LYL 0~
(080°1)
086°1
(998°¢)
L6S'L

|14
520

(zsT0)
Riadl
(598'1)
SIS

|14
vero

(€L8°0)
Y0€°S

1T 1T 1T 1T 1C 12 SUOIBAISSQO "ON
€€5°0 €€5°0 0S1°0 909°0 6650 79T0 parenbs-y
(F15° 1D ozrn QIBYS JANUOIJ
Y0 1760~ X (0S8 SIUTRIISU0D)
(Lerm (z82°0) (656°0) (¥sT0) 0SS T SAINOSXD
¥29'1 P6¢1 ¥56'1 cIel 1]} UO SJUTENSUOD)
(38¢Y) (Is10) 611°¢) (9292 (1s8'1) (0962
YLY9 08L'S Ts’s 608°6 SSt'L €1T8 SIBYS LU0

2002 01 0S61 28v424D 2.1005 A [ A11j04 2)qvriva juapuadaq

Ienuoij puepng

J91UOL] OPIA JanuoIj MOLIEN

S)INSAI UOISSAISA L)OT—0SGT 91098 A)[og S 79IqeL



74 Camilo Garcia-Jimeno and James A. Robinson

2.4.3 Inequality

Finally, we let y, in equation (1) be the average Gini coefficient for coun-
try i over the period 1990 to 2007. The results of estimating this model are
reported in table 2.6. A quite robust pattern emerges in all three sets of
columns, irrespective of how we measure the extent of the frontier. When
entered on its own, frontier is negatively and significantly correlated with
contemporary income inequality, as are constraints on the executive. These
results suggest that either having a bigger frontier in 1850 or better political
institutions is associated with lower inequality today. However, as columns
(3), (6), and (9) indicate, once the interaction term is included none of the
coefficients are statistically significant.

2.5 Conclusion

In this chapter we have developed what to our knowledge is the first test
of the frontier (or Turner) thesis. Turner argued that it was the existence
of the frontier that generated the particular path of development that the
United States followed in the nineteenth century. Though his work on the
United States has been criticized, it still appears to heavily influence the ways
scholars think about these issues. The starting point of our assessment of
this thesis is the observation that every country in the Americas, with the
possible exception of El Salvador and Haiti, had a frontier in the nineteenth
century. The United States was certainly not exceptional in either this or the
relative extent of the frontier. In consequence, seen in comparative context,
the existence of a frontier does not seem to be obviously correlated with
long-run economic and political development.

We hypothesized, however, that there may be a conditional relationship
between the extent of the frontier and political institutions at the time of
the allocation of frontier land. Historical evidence suggests that even if
most countries in the Americas had an open frontier, how that frontier land
was allocated differed a lot. For example, while the United States, Costa
Rica, and Colombia passed Homestead Acts or something approximating
them, in places like Argentina, Chile, or Guatemala, political elites allocated
frontier lands to themselves or associates in a very oligarchic manner. This
indicates that the impact of the frontier might be conditional on the existing
political institutions that influenced how the land was allocated—a notion
we dubbed the conditional frontier thesis. Our hypothesis suggests that if
political institutions were bad at the time of frontier settlement, the existence
of such frontier land might actually lead to worse development outcomes,
probably because it provides a resource that nondemocratic political elites
can use to cement themselves in power.

To investigate more systematically the relationship between the frontier
and long-run development, we constructed measures of the extent of fron-
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tier land for twenty-one independent countries in the Americas in 1850.
Using some simple regressions we showed that the data does indeed support
our conditional hypothesis. With respect to both income per capita today
and democracy over the twentieth century, it is the interaction between the
extent of the frontier in 1850 and constraints on the executive in 1850 that
plays the primary explanatory role. For example, for a country with the low-
est level of constraints on the executive, the larger is the relative size of the
frontier, the lower is GDP per capita today. For countries with higher con-
straints, however, a larger frontier is positively correlated with current GDP
per capita. With respect to democracy, we found that for a given level of
constraints in 1850, greater size of the frontier is correlated with greater
democracy in the twentieth century, though this effect comes primarily from
the first half of the century.

There are many caveats with these findings. For example, we did not con-
trol for variation in the quality of the frontier. For instance, there may be
a big difference between Oklahoma in the United States and the Atacama
Desert in northern Chile, both of which were frontiers in 1850. Still, the
United States also had large areas of the Rocky Mountains that were not
high quality lands. Trying to control or adjust for this explicitly is an impor-
tant area for future research. Moreover, while 1850 seemed to us to be an
interesting year to focus on because it marked the beginning of the period
of the rapid expansion of world trade that created such huge frontier move-
ments in the Americas, one could argue it is too late. An important area
for future research is a more intensive sensitivity analysis than is presented
here.

Nevertheless, results suggest that the role of the frontier is much more
complex than the original Turner thesis suggests. The consequences of the
existence of a frontier for different countries in the Americas depended a lot
on the nature of political institutions that formed in the early independence
period. If these institutions featured few constraints on the executive, hav-
ing a frontier was actually bad for economic development. If El Salvador
and Haiti had had frontiers in the nineteenth century, this would have made
them poorer today, not richer. Though we found no such negative effect for
democracy, we did find that the impact of the frontier on the democratiza-
tion of a society was conditional on initial political institutions. If Turner
thought that the United States frontier had a strong democratizing effect,
this was only because it was in a country that already had good political
institutions. This effect was severely muted in Latin America.

Though our results are not consistent with a large part of the Turner
thesis, they are consistent with the research of Brenner (1976) and Acemo-
glu, Johnson, and Robinson (2005), which emphasized that the implica-
tions of large shocks or new economic opportunities depends on the initial
institutional equilibrium. More specifically in the Americas, they are also
consistent with the work of Engerman and Sokoloff (1997) and Acemoglu,



The Myth of the Frontier 77

Johnson, and Robinson (2001, 2002) who emphasized the critical impor-
tance of the creation of institutions in the colonial period and their path-
dependent consequences. In a sense, our results on income per capita show
how different paths were reinforced by the availability of frontier lands in
the nineteenth century.

Appendix
Table 2A.1 Sources for frontier
Country Cartographic Source Historical references
Argentina Butland (1966) Eidt (1971), Bandeira, (2006),
Jefferson, (1926), Moniz
(2006)
Bolivia Butland (1966) Gill (1987), Fifer (1982)
Brazil Butland (1966) Bandeira (2006), Katzman
(1977), Katzman (1975),
James (1941)
Canada Dominion Bureau of Statistics (n.d.) Silver (1969), Landon (1967)
Chile Butland (1966) James (1941), Villalobos (1992)
Colombia Butland (1966) James (1941), LeGrand (1986),
Rausch (1993)
Costa Rica Hall and Pérez Brignoli (2003), United Hall and Pérez Brignoli (2003),
States Bureau of the Census (1956a) James (1941)
Dominican United States Bureau of the Census Lora (2002)
Rep. (1956b)
Ecuador Butland (1966) Dueiias (1986), Sampedro
(1990)
El Salvador Hall and Pérez Brignoli (2003), United Hall and Pérez Brignoli (2003)
States Bureau of the Census (1956a)
Guatemala Hall and Pérez Brignoli (2003), United Hall and Pérez Brignoli (2003),
States Bureau of the Census (1956a) McCreery (1976)
Haiti United States Bureau of the Census Anglade (1982)
(1956b)
Honduras Hall and Pérez Brignoli (2003), United Hall and Pérez Brignoli (2003),
States Bureau of the Census (1956a) Davidson (2006)
Mexico Bureau of Business Research (1975) Bernstein (1964)
Nicaragua Hall and Pérez Brignoli (2003), United Hall and Pérez Brignoli (2003),
States Bureau of the Census (1956a) Aguirre (2002)
Panama Hall and Pérez Brignoli (2003), United Hall and Pérez Brignoli (2003)
States Bureau of the Census (1956a)
Paraguay Butland (1966) Moniz (2006)
Peru Butland (1966) Milla (1995)
United United States Census Office (1898), Billington (2001), Billington
States Gerlach (1970) (1962), Wyman and Kroeber
(1965)
Uruguay Butland (1966) Moniz (2006), Bollo (1896)
Venezuela Butland (1966)
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Table 2A.2 Frontier classification by subnational administrative units
Land area Narrow Wide
Country Province/state/department (square kms.) frontier frontier
Argentina Buenos Aires 307,571 0 1
Catamarca 102,602 0 0
Chaco 99,633 1 1
Chubut 224,686 1 1
Ciudad De Buenos Aires 203 0 0
Cérdoba 165,321 1 1
Corrientes 88,199 1 1
Entre rios 78,781 1 1
Formosa 72,066 1 1
Jujuy 53,219 0 0
La Pampa 143,440 1 1
La Rioja 89,680 0 0
Mendoza 148,827 0 0
Misiones 29,801 1 1
Neuquén 94,078 0 1
Rio Negro 203,013 1 1
Salta 155,488 0 1
San Juan 89,651 0 0
San Luis 76,748 0 0
Santa Cruz 243,943 1 1
Santa Fe 133,007 0 0
Santiago Del Estero 136,351 0 1
Tierra Del Fuego 21,571 1 1
Tucuman 22,524 0 0
Bolivia Beni 213,564 1 1
Chuquisaca 51,524 0 0
Cochabamba 55,631 0 0
La Paz 133,985 0 0
Oruro 53,588 0 0
Pando 63,827 1 1
Potosi 118,218 0 1
Santa Cruz 370,621 1 1
Tarija 37,623 1 1
Brazil Acre 152,522 1 1
Alagoas 27,819 0 0
Amapa 142,816 1 1
Amazonas 1,570,947 1 1
Bahia 564,272 0 0
Ceara 145,712 0 0
Distrito Federal 5,802 1 1
Espirito Santo 46,047 0 0
Goias 340,119 1 1
Maranhao 331,919 1 1
Mato Grosso 903,385 1 1
Mato Grosso Do Sul 357,140 1 1
Minas Gerais 586,553 0 1
Para 1,247,703 1 1
Paraiba 56,341 0 0
Parana 199,282 1 1
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Table 2A.2 (continued)
Land area Narrow Wide
Country Province/state/department (square kms.) frontier frontier
Pernambuco 98,526 0 0
Piaui 251,311 0 1
Rio De Janeiro 43,797 0 0
Rio Grande Do Norte 53,077 0 0
Rio Grande Do Sul 268,836 1 1
Rondonia 237,565 1 1
Roraima 224,118 1 1
Santa Catarina 95,286 1 1
Sao Paulo 248,177 0 0
Sergipe 21,962 0 0
Tocantins 277,297 1 1
Chile Antofagasta (II) 126,049 0 0
Atacama (I11) 75,176 0 0
Aysén (XI) 108,494 1 1
Bio-Bio (VIII) 37,063 0 0
Coquimbo (1V) 40,580 0 0
La Araucania (IX) 31,842 1 1
Los Lagos (X) 67,013 1 1
Magallanes y Antartica 132,297 1 1
Chilena (XII)
Maule (VII) 30,296 0 0
O’higgins (VI) 16,387 0 0
Santiago 15,403 0 0
Tarapaca (1) 59,099 1 1
Valparaiso (V) 16,396 0 0
Colombia Amazonas 109,665 1 1
Antioquia 63,612 0 0
Arauca 23,818 1 1
Atlantico 3,388 0 0
Bogota 1,587 0 0
Bolivar 25,978 0 0
Boyaca 23,189 0 0
Caldas 7,888 1 1
Caqueta 88,965 1 1
Casanare 44,640 1 1
Cauca 29,308 0 0
Cesar 22,905 0 0
Choco 46,530 1 1
Cordoba 25,020 0 0
Cundinamarca 22,623 0 0
Guainia 72,238 1 1
Guajira 20,848 0 0
Guaviare 42,327 1 1
Huila 19,890 0 0
Magdalena 23,188 0 0
Meta 85,635 1 1
Narifio 33,268 0 0
Norte De Santander 21,658 0 0

(continued)
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Table 2A.2 (continued)
Land area Narrow Wide
Country Province/state/department (square kms.) frontier frontier
Putumayo 24,885 1 1
Quindio 1,845 1 1
Risaralda 4,140 1 1
San Andres 44 1 1
Santander 30,537 0 0
Sucre 10,917 0 0
Tolima 23,562 0 0
Valle Del Cauca 22,140 0 0
Vaupes 65,268 1 1
Vichada 100,242 1 1
Costa Rica Alajuela 9,758 1 1
Cartago 3,125 0 0
Guanacaste 10,141 0 1
Heredia 2,657 1 1
Limé6n 9,189 1 1
Puntarenas 11,266 1 1
San José 4,966 0 0
Dominican Azua 2,688 0 0
Republic Bahoruco 1,244 0 0
Barahona 1,647 0 1
Dajabon 1,004 0 0
Distrito Nacional 91 0 0
Duarte 1,640 0 0
El Seibo 1,775 0 0
Elias Pina 1,397 0 0
Espaillat 825 0 0
Hato Mayor 1,324 0 0
Independencia 1,754 0 0
La Altagracia 3,001 0 0
La Romana 656 0 0
La Vega 2,274 0 0
Maria Trinidad Sanchez 1,212 0 0
Monseiior Nouel 992 0 0
Monte Cristi 1,886 0 0
Monte Plata 2,613 0 0
Pedernales 2,018 0 1
Peravia 785 0 0
Puerto Plata 819 0 0
Salcedo 430 0 0
Samana 845 0 0
San Cristdbal 1,240 0 0
San Jose De Ocoa 853 0 0
San Juan 3,360 0 0
San Pedro De Macoris 1,255 0 0
Sanchez Ramirez 1,191 0 0
Santiago 2,809 0 0
Santiago Rodriguez 1,152 0 0
Santo Domingo 1,302 0 0
Valverde 809 0 0
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Table 2A.2 (continued)
Land area Narrow Wide
Country Province/state/department (square kms.) frontier frontier
Ecuador Azuay 7,995 0 0
Bolivar 3,926 0 0
Cafar 3,142 0 0
Carchi 3,750 0 0
Chimborazo 6,470 0 0
Cotopaxi 5,985 0 0
El Oro 5,817 0 0
Esmeraldas 15,896 0 1
Galapagos 8,010 0 0
Guayas 20,566 0 0
Imbabura 4,615 0 0
Loja 10,995 0 0
Los Rios 7,151 0 0
Manabi 18,894 0 1
Morona Santiago 23,797 1 1
Napo 12,483 1 1
Orellana 21,675 1 1
Pastaza 29,325 1 1
Pichincha 13,270 0 0
Region Zonas No
Delimitadas 775 1 1
Sucumbios 18,008 1 1
Tungurahua 3,369 0 0
Zamora Chinchipe 10,456 1 1
El Salvador Ahuachapan 1,240 0 0
Cabaifias 1,104 0 0
Chalatenango 2,017 0 0
Cuscatlan 756 0 0
La Libertad 1,653 0 0
LaPaz 1,224 0 0
La Unién 2,074 0 0
Morazan 1,447 0 0
San Miguel 2,077 0 0
San Salvador 886 0 0
San Vicente 1,184 0 0
Santa Ana 2,023 0 0
Sonsonate 1,225 0 0
Usulutan 2,130 0 0
Guatemala Alta Verapaz 8,686 0 1
Baja Verapaz 3,124 0 1
Chimaltenango 1,979 0 0
Chiquimula 2,376 0 0
El Petén 35,854 1 1
El Progreso 1,922 0 1
El Quiché 8,378 0 1
Escuintla 4,384 0 0
Guatemala 2,126 0 0
Huehuetenango 7,400 0 0

(continued)



82 Camilo Garcia-Jimeno and James A. Robinson

Table 2A.2 (continued)
Land area Narrow Wide
Country Province/state/department (square kms.) frontier frontier
Izabal 9,038 1 1
Jalapa 2,063 0 0
Jutiapa 3,219 0 0
Quetzaltenango 1,951 0 0
Retalhuleu 1,856 0 0
Sacatepéquez 465 0 0
San Marcos 3,791 0 0
Santa Rosa 2,955 0 0
Solola 1,061 0 0
Suchitepéquez 2,510 0 0
Totonicapan 1,061 0 0
Zacapa 2,690 0 1
Honduras Atlantida 4,372 0 1
Choluteca 3,923 0 0
Colon 4,360 1 1
Comayagua 8,249 0 0
Copan 5,124 0 0
Cortés 3,242 0 0
El Paraiso 7,489 0 1
Francisco Morazan 8,619 0 0
Gracias a Dios 16,997 1 1
Intibuca 3,123 0 0
Islas De La Bahia 236 0 0
LaPaz 2,525 0 0
Lempira 4,228 0 0
Ocotepeque 1,630 0 0
Olancho 23,905 1 1
Santa Barbara 5,024 0 0
Valle 1,665 0 0
Yoro 7,781 0 1
Haiti Artibonite 4,984 0 0
Centre 3,675 0 0
Grand’ Anse 3,310 0 0
Nord 2,106 0 0
Nord-Est 1,805 0 0
Nord-Ouest 2,176 0 0
Ouest 4,827 0 0
Sud 2,794 0 0
Sud-Est 2,023 0 0
Mexico Aguascalientes 5,569 0 0
Baja California Norte 70,113 1 1
Baja California Sur 73,677 1 1
Campeche 56,859 1 1
Chiapas 75,629 0 1
Chihuahua 247,087 1 1
Coahuila De Zaragoza 151,571 1 1
Colima 5,455 0 0
Distrito Federal 1,499 0 0
Durango 119,648 1 1
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Table 2A.2 (continued)
Land area Narrow Wide
Country Province/state/department (square kms.) frontier frontier
Guanajuato 30,350 0 0
Guerrero 63,749 0 0
Hidalgo 20,987 0 0
Jalisco 80,137 0 0
México, Estado De 21,461 0 0
Michoacan De Ocampo 59,864 0 0
Morelos 4,941 0 0
Nayarit 27,336 0 0
Nuevo Léon 64,555 0 0
QOaxaca 94,964 0 0
Puebla 33,919 0 0
Querétaro De Arteaga 11,769 0 0
Quintana Roo 50,843 1 1
San Luis Potosi 60,547 0 0
Sinaloa 58,092 1 1
Sonora 184,934 1 1
Tabasco 24,661 0 0
Tamaulipas 79,829 1 1
Tlaxcala 4,061 0 0
Veracruz-Llave 72,815 0 0
Yucatan 39,337 1 1
Zacatecas 74,516 0 0
Nicaragua Boaco 4,177 0 1
Carazo 1,081 0 0
Chinandega 4,822 0 0
Chontales 6,481 0 0
Esteli 2,230 0 0
Granada 1,040 0 0
Jinotega 9,222 1 1
Leén 5,138 0 0
Madriz 1,708 0 0
Managua 3,465 0 0
Masaya 611 0 0
Matagalpa 6,804 0 1
Nueva Segovia 3,491 0 1
Region Autéonoma
Atlantico Norte 33,106 1 1
Region Auténoma
Atlantico Sur 27,260 1 1
Rio San Juan 7,541 1 1
Rivas 2,162 0 0
Panama Bocas Del Toro 4,644 1 1
Chiriqui 6,548 0 0
Coclé 4,927 0 0
Colon 4,868 1 1
Comarca Embera 4,384 1 1
Comarca Kuna Yala 2,341 1 1
Comarca Ngobe Buglé 6,968 1 1

(continued)
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Table 2A.2 (continued)
Land area Narrow Wide
Country Province/state/department (square kms.) frontier frontier
Darién 11,897 1 1
Herrera 2,341 0 0
Los Santos 3,805 0 0
Panama 11,671 0 1
Veraguas 10,677 0 0
Peru Amazonas 39,249 1 1
Ancash 35915 0 0
Arequipa 63,345 0 0
Ayacucho 43,815 0 0
Cajamarca 33,318 0 0
Cusco 71,987 0 0
Departamento Apurimac 20,896 0 0
El Callao 147 0 0
Huancavelica 22,131 0 0
Huanuco 36,849 0 1
Ica 21,328 0 0
Junin 44,197 0 0
La Libertad 25,500 0 0
Lambayeque 14,213 0 0
Lima 34,802 0 0
Loreto 368,852 1 1
Madre De Dios 85,301 1 1
Moquegua 15,734 0 0
Pasco 25,320 0 1
Piura 35,892 0 0
Puno 71,999 0 0
San Martin 51,253 0 1
Tacna 16,076 0 0
Tumbes 4,669 0 0
Ucayali 102,411 1 1
Paraguay Alto Paraguay 82,349 1 1
Alto Parana 14,895 0 1
Amambay 12,933 0 1
Asuncion 117 0 0
Boqueron 91,669 1 1
Caaguazu 11,474 0 1
Caazapa 9,496 0 1
Canindeyu 14,667 0 1
Central 2,465 0 0
Concepcidén 18,051 0 1
Cordillera 4,948 0 0
Guaira 3,846 0 1
Itapta 16,525 0 1
Misiones 9,556 0 1
Neembucit 12,147 0 0
Paraguari 8,705 0 0
Presidente Hayes 72,907 1 1
San Pedro 20,002 0 1
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Table 2A.2 (continued)
Land area Narrow Wide
Country Province/state/department (square kms.) frontier frontier
Uruguay Artigas 11,928 1 1
Canelones 4,536 1 1
Cerro Largo 13,648 1 1
Colonia 6,106 1 1
Durazno 11,643 1 1
Flores 5,144 1 1
Florida 10,417 1 1
Lavalleja 10,016 1 1
Maldonado 4,793 1 1
Montevideo 530 1 1
Paysandt 13,922 1 1
Rio Negro 9,282 1 1
Rivera 9,370 1 1
Rocha 10,551 1 1
Salto 14,163 1 1
San José 4,992 1 1
Soriano 9,008 1 1
Tacuarembo 15,438 1 1
Treinta y Tres 9,529 1 1
Venezuela Amazonas 180,145 1 1
Anzoategui 43,300 0 1
Apure 76,500 1 1
Aragua 7,014 0 0
Barinas 35,200 1 1
Bolivar 238,000 1 1
Carabobo 4,650 0 0
Cojedes 14,800 0 0
Delta Amacuro 40,200 1 1
Dependencias Federales
(DF) 120 0 0
Distrito Federal 433 0 0
Falcon 24,800 0 0
Guarico 64,986 0 1
Lara 19,800 0 0
Meérida 11,300 0 0
Miranda 7,950 0 0
Monagas 28,900 1 1
Nueva Esparta 1,150 0 0
Portuguesa 15,200 0 0
Sucre 11,800 0 0
Téachira 11,100 0 0
Trujillo 7,400 0 0
Vargas 1,497 0 0
Yaracuy 7,100 0 0
Zulia 63,100 0 0
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