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SERIE DOCUMENTOS DE TRABAJO

Growth and inclusion trajectories of Colombian
functional territories

RESUMEN

Describimos los patrones de crecimiento econdmico y progreso social en los “territorios funcionales"
colombianos. En contraste con las divisiones politicas y administrativas que emergen en parte por
razones histéricas no relacionadas con las interacciones econdmicas, los territorios funcionales
reflejan los patrones de aglomeracion espacial y las interacciones econdmicas en un territorio.
Usando una nueva definicidnn de territorios funcionales, nuestro analisis revela una fragmentacion
notoria en las interacciones econdmicas: cerca del 66% de los municipios (con 20% de a poblacién
del pais) no tienen vinculos importantes con sus areas vecinas. Un conjunto relativamente mas
(pero aun muy parcialmente) integrado de municipios con mayor poblacién tienen mayores vinculos
entre ellos. Este espacio “rural-urbano” tiene solo el 31% de toda la poblacion. El resto de
colombianos estda en zonas “urbanas" o “Metropolitanas" de aglomeraciones mas pobladas y
conectadas. Describimos estos territorios en dos dimensiones: crecimiento econdémico o
“dinamismo" y progreso social o “inclusién". Para ello, proponemos un marco conceptual que
organiza los insumos que pueden mejorar estos resultados. Las aglomeraciones mas grandes y
urbanizadas tienen ventajas visibles en estos insumos. Ademas, los determinantes de largo plazo
son los que mejor ayudan a distinguir entre territorios. Consistente con esto, los territorios mas
grandes y urbanizados tienen mejores resultados, sobre todo en actividad econdmica. También, los
lugares mas dinamicos tienden a ser los mas incluyentes.

Palabras clave: Progreso social, territorios funcionales, desarrollo territorial.

SUMMARY

We describe the patterns of economic growth and social progress in Colombian “functional
territories". Unlike political/administrative divisions that emerge at least partly for historical reasons
unrelated to economic interactions, functional territories reflect the patterns of spatial agglomeration
and economic interactions in a territory. Using a novel definition of functional territories, our analysis
reveals significant fragmentation of economic interactions: close to 66% of municipalities (holding
about 20% of the country's population) have no significant links to neighboring areas. A set of
comparatively more (but still only partially) integrated and more populous municipalities have
stronger links between them. This “rural-urban" space holds just around 31% of total population. The
rest of Colombians are in “urban" or “Metropolitan” highly-populated and more integrated clusters.
We describe these territories along two dimensions: economic growth or “dynamism" and progress
in social indicators or “inclusion”. To do so we propose a simple conceptual framework that organizes
the diverse inputs that might help boost these outcomes. Larger and more urbanized agglomerations
exhibit visible advantages in these inputs. Moreover, long-run institutional determinants best help
differentiate territories. Consistent with this, larger and more urbanized agglomera-tions have better
outcomes, especially when measuring economic activity. Also, more dynamic places tend to be the
more inclusive ones.

Keywords: Social progress, functional territories, territorial development.
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1 Introduction

Most analyses of territorial economic performance are based on administrative units as the basic
level of analysis. While there are obvious advantages and motivations for this (data is typically col-
lected at such level, government agencies and their responsibilities are typically organized along
such administrative lines), there are also important limitations. Most importantly, economic inter-
actions do not respect political boundaries. Thus, much of the economic processes and underlying
causal mechanisms determining different economic trajectories can be missed when focusing on
administrative boundaries. As a result, these boundaries may be inappropriate when devising poli-
cies since interdependencies are missed, including rural-urban linkages that are place-specific and
therefore may demand place-based strategies and policies (Storper, (1997} Barcal, 2010j Tomaney,
Pike, & Rodriques-Pose, [2011). For this reason, several countries (especially in the developed
world) have increasingly attempted to not only define and analyze “functional territories” (OECD,
2002), but to use them as a basis for policy formulation. Unlike political/administrative divisions
that emerge at least partly from historical reasons unrelated to economic interactions, functional
territories should better reflect the patterns of spatial agglomeration and economic interactions in
a territory.

This paper is motivated by three key questions concerning functional territories in the context
of Colombia. First, what are these territories (i.e. how do they look)? Second, why do some
territories grow and others not? And finally, why do some achieve better social indicators than oth-
ers? To tackle the first question, we offer a definition of functional territories in Colombia drawing
from Berdegue et al. (2017). The definition recognizes that a key ingredient shaping these set of
interactions is the expansion of urban activities beyond urban agglomerations into rural areas, and
the set of linkages that often exist between urban and rural areas. We describe these territories
along key measures of two dimensions of performance (and their interaction): economic growth
and economic incIusionE] Next, we offer a first approximation to the second and third questions
by evaluating the potentially relevant determinants of each of these dimensions. The analysis is
descriptive, offering a detailed analysis of the determinants that appear to be more or less robustly
correlated with economic surplus and social progress, yet we avoid pushing a causal interpretation
of our findings.

Our main findings can be summarized as follows. On the spatial organization of functional
territories in Colombia, we show that there are still many strictly rural municipalities (close to 66%
of a total of 1,121 municipalities) that represent a non-negligible share of the population (close to
20%), and have quite limited links to neighboring areas. A set of comparatively more integrated
and more populous municipalities have stronger links between them and comprise the rural-urban
space. However, these municipalities still conform functional territories of just a few municipalities

'We will refer to economic growth and dynamism interchangeably in what follows when focusing on proxies for the
amount of economic surplus, and we will use the terms economic inclusion and social progress when referring to
improvements in living conditions of the more disadvantaged groups in society, levels of economic inequality, and the
like.
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(at most 3.7 on average when looking at those with the largest agglomerations) and add up to just
around 31% of the total population. The remaining population is in the “urban” or “Metropolitan”
categories, the former integrating 3 territories of 19 municipalities with 5% of Colombians and the
latter consisting of 5 areas of 71 municipalities with 40% of the total population.

When looking at the set of inputs that these territories conceivably need to achieve economic
growth and social inclusion, larger and more urbanized agglomerations exhibit important advan-
tages in geography, human capital, economic institutions, violence, and long-run determinants.
Moreover, the set of long-run institutional determinants best helps differentiate the types of ter-
ritories. When looking at recent short-run changes, no transformation in the essential inputs for
economic dynamism and inclusion seem to favor the rural territories or the smaller rural-urban
agglomerations.

When examining the performance of these territories, and in line with the findings for the re-
quired inputs, larger and more urbanized agglomerations are on average more dynamic and in-
clusive than smaller rural-urban and strictly urban territories. This stratification is particularly clear
in dynamism, and there is more variation in social inclusion. Also, more dynamic places tend to
be the more inclusive ones, but improvements in dynamism do not correlate with improvements in
inclusion. Thus, though over the long run these two dimensions of performance do seem to bear
some connection to each other, the short-run experience (from 2005 to 2010) shows them taking
unconnected paths. Relatedly, metropolitan, urban, and the larger rural-urban territories, while
more inclusive and dynamic on average, have not shown such clear dominance when it comes to
improvements in economic outcomes. That said, although they have not had such economic mo-
mentum, at least they have achieved gains in inclusion, which may open the road for sustainable
economic achievements. The very small territories are a cause for concern however, since a little
over one-fifth of the smaller rural-urban territories and of the strictly rural ones have had a weak
evolution of their economic dynamism and inclusion indices. In line with all of this, while there is
some evidence for conditional convergence in economic growth and inclusion indicators, the rate
of convergence is not particularly strong.

We unpack the potential sources of success in economic growth and inclusion by examining
the correlation between these dimensions of performance (both its level and change) with specific
inputs. Several correlate intuitively with performance. Notably, the set of geographic determinants,
particularly access to markets and proximity to main cities, correlate with better performance. An
index of open government is very significantly and positively correlated with good outcomes in the
long-run (that is, with the levels of the indices), whereas the informality of property rights also sig-
nificantly (and negatively, in this case) correlate with performance. Levels and changes in violence
are typically predictors of poor performance. Finally, increases in corrupt or clientelistic votes is
correlated with poorer economic dynamism performance. In other cases, the patterns are less
coherent. For example, while when looking at the longer-run result of existing levels of dynamism
and inclusion some educational outcomes are indeed higher in places that perform better, hu-
man capital improvements do not correlate with increased economic activity or inclusion, casting
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doubts on the extent to which human capital has even been a successful proximate determinant
of these dimensions of performance. Our (admittedly broad) measures of economic policies are
not consistently correlated with performance either.

Several papers have both described the persistency of regional inequality in Colombia along
meaningful economic dimensions and attempted to explore its underlying causes (see, for ex-
ample, Galvis & Roca, 2010; |Corts & Vargas, |2012; Gamboa & Londono, 2014} Bonet-Moron
& Ayala-Garcia, 2016| |Coscia, Cheston, & Hausmann, 2017; [Fergusson, Molina, Robinson, &
Vargas, 2017). As noted, unlike the preponderance of the literature, we do not use the (readily
available) administrative divisions as the unit of analysis. Instead, we use functional territories
that incorporate the nature of economic interdependencies between different municipalities. We
also use a novel methodology to delimit and define functional territories, departing from classical
methods relying on commuting flows (see (Coombes & Openshaw, 1982, and Duranton, 2015/ for
the Colombian case), cluster analysis (Tolbert et al., [1987) or threshold approaches (Coombes,
Green, & Openshaw, [1986). Instead, our method combines information on the commuting dy-
namics within a territory with night lights data which captures economic growth and its geographic
diffusion.

We build on the literature on likely determinants of regional development. To mention a few,
these range from human capital (Modrego & Berdegué, 2015), to policies facilitating entrepreneur-
ship and private economic activity (Fan, Hazell, & Thorat, 2000; Gao, 2004; Naude, Gries, Wood,
& Meintjies|, 2008), to politics (Hodler & Raschky, 2014), and to geography (Watkins, [1963). We
propose a broad conceptual framework that helps organize these determinants into distinct cate-
gories according to their main role in a multi-level scheme of influence.

Finally, we focus on the potentially distinct trajectories of economic growth and social progress
or inclusion. The literature on the interdependencies between inequality, poverty and growth is vast
(Haughton & Khandker, [2009). The multiple interdependencies imply enormous challenges when
trying to empirically establish a clear causal connection between economic growth and poverty or
inequality (T. N. Srinivasan & Bhagwati, 2001). However, even at a descriptive level, studies have
produced few definitive answers and stylized facts on the relationship between economic growth
and poverty or inequalityE] These suggests that this relationship may be highly context-dependent.
The first step is therefore to examine the trajectories in specific cases in greater depth. Our study
contributes in this direction for the case of Colombia.

The paper proceeds as follows. Section [2| lays out a conceptual framework that guides the
way we approach our examination of the possible determinants of economic dynamism and social
inclusion in the territories. This section helps motivate the set of variables we include in our anal-
ysis. Section [3] describes how we identify these territories, and describes them among relevant

aT. Srinivasan| (2001) suggests that while there is a positive correlation between faster growth and poverty reduction
(see also [Chien & Ravallion, 2001), the connection with economic inequality is less clear. Others underscore that
growth is not sufficient to reduce poverty (Dollar & Kraayl, [2002), or that inequality limits the poverty-reduction benefits
of economic growth (Ravallion| [2014), or that higher inequality reduces growth (Benabou, |1996), or that changes in
inequality (in any direction) seem to correlate with lower future growth (Banerjee & Duflo, [2003).
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directions. In particular, it focuses on how are the territories divided into different categories by
degree of urbanization, ranging from the deeply urban to the metropolitan, with rural-urban terri-
tories in between. It also looks at the “inputs” for economic dynamism and social inclusion, and
how they appear to be distributed by type of territory. Next, Section |4 looks at the trajectories of
dynamism and inclusion in these territories. We start by describing how we measure these two
key dimensions of performance. Next, we evaluate the “winners” and “losers” on both of these di-
mensions. Finally, we analyze the empirical correlation between these trajectories of performance
and the proposed inputs for dynamism and inclusion. The final section takes stock of our findings
and discusses some implications.

2 Conceptual framework

What explains the diverging patterns of economic performance of territories within a polity? Our
view emphasizes the importance of distinguishing between fundamental and proximate causes
(Acemoglu, Johnson, & Robinson, 2005). Proximate causes are the traditional subject matter of
modern growth theories which highlight, most notably, investments in human and physical capital
and productivity. However, while these theories are often tremendously helpful to understand the
mechanics of economic growth, they fail to answer the more fundamental question on why some
countries and regions are poor and others are rich. If investments, technology and productivity are
proximate drivers of prosperity, they key question then becomes: what explains the differences
in these crucial factors? In this quest for fundamental causes, we highlight the importance of
economic, and especially political, institutions as key underlying drivers of divergence. We build
on Fergusson, Molina, Robinson, and Vargas| (2017) who take a long-run perspective to examine
the large differences in economic development within regions of Colombia.

Fergusson, Molina, Robinson, and Vargas| (2017) show that Colombia has had a remarkably
persistent pattern of regional inequality. Despite major changes in the structure of the econ-
omy, patterns of urbanization, the changing importance of certain economic sectors and local
economies, and notwithstanding remarkable progress in education, the relatively richer areas of
the country today are the same areas that were relatively richer more than 100 years (and, with
the little data we have, even the same areas that were rich in colonial times). The reason for this
persistence, [Fergusson, Molina, Robinson, and Vargas| (2017) argue, is that the poorer parts of
Colombia have had worse economic institutions (such as inefficient, ill-defined and ill-enforced
property rights), have suffered from inadequate public policy, and have received far fewer public
goods than the richer parts of Colombia. Moreover, they show that the location of the Colombian
state is particularly absent in these less prosperous parts of Colombia, and has been very per-
sistently so (see also/Acemoglu, Garcia-Jimeno, and Robinson|(2015)).This persistence reflects a
political equilibrium, which has endured for at least 200 years both because it has created benefits
for some and difficulties for those who did not benefit to induce change (see |[Robinson|(2016) and
Ferausson| (201 7)).

?R IMISP
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Against this general backdrop of persistence in regional disparities, there exists however shorter-
run variation in economic performance between territories. Our objective is to explore these
shorter-run changes while recognizing the role of more persistent and fundamental drivers of per-
formance. Moreover, we are interested in two key dimensions of performance. First, on aggregate
economic prosperity, leaving aside any distributional concerns. Second, on the extent to which
territories are able to achieve some minimum standards of material welfare for their inhabitants.
While both dimensions are clearly interrelated, economic inclusion depends more directly on the
distribution of income, and also on the provision of certain basic needs even under conditions of
economic scarcity. We will refer to the first main dimension as “economic dynamism” or “growth”
and to the second as “economic inclusion” or “social progress”.

2.1 Producing dynamism and economic inclusion

To explain our general conceptual approach, we now introduce some notation that helps guide our
analysis. Let economic dynamism of a given territory (Y') be described by the following production
function:

Y = F[F; (A, Ky, Hy, L)),

where F' aggregates dynamism (including possible complementarities) by each of several sec-
tors indexed by i, and F; is a sector-specific production function. K, H and L denote physical
capital, human capital, and labor broadly construed, and A captures a wide notion of efficiency
or productivity. Underlying this meta-production function for dynamism is the following hierarchy
of economic causality that resembles our view on the importance of separating proximate and
fundamental determinants:

Y <« Inputs < Policies < Institutions/Political equilibrium.

That is, we think of economic dynamism as a function mainly of productive inputs K, H and L
(including productive factors properly, geographical endowments like natural resources and spatial
connections, and the overall efficiency in resource allocation). These inputs in turn are influenced
by economic policies, including productive policies like sectoral and regional programs, as well as
the state’s physical and human capital investments. Policies in turn result from, and operate within,
the set of existing economic institutions, including the property rights institutions, market regulation
institutions, the extent of state presence, and also informal laws that shape behavior and the extent
to which formal norms are enforced. Finally, these institutions are political choices that reflect the
underlying set of political institutions and equilibrium (the distribution of political power among
actors in society). Of course, this is an analytical simplification, with several interdependencies
ignored (for instance, economic institutions might influence productivity directly, not only through
their effect on policies).

One could similarly build an analogous analytical production function for social inclusion, W.
However, since these outcomes depend crucially on the policies for social inclusion, we may think
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of the following relation:

W =G (Y,T),

where T are policies concerning social inclusion (like safety nets, social programs, wealth redistri-
bution and redistributive taxation, among others). Of course these social policies also depend on
institutions directly, just as economic policies do:

W < T < Institutions/Political equilibrium.

But, as highlighted by the G(-) function, social inclusion depends also on economic dynamism,
thus implying more complex interdependencies:

W <Y < Inputs < Policies <« Institutions/Political equilibrium.

Moreover, since economic inequality and poverty may have effects on economic growth, one
could posit a simultaneous aggregated system between dynamism and inclusion, modifying our
equation for the former:

Y = F[F; (A, K, Hy, L) ,W].

The discussion serves to highlight two main features: first, the many (hierarchical) levels of
influence among sets of variables and, second, the multiple causal pathways and interdependen-
cies. Cleanly identifying just one of this channels is an outstanding channel in itself, and since we
want to present a broad picture we have no pretense of establishing causality. This framework,
however, will inform the way in which we will approach and analyze the data presented below.

2.2 The inputs for dynamism and inclusion

Based on the preceding discussion, we organize the inputs for economic dynamism and economic
inclusion into the following sets of variables, each of which can be roughly mapped to the causal
chain of relationships identified above. The set is limited by data availability in the Colombian case.

1. Human Capital: average years of schooling for the adult population, average test scores,
and enrollment rates at different education levels.

2. Geography (overlapping with some aspects of physical capital and infrastructure like access
to roads and ports): soil aptitude, average altitude, distance to major cities ports, and mar-
kets, access to primary road network, and a dummy variable for presence of natural parks.

3. Economic policies: municipal budget averages of key line items, namely the extent of munic-
ipal savings, reliance on transfers for income, and share of investment expenditure. These
are broader categories for local “policies” than one might want ideally, but detailed data on
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program execution at the municipal level is not easy to collect. Thus, we take more sav-
ings and investment expenditures as proxies of healthy local policies, since municipalities
with more resources and more investment relative to current expenditures are expected to
be in a better position to provide public goods that are important for productivity and social
progress. Instead, a strong reliance on national transfers may signal administrative and fiscal
weakness, or could imply abundance of resources (like transfers for mineral royalties) that
could either substitute or complement local capacity. Thus, we hold no a priori view on the
impact of transfers.

4. Violence: violence measures are particularly important in the Colombian case, and reflect
a combination of economic institutions and policies (for example, the defense of property
rights is a prime economic institution for economic prosperity) and also policies (most notably
security policies). We use data on the presence of illegal crops (coca), number of forcefully
displaced population per capita, homicides per capita, and violent attacks per capita as key
measures of the importance of armed conflict locally.

5. Economic institutions: we use the open government index from the Procuraduria Nacional,
the office in charge of disciplinary oversight of public functionaries in Colombia. This index
combines indicators of internal control, recruitment, administrative management systems
and accountability, to measure the performance of strategic anticorruption standards. All the
components of the index are listed in Table[A-1] Also, we use the share of lands with informal
property rights as a measure that reveals the extent of property rights protection, a prime
economic institution.

6. Political institutions/equilibrium. Measuring the underlying characteristics of the political
equilibrium at the local level is challenging. Ideally, we would like to have a measure that
reflects the extent to which effective political power is concentrated in a few hands as op-
posed to responding to the needs and wants of broad cross sections of society. Building on
the analysis of [Fergusson, Molina, Robinson, and Vargas| (2017) referred to above, we look
at the physical presence of the state by looking at judges per capita. We also examine the
corrupt and clientelistic nature of electoral politics. First, the share of votes for parapoliti-
cians, namely politicians with links to paramilitaries, with data from |Fergusson, Vargas, and
Velal (2013). These alliances clearly curtail accountability to the general population by fa-
voring groups that can capture politics and coerce voters. Second, the share of preferential
votes in lists to the Senate and House of representatives. As famously shown in |Putnam,
Leonardi, and Nanetti (1994), preferential voting is a good indicator of a highly personal-
istic and clientelistic pattern of political exchange in democracies. |Fergusson, Molina, and
Robinson| (2017)) show, with direct data on vote buying from the Encuesta Longitudinal de
la Universidad de los Andes (Fergusson, Molina, & Riano, |in press-a, in press-b), that the
municipal-level proportion of preferential voting in the Congressional elections correlates with
clientelistic vote buying, validating this measure. Moreover, as argued in (Fergusson, 2017),
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the prevalence of clientelism weakens the “consensually strong state”, that is, one that is
capable of providing public goods and project its power in the population and territory, while
responding politically to the population and remaining accountable.

7. Long-run features of the political (and some aspects of the economic) equilibrium. Finally,
we look at longer-run variables related with the historical presence of the colonial state. As
shown in/Acemoglu et al.| (2015) and [Fergusson, Molina, Robinson, and Vargas| (2017) the
presence of the state has been remarkably stable since colonial times, and correlates with
better institutional and economic outcomes today.

These categories fall in line with our conceptual framework. Of course, they do not neatly
match it exactly, for two main reasons. First, distinctions that are transparent analytically are not
necessarily so in practice (for example, the violence variables partly capture economic institutions
and partly policies, but are also directly the effect of the political equilibrium). Second, limited data
availability forces us to be creative in using the available information to learn as much as we can
from the data.

3 Functional territories in Colombia

3.1 Identifying functional territories

A broad literature in regional economics and economic geography emphasizes the central role of
agglomerations or spatial centres of economic activity, in which centripetal forces defeat centrifugal
ones. A single connected space or “functional economic area” forms (Fox & Kumar, |1965). These
functional “territories” form a complex socio-spatial web of overlapping markets between areas or
locational entities which have more interaction or connection with each other than with outside
areas (Brown & Holmes, 1971} Jones|, [2017). They thus exhibit a high frequency of economic and
social interactions between their inhabitants, organizations and firms (Berdeguée et al., 2011). The
size and shape of these geographic spaces have crucial implications for policy design, influencing
patterns of mobility and interactions between people, exchanges of goods and ideas, beyond
boundaries set by the standard political administrative units.

We build on Berdeguée et al. (2017) to map out these functional territories in Colombia. Their
method combines satellite night light data to identify updated boundaries of conurbated or metropoli-
tan areas and other urban settlements, with standard clustering procedures using commuting
flows, and uses both of them to delineate functional territories. With the 2005 National Census,
they build a commuting flows matrix using information at the municipality level (for 1,122 munic-
ipalities). The findings imply that 5.3% of the municipal workforce is composed of workers who
commute to other municipalities, and that commuting can be as large as 52.2% of a municipality’s
workforce. These data are combined with night lights from the Defense Meteorological Satel-
lite Programs Operational Linescan System (DMSP-OLS), in particular the average visible, stable
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lights and cloud free coverage composite for the year 2012. The stable satellite night light images
are based on one-squared kilometers pixels, with light intensity varying from 0 (unlit) to 63 (satu-
rated by light intensity). The patterns of lit areas a high number of small and medium-sized cities
in the whole country.

The clustering methodology proceeds in two main steps. First, with the satellite night light
images the location and boundaries of urban settlements are identified. Next, the municipalities
that contain the same lit area are merged into a single functional area, since they are geograph-
ically integrated as seen from outer space. In the second step, using a hierarchical clustering
procedure based on [Tolbert and Sizer| (1996), municipalities that have a high level of commuting
flows but whose interactions with other spatial units were not fully captured by night light data are
aggregated to the territoryE] In a final step, non-adjacent territories that formed after the clustering
procedure are manually separated.

3.2 The features of functional territories, from rural to metropolitan

We define five categories of Functional Territories in Colombia, also following Berdegue et al.
(2017):

1. Rural territories: Territories where the largest urban area has under 15,000 inhabitants

2. Rural-urban territories, whose largest urban area ranges from 15,000 to 400,000 inhabitants.
Given the wide variation within these set, these territories are divided into three categories
depending on the size of such largest urban area:

(a) Small rural-urban territories (RU1): Largest urban area has more than 15,000 but less
than 60,000 inhabitants.

(b) Medium rural-urban territories (RU2): Largest urban area has more than 60,000 but
less than 120,000 inhabitants.

(c) Large rural-urban territories (RU3): Largest urban area has more than 120,000 but less
than 400,000 inhabitants.
3. Urban territories, whose largest urban area has over 400,000 and under 600,000 inhabitants.

4. Metropolitan territories, with the largest urban area exceeding 600,000 inhabitants.

Table ] describes the resulting division by types of territories. Out of 1,121 municipalities ar-
ranged in 860 functional territories, a large majority (66%) are in small rural territories (with under
15,000 people in their largest urban agglomeration). Notice also that these territories tend to be
made of a single municipality: 746 rural municipalities make up a total of 717 total territories, so

3This commuting clustering method has been widely used in applied economics research (Autor & Dorn, [2013;|Autor,
Dorn, & Hanson, 2013; /Amior & Manning, |2015).
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each territory has 1.04 municipalities on average. These areas accumulate 20% of total popula-
tion, a non-negligible share. When we look at the rural-urban territories, even within the relatively
small (type-1 rural-urban areas with under 60,000 people in the largest urban agglomeration) the
average number of municipalities per territory increases (157 municipalities make up 98 territo-
ries, for 1.6 municipalities on average). This pattern continues as we look into the larger type-2
and type-3 rural-urban territories, which have 3.2 and 3.7 municipalities per territory, respectively.
While integrated, the rural-urban territories do not make up a very large share of the population.
The three types accumulate 31% of total population, most of it concentrated in either the small-
est (type 1, with 11%) or largest (type 3, with 14%) of these territories. The urban category with
400 to 600 thousand people in the largest urban agglomeration encompasses 19 municipalities in
merely three territories, yet is surprisingly unimportant as a share of total population in Colombia,
accumulating merely 5%. The rest of the population (40% of Colombians) lives in the five large
Metropolitan territories with more than 600 thousand people in the largest urban agglomeration
and enclosing 71 municipalities.

We also examine how these territories look in terms of the inputs for dynamism and inclusion
discussed in Section |2l Since each input category (human capital, geography, and so on) can be
measured with several variables, we create summary indices by category. This has the advantage
of simplifying the description, but also of aggregating information from several potentially noisy
variables into one presumably more precise measure of each category. Finally, this reduces the
risk of selectively choosing covariates based on the strength of the resulting correlation with out-
comes of interest (Casey, Glennerster, & Miguel,[2012). The index in each category C is computed
as:

Indexc = |é’ ;(Uc — )/ (0c)

where v, is variable v.’'s mean, o, its standard deviation, and |C| the number of variables in cat-
egory C. We ensure that all variables v. are coded such that greater values imply better inputs.
The set of variables we use are those described in section with further details in Appendix
Table which lists all our variables and sources. We exclude from the indices only the few set
of variables for which, a priori, we have no clear stance on whether they should improve or harm
performance, but may nonetheless be important factors of influence. These are altitude and the
indicator for national parks in the geographic index and transfers in the economic policies index.
Table |2| examines the distribution of these standardized indices by type of territory. We run
regressions of each of the indices on categorical variables for territory type and omit the constant,
saturating the model, so each coefficient is just the average value of the index for each territory. In
the upper panel, we examine the levels of the indices in 2005 (a similar picture emerges if using
the 2010 values). The geographic endowments appear to be particularly high for the metropolitan
and large rural-urban areas, and comparatively smaller elsewhere, especially in the smaller rural
areas. The human capital and violence indices monotonically increase with territory category
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from rural to metropolitan. In terms of economic policies, however, metropolitan areas are not
particularly successful. Instead, it is the urban and large rural-urban agglomerations that fare
best. Interestingly, there are on average not very large differences in the level of the political
institutions index between these territories, but economic institutions do seem distinctively better
in the larger agglomerations. Finally, a very noteworthy result concerns the long-run determinants
index, which is very different in each territorial category, descending monotonically as we move
from metropolitan to rural areas. Notice also that territorial dummies have the best predictive
power when we look at the long-run determinant index (the R-squared is an order of magnitude
larger than in any of the other specifications).

Our indices (excluding geography, economic institutions, and the long-run determinants) vary
over time from 2005 to 2010. Thus, it is also interesting to examine in which types of territories they
have the most significant variations. This is examined in Panel B of Table [2| which now uses the
change in the indices as dependent variables on the dummy variables for each territorial category.
One interesting result pointing at a force for convergence is that the level advantages in human
capital disappear in changes. In fact, metropolitan areas exhibit on average the largest (relative)
fall in the human capital index. The remaining territories do not have significant decreases (but
also not increases) in the index. The violence index is very flat between territories, whereas the
political institutions index (which had limited variation in the levels) improves mostly for the more
urbanized types of territories.

In short, larger and more urbanized agglomerations exhibit important advantages in our geog-
raphy, human capital, economic institutions, violence, and long-run determinants indices. More-
over, the set of long-run institutional determinants is the one that best helps differentiate the types
of territories. When looking at recent changes, no transformation in the essential inputs for eco-
nomic dynamism and inclusion seem to favor the rural territories or the smaller rural-urban ag-
glomerations. Human capital seems to have increased less for metropolitan areas, and violence
is very stable in all territories. Instead, economic and political institutions have increased most in
the more complex metropolitan, urban, and large rural-urban concentrations relative to the smaller
rural-urban and strictly rural areas. Having looked at the inputs for economic growth and social
progress, we now turn at an analysis of these two dimensions of economic performance in the
territories.

4 Economic dynamism and social inclusion

4.1 Measuring economic dynamism and social inclusion

We build economic dynamism and social inclusion indices just as we built indices for “inputs”.
Thus, for instance, denoting D the set of variables v; measuring economic dynamism in each
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functional territory, we have the following dynamism index:

1
Indexp = W g (vg — va)/(0q),
deD

where 7,4 is v4's mean, and o its standard deviation. Again, we ensure all variables are coded such
that greater values imply more economic dynamism. Index; for social progress is constructed
analogously, and both indices are measured in 2005 and in 2010. As all other variables in the
analysis, the components of the indices and their sources are described in Appendix Table
We now describe the components and the resulting indices.

4.1.1 Economic dynamism: Variables
To measure economic dynamism or growth we rely on two variables:

1. Night Light intensity of each functional territory. The stable satellite night light images are based
on 1 km? sized pixels, each one with a light intensity value that varies in the range from 0 to 63
. We construct the average light intensity inside a territory (intensity per km?). This measures
builds on the recent and growing evidence on its relevance to approximate economic activity
(for example, Henderson, Storeygard, & Weil, 2012; |[Donaldson & Storeygard, [2016; Kulkarni,
Haynes, Stough, & Riggle, 2011).

2. Tax revenue: Adding total tax revenue of all municipalities within a functional territory, we con-
struct the territory’s per capita tax revenue.

We would like to have more measures of dynamism, but there is limited data availability on
interesting variables with relevant variation at the municipal level (to build aggregates at the level
of functional territories). One concern is that tax revenue directly depends on policies, not just on
the economic performance of the territories, and policy is a key input in our conceptual framework.
Thus, in every analysis we show results for the index as a whole and for the light component alone
as a relevant dynamism measure.

In Figure [1| we explore the correlation between the two components of the index. The left
column looks at all territories, and the right one at rural-urban areas only. The upper panel shows
the levels (in 2005, with a similar picture emerging when we look at 2010), and the lower panel at
the change from 2005 to 2010. There is a positive correlation between both measures of economic
activity, especially in the levels. The changes are only modestly positively correlated.

4.1.2 Social inclusion

For measures of social inclusion or progress we rely on two variables:

1. Infant mortality rate: weighted average (by municipal population) of the infant mortality rate of
the municipalities within each functional territory,.
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2. “Sisben” 1: proportion of the population inside a territory ranked in Sisben 1, the lowest tier in a
multi-dimensional poverty index based on a census carried out by the Colombian government
to target its main conditional cash transfer programs. The survey used to build the index is
called the Sisben and the index is also informally referred to with this name.

As with economic dynamism, the richness of the data we can use to measure economic in-
clusion is limited. The Sisben measure very cleanly helps identify the share of the very poor. We
rely on measures of infant mortality because it may respond quickly to good policies even under
relatively low levels of income with the provision of basic care and prevention, and also because
infant health is a good predictor of the overall future health of the population and other outcomes
including later schooling attainments, earnings and employment probabilities (Currie & Hyson,
1999} [Currie & Moretti, 2007) f]

In Figure [2)we explore the correlation between the two components of the index. Again, the left
column looks at all territories, and the right one at rural-urban areas only. The upper panel shows
the levels (in 2005), and the lower panel at the change from 2005 to 2010. There is a positive
correlation between the share of the population in the Sisben 1 category and infant mortality. The
changes in the variables, instead, seem largely uncorrelated.

4.2 Winners and losers: who are they and how do they look like?

We now explore who are the winners and losers in terms of economic dynamism and inclusion,
both statically (that is, which territories have the highest and lowest levels in these performance
measures) and dynamically (that is, which have had the largest increases and decreases). To do
so, Figure [3]first presents three sets of scatter plots of inclusion versus dynamism, for 2005 (top),
2010 (middle) and the change between these two years (bottom). The left column looks at all
territories, and the right only at the rural-urban territories. Each category of territory (rural, rural-
urban type 1 to type 3, urban and metropolitan) is depicted with a different color. The pictures thus
convey a wealth of relevant information about the features of dynamism and inclusion in Colombian
functional territories ]

First, in this inclusion versus dynamism space, the more urbanized the territory the more it
tends to locate further out (to the right and up). Metropolitan territories are on average more
dynamic and inclusive, followed somewhat closer to the origin by urban territories, followed roughly
in order by the larger (type 3), medium (type 2), and smaller (type 1) rural-urban territories, and
finally followed by rural territories. This stratification is particularly clear in dynamism (that is,
vertically in the graph) where the ordering is more precise and the variation within categories
smaller, though it is also visible in inclusion (horizontally). Naturally, there are also many more of

“We do not use birth weight, another potential proxy for infant health, out of concerns of measurement error that could
be systematically correlated with infants not receiving standard medical attention at birth. We expect less measurement
error with deaths.

5To improve the readability of the figures and avoid correlations being driven by outliers, we drop observations
with values larger than 2. In some figures, that implies having no metropolitan areas, which have exceptionally better
indicators. especiallv for economic dvnamism.
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the smaller (less urban) territories (and most of these are single-municipality ones, recall Table [{).
Also these lower categories of territories exhibit the widest range of variation in performance.

Second, more dynamic places tend to be also the more inclusive ones (whether we look at
this in 2005 or in 2010). The slope of the fitted vales is positive in all cases, and it is specially
steep when focusing on rural-urban territories, mainly because the wide variation in performance
for rural territories attenuates the correlation.

Third, improvements in dynamism do not correlate with improvements in inclusion, regardless
of the sample examined. The relationship between changes in dynamism and changes in inclusion
is almost perfectly flat. Thus, though over the long run these two dimensions of performance do
seem to bear some connection to each other, the short-run experience from 2005 to 2010 shows
them taking unrelated paths.

In Figure [4] we reexamine these correlations using only night lights as the index for dynamism.
The overall messages are similar, with one main exception: the variation in economic dynamism
within territories in the same category is now also substantially higher. The stratification we ob-
served in Figure[3]is therefore less exact, even though it is still roughly present.

Another way to look at these “winners” and “losers” by level of urbanization is directly mapping
the share of a given type territory in each of the four quadrants for dynamism and inclusion. We do
this in Table 3, Each cell shows the share of territories in the categories described in each column
title, relative to the total number of territories of each type, as specified in each row. In columns 1
to 4 we look at static winners and losers (by levels of the indices). Notice that 100% of Metropolitan
functional territories are winners in dynamism and winners in inclusion (their performance indices
are both larger than zero). Urban territories are also all winners in inclusion and dynamism. Large
rural-urban territories also do very well, with 89% in a win-win quadrant, and the remaining in the
winner in dynamism, yet loser in inclusion, quadrant. As we go down in the ladder to rural-urban
territories and finally to rural territories, we find larger shares of losers in both dimensions. Small
rural-urban areas and strictly rural have close to a third of their territories in the lose-lose quadrant.
In the lower panel we repeat the exercise excluding tax revenues in the dynamism measure and
sticking to lights only. The overall message is roughly the same.

Instead, when we look at dynamic losers and winners in columns 5 to 8, we find a very dif-
ferent distribution. Indeed, metropolitan, urban, and the larger rural-urban territories move to the
dynamism loser quadrant. The good news is that they do so as inclusion winners. Thus, although
they have not had such economic momentum, at least they have achieved gains in inclusion, which
may open the road for later sustainable economic achievements. Again the very small territories
are a cause for concern however, since almost one-fifth of the smaller rural-urban territories and
of the strictly rural ones are dynamic losers on both dimensions. With these territories having the
highest proportion of static losers as well, the result is one of concerning lagging behind for such
areas.

We also examine the “inputs” for dynamism and inclusion and how they behave in each of
the quadrants of winners and losers. In other words, is it the case that having strong inputs for
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economic growth and inclusion (as captured by our indices for geographic inputs, human capital
inputs, economic policy inputs, etc.) correlates with being a winner in these dimensions? Table [4]
looks at this by running regressions of the indices (both their baseline levels in 2005 in columns
1 to 7 and, for those with time variation, their changes from 2005 to 2010 in columns 9 to 11) on
dummy variables for each of the winner-loser quadrants. The upper panel A looks at static winners
and losers by classifying the quadrants in terms of the baseline dynamism and inclusion levels,
whereas panel B looks at dynamic winners and losers by categorizing in terms of the changes in
dynamism and inclusion. Some key messages from this table are:

1.

The geography inputs index is highest for territories in the static win-win category and lowest
in the lose-lose category, but is in fact particularly low for territories in the dynamic win-win
categories. That is, while places that are already very inclusive and dynamic tend to have
a better geography input index, it is in fact those with the least geographic advantages the
ones that appear to make a simultaneous progress.

. The human capital index appears to correlate positively with static winners on the economic

dimension (regardless of whether they are winners or losers on inclusion). However, again
when looking at changes those with the least human capital advantages are the ones that
appear to make a simultaneous progress. This is consistent with the observation that the
human capital index decreases most (see column 8, Panel A) for territories in the win-win
category to begin with.

Economic policies are very erratically correlated with the winner-loser categories (low for
static or dynamic win-win territories, high for static winner dynamism-loser inclusion areas,
and high for dynamic inclusion losers). Their change, moreover, is not clearly correlated with
any of the winner-loser categories.

. There is no clear pattern between the political institutions index and static or dynamic winners

and losers. However, an improvement in this index is observed in static win-win territories
and a decrease in static lose-lose territories. Economic institutions are better in win-win
territories and worse in lose-lose areas, when examining the static quadrants. However,
those territories that were able to make improvements in both dimensions (dynamic win-win
areas) did so despite a lower economic institutions index.

. The violence index, and its improvement (recall, all indices have been recoded so that more

means better), is correlated with better chances of being a static winner in both dimensions
relative to a static loser in both dimensions. The improvement in violence also seems highest
among dynamic winners.

. The long-run determinants are not strongly correlated with quadrant categories when exam-

ined in levels, but they do appear correlated with changes in the inclusion index.
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In summary, it is hard to disentangle a simple story where winners (be it those starting well
of or those making the most significan progress) are obviously better endowed with the inputs for
economic growth and inclusion, or have made the most significant improvements in these indices.
This contrasts with the correlation we observed between these inputs and the types of territories.
In fact, when focusing at the baseline levels of inclusion and dynamism, while it seems that as
we go down the ladder of urban complexity (from metropolitan to rural) the inputs for economic
inclusion and dynamism tend to get worse (recall Table[2), and while on average the more complex
territories are more likely to be winners than losers in these performance dimensions (Table[3), that
does not automatically imply that the more successful territories have consistently better inputs
(Table ). When we look at changes in economic dynamism and inclusion, the picture is even less
clear. Of course, this is a very rough description and the limitations of our data might obscure
underlying relations. However, some clearer conclusions emerge when we look at the regression
evidence below.

4.3 Convergence?

Figure [5| now examines simple graphs of “conditional convergence”, for the change in dynamism
and inclusion from 2005 to 2010 on the initial level of each indicator. The upper panel looks
at the dynamism index, and suggests that initially more dynamic territories tend to have slower
growth in dynamism, especially among rural-urban territories. This evidence for convergence is
much weaker when focusing merely on the night lights measure. Finally, the lower panel looks at
inclusion, finding again a (small) negative slope suggesting some conditional convergence.

4.4 Unpacking the determinants of dynamism and inclusion

Finally, we turn to a regression analysis. In this section, we move beyond the description thus far by
looking at each individual component of the main categories of inputs as right-hand side variables
in equations for economic dynamism and inclusion. We reiterate that the framework in section
implies we have overlapping levels of influence and that we have no pretense of establishing
causal relationships in this paper, only exploring correlations that help suggest which factors are
likely to play an influence. Thus, we also do not attempt to disentangle the causal pathways, which
is challenging even in the presence of exogenous experimental variation in the levers of interest
(Green, Ha, & Bullock, 2010; Gelman, 2011).

Also, even at a descriptive level, these overlapping levels of influence would complicate the
interpretation of multivariate regressions (Angrist & Pischke, [2008). We thus focus on regres-
sions of the outcomes of interest (Y and W in our notation), on each set of “categories” of in-
puts/determinants separately. Also, we look at the following set of complementary specifications:

e Regressions for changes of Y (and W) on determinants X. These regressions help us
study the shorter-run variation in our two key outcomes, as a function of the relative abun-
dance/scarcitv of kev inouts.
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e Regressions for changes of Y (and W) on changes in determinants X. This variation on the
short-run analysis is motivated both by economic and econometric reasons:

— The economic motivation is that while one view is that the stock of some of these in-
puts matters for performance (for instance, the stock of human capital may be key for
economic dynamism), another idea is that further investments in these inputs are nec-
essary for results (in the example, it is the growth in human capital which may increase
economic growth).

— The econometric motivation is that, when thinking of a primitive relation between Y and
X in levels, a regression of changes on changes controls for all constant unobserv-
able characteristics that could otherwise influence our coefficients. Thus, we would be
particularly confident about the robustness of correlations of changes on changes.

e Regressions for levels of Y (and W) on determinants X. These final sets of regressions
are motivated by the idea that these are long-run processes and the correlations between
these variables often reflect an underlying deeper (political) equilibrium. We also show for
completeness regressions for levels of Y (and W) on changes in determinants X, but we
have no clear conceptual justification for such specification.

Finally, in regressions for changes of Y (and W) on determinants we show results both includ-
ing and without including the “conditional convergence” term of initial Y (correspondingly, W).

Results are in Tables [6] to All regressions have the same structure. In columns 1 to 6 we
look at the growth in economic dynamism (columns 1 and 2 with the index and columns 3 and
4 with the night lights component only) and economic inclusion (columns 5 and 6). In these first
set of columns, odd columns do not include the initial value of the dependent variables, and even
columns do. Columns 7 to 9 use the level of dynamism as the dependent variable: the dynamism
index in column 7, only the night lights component in column 8, and the inclusion index in column
QEI Finally, the upper panel A looks at the right hand side variables in levels (“levels model”), and
the lower panel B uses the growth of the variables (“acceleration model”).

Results in Table [6] for human capital inputs reveal that, aside from the secondary school en-
rollment rate, no other human capital variable seems to correlate positively and robustly with im-
provements in economic dynamism, and no human capital variable correlates with improvements
in inclusion. When looking at increases in the human capital inputs, the lack of a clear correlation
is even more prevalent, for both dynamism and inclusion. Looking at the longer-run result of exist-
ing levels of dynamism and inclusion the years of education are indeed higher in places with more
dynamism and inclusion. While this is as expected, that human capital improvements do not cor-
relate with better growth or inclusion casts doubts on the extent to which human capital has even
been a successful proximate determinant of these dimensions of performance in the Colombian
territories. Like many other developing countries (Glewwe, Hanushek, Humpage, & Ravina, |2011),

5When looking at the levels, we take the average for 2005 and 2010 to reduce potential noise in a year’s measure.
However. results are similar takina either vear as the proxy for the longer-run behavior of key outcomes of interest.
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Colombia has invested substantially in the expansion of public education and increased coverage,
yet continues to lag behind in quality (Holm-Nielsen, Laverde, Blom, & de Pietro-Jurand, 2003;
Faguet & Sanchez, 2008]; |Barrera-Osorio, Maldonado, Rodriguez, et al., [2012). Inappropriate
quality could thus explain this result. However, we should not overemphasize this as another
conjecture is that education expenditures simply take a longer time to translate into productivity
gains.

In Table /| we move to the geographic inputs. In this case, we can only examine the levels
because we have no time variation. Notably, these inputs exhibit a comparatively more robust cor-
relation with economic growth. It is clear that distance to main economic centers like major cities,
ports, and markets, correlates negatively with improvements in growth. For inclusion, instead,
distance to markets and to the nearest big city are (counterintuitively) correlated with weaker im-
provements. When examining the levels for outcomes, this surprising correlation disappears and
we find in addition a positive correlation of growth with soil aptitude: the territories with best results
in dynamism and inclusion measures are those with best soils. Overall, the geographic endow-
ments (broadly construed to include roads infrastructure and connectivity) appear to be important
correlates of economic growth (in the short and long run) and social progress in the long run. Of
course, a key caveat that applies in all our analysis but particularly in this case is that connectivity
reacts to socioeconomic outcomes, so this strong correlation likely reflects, at least in part, reverse
causality. In any case, for further study, these findings encourage a more detailed examination of
the causal role of these factors. Pointing to their importance, |[Duranton| (2015) shows that poor
access road infrastructure is indeed a major impediment to trade for Colombian cities.

Economic policies are examined in Table [8f As we noted above, unfortunately we have to
rely on very broad measures of economic policies with the municipal budget categories. Perhaps
for this reason, the picture that emerges is not all that clear. More savings correlate with less
growth but (less robustly) with more increases inclusion, and the level of economic activity and
inclusion is higher in places with more savings. Relying on transfers correlates with less progress
of both indicators once we control for conditional convergence, and is also correlated with lower
levels of both indices. This last result suggests that transfers substitute, rather than complement,
local capacities. It is also consistent with findings suggesting a local resource curse in Colombia
from over reliance in external transfers in resource-rich municipalities (see, for instance, Martinez
(2016)). Notice however that when we look at the changes in savings, transfers, and investment,
there is no clear robust correlation with performance.

Levels of violence, except the homicide rate which is positive in regressions for changes in
dynamism (possibly reflecting the idea that crime is a key problem of larger and bigger cities) and
initial coca which is positive in levels for inclusion, are typically predictors of poor performance
both in terms of the increases and the levels of the indices (Table [9). When we use the changes
in inputs, some of these correlations (notably, with coca cultivation) disappear, but the correlations
that we do find with performance, including the changes in the homicide rate, suggest that violence
hurts performance.
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We move to the deeper determinants in Tables[{0]to[12] Table [{0]shows that the open govern-
ment index is very significantly and positively correlated with good outcomes in the long-run (that
is, with the levels of the indices), whereas the informality of property rights is also significant and
negative. Shorter-run movements, however, seem to only correlate robustly (and negatively) in the
case of economic dynamism and the informality of property. This is in line with the general idea
that the security of property rights is a fundamental determinant of good socioeconomic outcomes
(Besley & Ghatak, 2010).

In Table[11]we move from economic to political institutions. When looking at the levels, correla-
tions between the political determinants and performance are not very robust (or intuitive), which
possibly reflects omitted factors explaining these correlations. The regressions for changes in
these political determinants are more intuitive, in particular with increases in corrupt or clientelistic
votes being correlated with poorer economic dynamism performance. As discussed for the Colom-
bian case in Fergusson et al. (in press-a), this falls in line with the preponderance of the literature
on clientelism, which highlights that these practices hurt democracy and development. Politicians
focus on providing particularistic benefits for powerful minorities rather than public goods that in-
crease the general welfare and productivity (Bates| [1981}; Kitschelt, 2000} |Stokes) 2005, [2007).
Moreover, since immediate material benefits may be especially pressing for vulnerable voters,
clientelism also creates incentives to trap voters in these relationships keeping them poor and de-
pendent (Bobonis, Gertler, Gonzalez-Navarro, & Nichter, 2017). Finally, by relying on public funds
for the reproduction of the clientelistic network, clientelism can also incentivize arbitrary and costly
rules of redistribution and corruption in the public sector (Stokes, Dunning, Nazareno, & Brusco),
2013; Maiz & Requejo, 2001}; Singer, 2009).

Finally, Table looks at the very long run. In this case we only examine levels on levels,
given the nature of the determinants, which are long-run influences rather than key aspects for the
shorter-run responses. Confirming the descriptions above and the literature on the persistence of
Colombian regional development an inequality, historical measures of the presence of the state,
particularly the presence of a colonial estanco or alcabala and public officials in 1794 correlate
with current performance, especially economic dynamism.

5 Conclusions

We have described the patterns of economic growth and social progress in Colombian functional
territories, constructed so that they can reflect the patterns of spatial agglomeration and economic
interactions in a territory better than simple administrative divisions. Our analysis reveals, with a
new lens, one old concern of economic historians in Colombia (see for instance |Safford & Palacios,
2002): the persistent and significant economic, social, and political fragmentation of the territory.
Our focus is on economic interactions, relying on a novel characterization of functional territories
which measures the expansion of urban activities beyond urban agglomerations into rural areas
and the linkages between urban and rural areas. The significant fragmentation of economic in-
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teractions is confirmed with the persistence of many strictly rural municipalities (close to 66% of
the total) that hold a non-negligible share of the population (close to 20%) and have no detectable
links to neighboring areas.

Perhaps more concerning, when we describe the economic performance and social progress
of these territories, both the inputs needed to attain good outcomes and the outcomes themselves
show a clear difference with larger and more urbanized agglomerations exhibiting important ad-
vantages. Moreover, the persistence of the divide is again confirmed by the facts that long-run in-
stitutional determinants best help differentiate the types of territories and that, while more dynamic
places tend to be the more inclusive ones, recent improvements in dynamism do not correlate with
improvements in inclusion.

Taken together, these findings invite further endeavors to understand the key causes of the
limited extent of economic integration and lack of convergence in outcomes. They also suggest
that policies should explicitly help isolated regions increase their level of economic connectedness
to the rest of the country.
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Figure 2: Correlation between components of the economic inclusion index
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Figure 3: Correlation between economic dynamism (index) and inclusion in functional
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Figure 4: Correlation between economic dynamism (night lights) and inclusion in
functional territories
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Figure 5: Convergence in economic dynamism and inclusion in functional territories
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Table 1: Functional territories in Colombia
Distribution, population, and municipalities by type

(1) (@) ) (4) ©) (6) (7)

Type of territory: Rural Rural-Urban Urban Metropolitan Total
Type 1 Type 2 Type 3
Population (thousands): 0-15 15-60 60-120 120—400 400-600 >600
Municipalities (number) 746 157 61 67 19 71 1121
Share 0.66 0.14 0.05 0.05 0.01 0.06 1
Territories (number) 717 98 19 18 3 5 860
Share 0.83 0.11 0.02 0.02 0.003 0.01 1
Population 2005 (thousands) 8,929 5,124 2,579 6,347 2,401 17,507 42,888
Share 0.2 0.11 0.06 0.14 0.05 0.4 1
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Table 3: Winners and losers in dynamism and inclusion

By type of territory
(1) (2) 3) (4) (9) (6) (7) (8)
Winners and losers in dynamism and inclusion
Levels Changes
Dynamism: Win Win Lose Lose Win Win Lose Lose
Inclusion: Win Lose Lose Win Win Lose Lose Win

Panel A. Using the dynamism index

Rural 0.3 008 036 026 028 0.26 0.2 0.25
RU1 (small) 04 0.18 036 0.08 023 0.14 0.16 0.46
RU2 (medium) 058 026 0.11 0.05 0.26 0 0.05 0.68
RU3 (large) 0.89 0.1 0 0 0.06 0.06 0.11 0.78
Urban 1 0 0 0 0 0 0.67 0.33
Metropolitan 1 0 0 0 0 0 0 1

Panel B. Using night lights for dynamism

Rural 031 009 035 025 023 026 0.21 0.3
RU1 (small) 037 021 031 011 029 0.19 0.11 0.41
RU2 (medium) 0.53 0.26 0.11 0.11  0.37 0 0.05 0.58
RU3 (large) 0.83 006 0.06 006 028 0.06 0.11 0.56
Urban 1 0 0 0 0 0 0.67 0.33
Metropolitan 1 0 0 0 0 0 0 1

Notes: Each cell shows the share of territories in the categories described in each column fitle, relative to
the total number of territories of each type, as specified in each row. Thus, for instance, 80% of Metropolitan
functional territories are winners in dynamism and winners in inclusion (their performance indices are both
larger than zero), and the remaining 20% are winners in dynamism but losers in inclusion, and so on.
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Table 12: Economic dynamism and inclusion in Colombia, 2005-2010

Longer-run determinants

(1)

()

(©)

Dependent variable:

Alcabala
Mail

Aguardiente

Local level FT employees 1995
Government officials 1794
Public officials 1918

Informality of property rights

Slavery 1843 TF

Constant

Observations
R-squared

Average level of economic...

Dynamism Inclusion
Index Night lights Index
-0.227* -0.140 0.216
(0.118) (0.152) (0.159)
0.129 0.0520 0.126
(0.135) (0.172) (0.139)
0.536*** 0.551*** 0.229***
(0.112) (0.116) (0.0751)
6.26e-05 8.04e-06 -0.000121***
(5.06e-05)  (7.20e-05) (4.29e-05)
0.00229*** -0.00108 0.00809***
(0.000665)  (0.00136) (0.00108)
0.000137 0.000255 0.000120
(0.000118)  (0.000186) (0.000160)
-14.83*** -21.10*** -15.19***
(1.194) (1.359) (1.427)
2.555"** 3.402** -1.240
(0.936) (1.318) (0.942)
0.226*** 0.294*** 0.218***
(0.0455) (0.0572) (0.0466)
791 791 699
0.215 0.208 0.196

Notes: Robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1
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A Appendix Tables

Table A-1: Variable description and sources

Variable

Description

Source

Dynamism index,
2005 and 2010
Night lights, 2005 and

2010

Tax  Revenue  per
capita, 2005 and 2010

Inclusion index, 2005
and 2010

Child  mortality
2005 and 2010
Share in Sisben 1, 2005
and 2010

rate,

Share of low-weight
births, 2005 and 2010

Geography
Land aptitude index

Distance to nearest city
Distance to nearest
market
Distance to nearest flu-
vial port

Access to primary
roads

Education

Primary enroliment

rate, 2005 and 2010

Average of territorial standardized night lights and per capita tax revenue

Total light intensity (sum of all light pixels in each territory) divided by
total area (sum of the area of all municipalities in the territory) in km?.
We take the log of (1 plus) given a very skewed distribution in levels
(and to allow for some territories with zero light). Finally we standardize
each year for regressions and for the dynamism index.

Total tax revenue by territory (in 2010 pesos) divided by population. We
take the log of (1 plus) the ratio and standardize for the dynamism index.

Defense Meteorological
Satellite Program’s Op-
erational Linescan Sys-
tem (DMSP-OLS)

National Planning De-
partment, DNP

Average of territorial standardized child mortality, proportion of people in Sisben 1

category (poor), and share of low-weight births

Standardized weighted average (by population) of child mortality rate
for municipalities in the territory.

Standardized population share in Sisben category 1 in the territory. The
System of Beneficiary Selection (also known as Census of the Poor)
assigns a poverty index for each family to identify the poorest. Category
1 is the poorest tier.

Standardized share of births that are in low weight (2,499 grams or less,
regardless of gestional age) in the territory

Derived from an index of soil aptitude where 1 is the most suitable and
level 8 the lest suitable (inverted to ease interpretation), and computed
as the average aptitude of solid in the territory

Average Euclidean distance of municipalities in each territory to the
closest metropolis (top 3 largest cities, Bogota, Cali and Medellin)
Average Euclidean distance of municipalities in each territory to the
closest wholesales market

Average Euclidean distance of municipalities in each territory to the
closest city with fluvial port, namely, Barranquilla, Buenaventura, Carta-
gena and Santa Marta

Proportion of municipalities in territory with access to main highway net-
work (primary roads)

Primary Gross Enrollment Rate. Primary Gross Enrollment Rate is the
total enroliment in primary like proportion of population in territory be-
tween 6 and 11 years

National Statistical In-
stitute, DANE

Census of the poor,
SISBEN

Vital Statistics, National
Statistical Institute,
DANE

National Geographic In-

stitute, IGAC

Own estimation

AGRONET

Own estimation

Pachon and Ramirez
(2006)

SIMAT of Ministry of
Education
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Table A-1 — Variable description (continued from last page)

Variable

Description

Source

Secondary enrollment
rate, 2005 and 2010

Years of
2005

schooling,

Saber test scores, 2005
and 2010

Economic policies
Saving rate, 2005 and
2010

Investment reate, 2005
and 2010

Economic institutions
Informality of property
rights

Open Government In-
dex IGA

Secondary Gross Enroliment Rate. Secondary Gross Enroliment Rate
is the total enrollment in secondary like proportion of population in terri-
tory between 12 and 17 years

Weighted average (by population) of municipal years of schooling
among people older than 15 year

Weighted average (by population) of municipal scores in the official
standardized tests (average from mathematics, language, social sci-
ences, philosophy and biology).

Weighted average (by population) of municipal savings relative to cur-
rent income.

Weighted average (by population) of municipal savings relative to cur-
rent expenditure.

Proportion of land without a title or registration. Average from 2000 to
2006

Weighted average (by population) of municipal index in the territory.
IGA Index is a synthetic indicator that measures the performance of
strategic anti-corruption standards according to the following 24 indica-
tors grouped in eight categories: (i) Internal control: Standard Model
of Internal Control (MECI), Internal Accounting Control; (ii) Document
management: Law of Archives; (iii) Recruitment: Annual Procurement
Plan, Contract Publishing; (iv) Territorial core competences: Single In-
formation System (SUI), Social Programs (SISBEN), Integrated License
System, Hospital Information System (SIHO); (v) Administrative and fi-
nancial management systems: Unique Territorial Form (FUT), Royal-
ties, Budget Execution System (SICEP), Public Employment Informa-
tion and Management System (SIGEP), Information and Asset Man-
agement System (SIGA); (vi) Transparency and accountability: SICEP
Anti-corruption, SICEP Risk Map, SICEP Control and follow up, SICEP
Accountability; (vii) SICEP Citizen Support; (viii) Electronic government
capacity: GEL Open Government, GEL Services, SICEP Open Data,
SICEP Advertising, Unique Procedures Information System (SUIT). For
a more detailed explanation of the indicators, please visit: https://

www.procuraduria.gov.co/portal/indicadores_IGA.page

Political institutions/political equilibrium

Judges
2005

per  capita,

Weighted average (by population) of municipal judges per 100.000 in-
habitants

SIMAT of Ministry of
Education

National Census 2005,
National Statistical In-
stitute, DANE
Colombian Institute for
Education and Evalua-
tion, ICFES

National Panning De-
partment, DNP
National Panning De-
partment, DNP

National Geographic In-
stitute Agustin Codazzi,
IGAC

Procuraduria General
(Inspector General)

Villegas and R.|(2013)
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Table A-1 — Variable description (continued from last page)

Variable Description Source
Parapolitician votes in  Total votes for parapolitician candidates for Senate in a territory relative  |Fergusson et al.|(2013)
2006 and 2014 total votes. Parapoliticians are identified from news reports.

Personal vote

Violence
Coca cultivation in 2005
and 2010

Internally
persons
Homicide rate in 2005
and 2010

Terrorist  Attacks in
2005 and 2010

displaced

Share of votes in Senate or House race for specific candidates, as op-
posed to party list

Proportion of area in territory with Cocaine cultivation. Total area is
computed by adding all municipalities’ area in each territory.

Per capita average number of forcefully displaced people between 1984
and 2005/2010 in territory

Per capita average number of homicides displaced people between
1997 and 2005/2010 in territory

Per capita average number of terrorist attacks between 1997 and
2005/2010 in territory

Longer-run determinants

Alcabala
Mail
Aguardiente

Government officials in
1794

Public officials in 1918

Proportion of municipalities in each territory that had alcabala in 1794
Proportion of municipalities in each territory that had post in 1794
Proportion of municipalities in each territory that had an aguardiente or
gunpowder estanco in 1794

Government officials per municipality as reported by Duran and Diaz.
The variable is shown as the residuals conditional on total population
and department fixed effects.

Logarithm of the number of public officials in 1918 plus one (since some
municipalities have zero). The variable is shown as the residuals condi-
tional on total population and department fixed effects.

Fergusson, Molina, and
Robinson|(2017)

Integrated Monitor-
ing System of llicit
Cultivation SIMCI
Registro  Unico de
Victimas (RUV)
Registro  Unico de
Victimas (RUV
Registro  Unico de

Victimas (RUV)

Duran and Diaz (1794)
Duran and Diaz (1794)
Duran and Diaz (1794)

Duran and Diaz (1794)

1918 National Census
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