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Abstract

This article presents evidence of the external constraints faced by Colombia as a developing economy,
focusing on the behavior of investment, net exports, and the exchange rate from 2000-2021. Stylized
facts of the Colombian economy and economic theory are used to present an outlook of its external
dependence. The analysis reveals that the export of primary goods is significantly influenced by
international prices, while increases in investment raise imports and expert pressure on the exchange
rate. These findings enhance our understanding of Colombia’s foreign exchange constraints and its

technological reliance in the twenty-first century.
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Resumen

Este articulo muestra evidencia sobre la restriccion externa que Colombia enfrentd como pais en
vias de desarrollo, examinando el desempefio de la inversion, las exportaciones netas y la tasa de
cambio en el periodo comprendido entre el 2000 al 2021. Hechos estilizados de la economia colom-

biana y la teoria econdémica son usados para presentar una perspectiva de su dependencia externa.
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External dependence of Colombia as a resource-rich economy, an analysis from 2000 to 2021

El analisis muestra que las exportaciones de bienes primarios son altamente dependientes de los

precios internacionales y la inversion tird hacia arriba las importaciones y presion6 sobre la tasa de

cambio. Estos hallazgos contribuyen al entendimiento de la restriccion de la tasa de cambio de Co-

lombia y su dependencia tecnolédgica in el siglo XXI.

Palabras Clave: Inversion en maquinaria y equipo, dependencia tecnologica, importaciones, bienes de

capital.

Clasificacion JEL: M30, M31, M37

1. Introduction

The economics literature widely acknowledges
the importance of capital formation for long-run
economic growth. This relationship is commonly
attributed to the increase in output per worker that
physical capital facilitates through investments in
structures and the accumulation of tools, machi-
nery, and equipment tailored to the needs of the
workforce. These ideas were first postulated by
Smith (2002) and later reaffirmed by neoclassical
economists as Harrod (1939) and Domar (1946).

Estimates for 1950-2016 indicate that non-ICT
(Information and Communication Technology)
was the main contributor to GDP growth in deve-
loped economies, including the United States, the
United Kingdom, France, as well as East Asian
nations such as Japan, Singapore, South Korea,
and China. In Latin America, countries such as
Chile, Argentina, Mexico, and Colombia also
witnessed capital (non-ICT capital) as the pri-
mary contributor togrowth in labour productivity
(The Conference Board, 2023). Cardenas (2005)
specifically estimated that the capital/output ra-
tio was the major contributor to labour producti-
vity in Colombia from the 1990s through 2004.

However, it has been widely argued that physi-
cal capital embodies technology, making it diffi-
cult to distinguish the respective contributions of
physical capital and technology to productivity
growth can be challenging (Fagerberg, 1994).
Historically, Colombia has experienced low in-
vestment rates, with a declining trend from the
1950s to the early years of the 21st century (Ta-
ble 1). Apart from the period between 1950 and
1959, the data shows that Colombia’s investment
rates have been significantly lower than those that

propelled East Asian economies out of poverty.

Broadly speaking, Colombia, along with other
Latin American countries, can be somewhat com-
pared to East Asian nations. These East Asian
economies started from similar levels of poverty
in the 1960s but achieved vigorous and sustained
economic growth rates that raised their incomes
to the levels of industrialized countries (Feens-
tra et al., 2015). Moreover, Colombia can also be
compared to resource-rich developed countries
that experienced growth and development throu-
gh land-based primary-product industries (Marti-
nez Ortiz & Ocampo, 2011). However, Colombia
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has lagged in investment performance compared
to some East Asian countries and resource-rich
developed economies. Notably, investment ra-
tes in those countries have consistently surpas-
sed 30%, and countries such as Japan, China,
and South Korea started from lower rates than
Colombia. As the East Asian countries approa-
ched the Western standard of living in terms of
per capita income, their investment rates gra-
dually slowed (e.g., Japan, South Korea). Re-
markably, China and Singapore achieved peak

investment rates of 47% and 55%, respectively.

Mahalanobis (1953) demonstrated in his simple
but illustrative model of economic growth that
the investment-to-GDP ratio is as important as
the allocation of investment, particularly whether
resources should be directed to capital-goods or
consumption-goods industries. Prebisch (1973)
highlighted the dilemma for Latin American

countries of choosing between investing in ex-
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Historical experience also underscores the impor-
tance of allocation. For example, the rapid growth
of East Asian economies in the 1980s, surpassing
Latin America, was fueled by investments in ma-
nufacturing and high-tech sectors, where indus-
trial policy played a significant role in the develo-
pment process (Chang, 2010; Garay et al., 1998;
Kagami, 1995; Lall & Teubal, 1998). Long-term
development, as summarized by Chang (Chang,
2007), requires investment in physical and human
capacities, with a key role played by public pro-
vision. Additionally, their growth formula was not
only based on high investment rates but also on
the expansion of high-tech exports. The success
of countries like Finland, Sweden, and Singapore
in climbing the technological ladder and excelling
in the external sector further illustrates the impor-

tance of these factors (Blomstrom et al., 2002).

The case of Latin American countries has been di-
fferent in investment and the export performance re-

lative to East Asian countries (Feenstraetal., 2015).

Table 1. Investment Rates by Decade (%GDP)

port industries or internal-market industries.
Period Colombia Australia Finland
1950-1959 28.3% 33.5% 36.4%
1960-1969 24.7% 32.8% 38.8%
1970-1979 23.6% 29.2% 40.1%
1980-1989 22.1% 30.0% 36.0%
1990-1999 21.5% 26.2% 29.4%
2000-2009 19.9% 28.2% 27.1%
2010-2019 18.2% 25.1% 27.6%
Average 22.6% 29.3% 33.6%
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Source: Table realized with data from Feenstra et al.(Feenstra et al., 2015).

Sweden | China | Japan | R.Korea A Singapore
28.7% 17.7% | 19.0% 13.9% N.D
32.9% 16.9% | 31.3% 19.2% 38.7%
31.5% 18.4% | 39.6% 29.6% 54.0%
29.3% | 22.6% | 34.5% 34.1% 55.4%
28.1% | 27.4% | 34.1% 42.5% 54.1%
24.7% | 35.1% | 27.3% 35.7% 33.1%
28.1% | 44.9% | 24.1% 34.1% 33.5%
29.0% | 26.1% | 30.0% 29.9% 44.8%

Data for China is disposable from 1952.



External dependence of Colombia as a resource-rich economy, an analysis from 2000 to 2021

During the period of import- substitution indus-
trialization (ISI), one of the problems faced by
Latin American countries was the weakness of the
external sector, a matter acknowledged by ECLAC
(Bielschowsky, 2009) and Prebisch (1988)

who emphasized the need to stimulate exports.

In the case of Colombia, the low integration of
its output into international markets resulted in
significant balance-of-payments imbalances, and
the lack of foreign exchange hindered the conti-
nuity of the industrialization process. Poveda Ra-
mos (1997) emphasized the importance of export
diversification and the negative consequences of
overreliance on primary-goods specialization.
Based on historical arguments and machinery and
equipment data, Ortiz Quevedo & Vasquez Castro
(2007) highlight Colombia’s dependence on fo-
reign technology and the crucial role of manufac-
turing in economic development. Likewise, Ortiz
et al. (Ortiz et al., 2009) link Colombia’s high te-
chnological dependence to low economic growth,
as the country has lost manufacturing capacity and

relies on natural resources-based commodities.

The lack of foreign exchange has been a recurrent
problem in the Colombian economy (Garcia-Gar-
cia et al., 2020). Reforms were implemented from
the mid-1970s to promote exports as a strategy
for economic development (Riveros, 1984). In
the 1990s, market reforms were carried out to re-
move the anti-export bias and spur the external
sector of the economy, following the principle of
comparative advantage (Documento CONPES
2465, 1990; Documento CONPES 2494, 1994)
and reducing protectionism (GRECO, 2004).

Consequently, the country has speciali-
zed in land-based primary products that
have defined 1its most recent exports.
Palma (2019) addresses the international divi-
sion of labor, stating that resource-poor econo-
mies finance their deficits in raw materials by
exporting manufactured goods, while resour-
ce-rich economies finance their deficits in ma-
nufacturing by exporting land-based primary
products. On the other hand, Bradford de Long
& Summers, 1991, 1992) found a positive co-
rrelation between investment in machinery and
equipment and economic growth, advocating
for policies that allow the import of such manu-
factured capital goods in developing countries.
This raises the question: What happens when a
resource-rich economy cannot finance its import
demand due to a drop in world prices for raw ma-
terials? As argued by Thirlwall (2012, p. 308),
for many poor countries ‘‘foreign exchange is a
major constraint” on their growth performance,
and “with improved export performance and a
lower income elasticity of demand for imports
they would grow faster”. Underlying this argu-
ment is the need to finance imports with exports;
and, since the growth depends on domestic in-
come growth (GDP), an economy with an ex-
ternal imbalance must either allow its exchange
rate to depreciate or adjust income to reduce im-
ports—implying a slowdown or halt in growth.
Thirlwall (2012) builds upon Prebisch’s ideas
of progress through manufacturing as a path to
development, as opposed to specialization in pri-
mary products. According to Thirlwall (1979),

export demand is crucial in an open economy.
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The question then becomes why does demand
grow at different rates between countries? One
explanation may be the inability of economic
agents, particularly governments, to expand
demand. This explanation by itself, however,
is not very satisfactory. The more probable ex-
planation lies in constraints on demand. In an
open economy, the dominant constraint is the
balance of payments (Thirlwall, 1979, p. 329).

Although Colombia is classified as an upper-mi-
ddle-income country per the World Bank’s
classification (Fantom, 2016), it is a resour-
ce-rich economy with a significant reliance on

mining in its total exports, as discussed below.

This article aims to contribute stylized facts about
Colombia’s economy in the 21st-century and uses
them to argue for the country’s external dependen-
ce as a technology-dependent economy. The focus
is on the period from 2000-2021, during which
Colombia faced foreign exchange constraints due
to its investment demand for capital goods and the
decline in its international reserves following the
end of the resource boom. To do this, a quantita-
tive and descriptive methodological framework is
employed, drawing upon various data sources, na-
mely the National Administrative Department of
Statistics (DANE), the Banco de la Republica (Co-
lombia’s central bank), the Observatory of Econo-
mic Complexity, Penn World Table 10.0, ECLAC,
and BP Statistical Review of World Energy. This
period (2000-2021) was chosen not only because
of data availability but also because it encompas-
ses the resource boom, its subsequent downturn,

fluctuations in investment levels, and provides

* Medardo Alfonso Palomino-Arias

insights into Colombia’s dependency on primary
product activities—such as oil and coal— thereby
strengthening the case for industrial policy. The
structure of the article is as follows. This intro-
duction presents the theoretical framework of
the work. In section two, we identify the drivers
of the economy during 2000-2021 by compa-
ring the growth of each component of aggregate
demand with GDP growth rates. Section three
analyzes investment and imports by breaking
down imports by type. Section four focuses on
the external sector, examining the performance
of Colombia’s exports, foreign capital inflow, fo-
reign exchange, and international reserves. Fina-

lly, the article concludes.

2. The Colombia’s
Growth Drivers

Economic

The figures presented below illustrate the strong
growth performance of the Colombian economy,
as reflected in positive GDP growth rates from
2001 to 2021, with the exception of 2020 when
the Covid-19 pandemic struck. Real GDP grew
at an average annual rate of 3.6%, with two nota-
ble periods of above-average growth: 2003-2007
and 2010-2014.

Three notable features of the Colombian eco-
nomy can be highlighted. The first is that the in-
vestment and imports —unlike consumption, pu-
blic spending, and exports —grew faster than the
overall economy during the period analyzed, as

shown by their evolution relative to GDP.
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Table 2. Economic Growth of Colombia in National Currency

Year R;TSOGS]:)I;:: }i(;io;r:)lilszln GDP growth rates
2000 284761 N.D
2001 289539 1.7%
2002 296789 2.5%
2003 308418 3.9%
2004 324866 5.3%
2005 340156 4.7%
2006 362938 6.7%
2007 387983 6.9%
2008 401744 3.5%
2009 408379 1.7%
2010 424599 4.0%
2011 452578 6.6%
2012 470880 4.0%
2013 493831 4.9%
2014 515528 4.4%
2015 531262 3.1%
2016 542116 2.0%
2017 549485 1.4%
2018 563576 2.6%
2019 581536 3.2%
2020 540549 -7.0%
2021 597648 10.6%

Source: Own calculations with data from DANE (DANE, 2024)
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Figure 1. Real GDP performance and its components.
Source: Own calculations with data from DANE (2024).

The second remarkable feature is the volatility of investment: in 2006 it peaked, in 2009 it fell to negative
figures during the world financial crisis, then recovered, reaching a new peak in 2011, before slowing
and dropping to negative figures in 2016. Investment remained weak until 2020, when the COVID-19
pandemic struck and pulled down investment along with every component of the economy. In 2021, GDP
rebounded following the recession; however, investment was the demand component most affected by the
pandemic, as evidenced by a substantial decline of 23.3% in 2020 and a relatively weak recovery of 11.2%

compared with other demand components.
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Table 3. Growth of GDP and its Components

Year Gdp Consumption | Investment | Public Spending | Exports Imports
2000 N.D N.D N.D N.D N.D N.D
2001 1.7% 1.6% 9.7% 2.2% 2.8% 8.7%
2002 2.5% 2.0% 11.1% -0.6% -2.4% 0.3%
2003 3.9% 3.0% 11.5% 1.8% 7.4% 8.2%
2004 5.3% 3.9% 11.1% 6.4% 9.8% 10.3%
2005 4.7% 4.0% 13.2% 52% 5.7% 11.9%
2006 6.7% 6.4% 18.1% 5.5% 8.6% 20.0%
2007 6.9% 7.3% 14.4% 6.1% 6.9% 14.0%
2008 3.5% 3.5% 9.9% 3.2% 4.5% 10.5%
2009 1.7% 0.6% -1.3% 6.0% -2.8% -9.1%
2010 4.0% 5.0% 4.9% 5.6% 1.3% 10.8%
2011 6.6% 6.0% 19.0% 3.5% 11.8% 21.5%
2012 4.0% 4.4% 4.7% 6.4% 6.0% 9.1%
2013 4.9% 3.4% 6.8% 9.3% 52% 6.0%
2014 4.4% 4.3% 9.8% 4.8% -1.5% 7.9%
2015 3.1% 3.2% 1.8% 4.9% 1.2% 1.4%
2016 2.0% 1.5% -2.7% 2.3% -1.2% -7.3%
2017 1.4% 2.3% 1.9% 3.6% 2.6% 1.0%
2018 2.6% 4.0% 1.0% 7.4% 0.6% 5.8%
2019 3.2% 4.3% 2.2% 5.3% 3.1% 7.3%
2020 -7.0% -4.2% -23.3% -0.6% -22.7% -20.5%
2021 10.6% 14.1% 11.2% 12.1% 14.2% 27.5%

Source: Own calculations with data from DANE (Direccion de Sintesis y Cuentas Nacionales).

Lastly, the third notable feature is the pronounced disequilibrium in the external sector of the Colombian
economy, characterized by a disparity between the share and pace of exports relative to imports, resulting
in a significant external imbalance. Export performance has played a subordinate role in the Colombian
economy, with growth showing inconsistency and registering negative figures in five years during the
period analysed. Moreover, peak export growth rates have been considerably lower than those of imports.
For instance, in 2011 and 2021, exports reached a peak growth rates of 11.8% and 14.2%, respectively,
significantly lagging the corresponding import growth rates of 21.5% and 27.5%. This gap underscores
the challenges faced by Colombia in achieving a more balanced external trade relationship. Figure 2 pro-
vides a visual representation of this phenomenon, illustrating how investment has exerted an upward pull

on the economy, while net exports have had a counteracting downward effect.
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Figure 2. Investment, GDP and Net Exports Evolvement.
Source: Own calculations with data from DANE (2024).

To examine the GDP performance, it is neces-
sary to understand, on the one hand, why invest-
ment has been volatile and therefore unsustai-
nable, and on the other hand, why exports have
performed poorly while imports have grown at
a faster pace (see Table 3).

A. Investment and imports

A central point —emphasized by development
economists since Smith (2002) first wrote about
the employability of labour by capital —is that
productive capacity is a function of the amount
of capital, which enhances labour productivity.
Consequently, the same economic activity can
yield higher output (for empirical evidence, see
Kaldor (1957,1961)). Moreover, because labour
is employed through capital, the level of emplo-
yment is directly linked to capital accumulation
which stems from investment. Tracking invest-
ment is therefore crucial for analysing econo-
mic growth, as it determines the capital stock.

The neoclassical notion of capital can be broad-
ened beyond physical durable goods to include
the knowledge and skills acquired by workers
over time (Barro, 1996). However, for the sake of
simplicity and for the purpose of this article, the
term will be used to refer exclusively to physical

capital.

As shown in Figure 3, there is a striking re-
semblance between investment behaviour and
the evolution of capital-goods imports for ag-
riculture and manufacturing. On one hand, the
upward trend in investment aligns with the in-
creasing pattern of capital-goods imports. On
the other hand, investment tapers off when there
is a significant decline in such imports. This is
unsurprising given Colombia’s reliance on im-
ported capital goods — such as machinery and
equipment — a common feature of resource-rich
economies (Smith, 2007).
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Source: figure made with data from DANE (DANE, 2024)

It can be argued that given the Colombian economy’s reliance on capital-goods imports, it is essential to
maintain equilibrium in the external sector —measured by net exports —whenever investment accelera-
tes. To achieve this, exports must be vigorous enough to sustain high investment rates without compro-
mising external balance (Thirlwall, 2012).

When the economy liberalized in 1991-1992, both investment and imports increased significantly—by
47.7% and 39.4%, respectively—and the correlation between these two variables strengthened. Since
then, the share of imports and exports in GDP (economic openness) has risen steadily. These stylized
facts suggest that investment rates have become increasingly dependent on imports as international trade
gained relevance in Colombia’s economy.
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Figure 4. Investment- imports rolling correlation of 10 years and Economic openness. Source: figure
made by the author with data from the WPT 10.0. Rolling correlation of 10 years is measured in the left

axis while the economic openness is measured in the right axis.
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The scatterplot presented in Figure 5 is based on data from 2001 to 2021, comprising 21 data points. It
illustrates Colombia’s dependence on foreign capital goods, with higher investment rates corresponding
to increased imports. Although a larger sample size would be required to draw definitive conclusions,
the positive correlation between the variables and the R? value of 0.44 are noteworthy findings —
particularly given that variations in capital-goods imports are explained by a single variable: investment.
50,0%

40,0% <o

30,0%
20,0%

R? = 0,4454

10,0% <
2 o 2
-30% -25%¢  -20% -15% -5%10,0% 0% 5% 10%> 15% 20% 25%

Capital goods imports
growth rates

-20&90
-30,0%
-40,0%
Investment growth rates

Figure 5. Correlation between Investment and Capital Goods Imports, 2001-2021. Source: own
calculations with investment and capital goods imports data from DANE (2024). It is noteworthy to
mention that DANE’s data of capital goods imports is made up of both agriculture and manufacturing
capital goods.

When examining the behaviour of imports by type of capital goods, it is evident that imports od capital

goods for the manufacturing sector exhibit a stronger correlation with investment than those for agriculture
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Imports of agricultural capital goods showed no
correlation with investment between 2001 and
2021. This finding suggests that Colombia’s ma-
nufacturing sector relied heavily on foreign capital
goods, while the agricultural sector depend more
on domestically produced capital goods. In some
cases, farmers may have been able to substitute
imported technology with local alternatives —for
example, opting for organic rather than synthetic
fertilizers. However, it is important to note that
this article does not aim to extensively examine

the agricultural sector in detail.

The pattern observed for imports of raw materials
and intermediate goods follows a trend similar
to that capital goods. The manufacturing sector
exhibits greater dependence on foreign produc-
tion compared than agriculture. In contrast to
the capital-goods case, however, the agricultural
sector shows a higher correlation. This suggests
that Colombia’s agricultural sector relied more on
foreign-sourced raw materials and intermediate

goods than on foreign capital goods.
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The correlations discussed above highlight the
relationship between investment and imports ac-
cording to their respective types. Manufacturing
demonstrates greater reliance on capital-goods im-
ports than imports of raw materials and intermedi-
ate goods, as reflected in the R? values from each
regression. This interpretation aligns with Pre-
bisch’s (1988) broader notion of the dependence

of peripheral economies on industrial centers.

The following table presents the elasticity of
imports with respect to GDP and investment.
Overall, the evidence shows that imports are re-
sponsive to changes in GDP, meaning that the
expansion of Colombia’s economy has led to in-
creased imports. By contrast, the elasticity of im-
ports with respect to investment displays greater
variability, shifting between elastic and inelas-
tic over time. Notably, between 2002 and 2015,
the investment elasticity of imports followed an
inverted U-shaped pattern, peaking at 7.12 in
2009. These years of elastic imports align with

the resource boom period, as illustrated below.
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Figure 7. Correlation between investment and raw materials and intermediate goods imports by sector.
Source: own calculations with data from DANE (2024).
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Table 4. Elasticity of imports to GDP and investment

Years Elasticity of imports with | Elasticity of IMPORTS WITH
respect to GDP respect to investment
2000 n.d n.d
2001 5.21 0.90
2002 0.13 0.03
2003 2.09 0.71
2004 1.93 0.92
2005 2.53 0.90
2006 2.98 1.11
2007 2.04 0.97
2008 2.95 1.06
2009 5.54 7.12
2010 2.73 2.23
2011 3.26 1.13
2012 2.24 1.91
2013 1.23 0.88
2014 1.79 0.80
2015 0.46 0.77
2016 3.59 2.76
2017 0.75 0.55
2018 2.26 5.60
2019 2.30 3.28
2020 291 0.88
2021 2.61 2.46
Average 1.58 1.76

Source: own calculations with data from DANE (2024)

Next, we analyze Colombia’s integration into the world economy and the behavior of the exchange rate.
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3. Colombia’s external sector 2000-
2016

A. Resource-intensive exports and foreign direct

investment

In 1992 Colombia implemented a set of reforms
to its economic model, adopting a new approach
based on the theory of comparative advantage
(Document CONPES 2465, 1990). These reforms
aimed to expand the role of market forces by
dismantling measures such as Decree-Law 444
of 1967 (Decreto 444, 1967), which had focused
on export promotion and diversification. As a
result, the market began to play a more prominent

role in allocating resources across industries.

It is important to note that these changes occurred
within the broader context of global neoliberal
policies, which, as described by Palma (2019),
led to a prolonged process of deindustrialization.

An examination of Colombia’s exports reveals
that the mining sector experienced significant
growth in its share between 2004 and 2014,
reaching nearly 60% of total exports — a period
that corresponds to the resource boom, discussed
later. Table 5 presents the shares of the three major
sectors — agriculture, mining, and manufacturing
— in total exports. From 2010 to 2018,
Colombia’s export structure was predominantly
specialized in mining activities, reflecting a strong

orientation toward resource-intensive industries.

Table 5. Exports by Sector as a percentage of total exports

Year Agriculture
2000 16.9%
2001 15.3%
2002 16.3%
2003 15.2%
2004 14.0%
2005 8.5%
2006 7.6%
2007 7.0%
2008 5.6%
2009 6.3%
2010 5.4%
2011 4.0%
2012 4.3%
2013 4.4%
2014 4.6%
2015 6.6%
2016 8.1%
2017 7.0%
2018 6.5%
2019 7.4%
2020 9.7%
2021 8.5%

Mining Manufacturing
37.2% 44.7%
30.7% 52.5%
29.8% 52.5%
29.6% 53.6%
28.6% 55.7%
30.8% 59.0%
30.3% 60.6%
29.9% 62.0%
37.4% 56.1%
42.0% 50.8%
48.2% 45.7%
55.7% 39.7%
56.9% 38.4%
58.4% 36.8%
59.4% 35.5%
48.8% 44.1%
41.6% 50.0%
47.6% 45.1%
48.9% 44.3%
45.5% 46.9%
34.8% 55.3%
38.2% 53.1%

Source: Own calculations using data from DANE (DANE, 2024).
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When examining the resource sector, it becomes clear that oil and coal are the dominant subsectors,

together accounting for an average of 42% of total exports between 2000 and 2020. The peak occurred

in 2014, when oil and coal reached a remarkable 60% share of total exports. Thereafter, their share

gradually decline, eventually falling to 36% (Figure 8). This raises two critical questions: Why were

these two export activities unable to sustain their growth and instead experienced a slowdown?

And Does the observed behavior of oil and coal exports reflect an endogenous or exogenous trend?
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Figure 8. Exports of land-based primary goods. Source: Data from the Observatory of Economic
Complexity.

By tracking the interplay between international
prices and the exports of oil and coal, Figure
9 highlights the

dependence

resource sector’s strong
trends. The

data reveal a resource-price boom swiftly

on global price
followed by a decline in international prices
for Colombia’s primary exports activities —
oil and coal. (Calculations are based on annual
average, considering the mean of both price
indexes from the year the decline began through
2016). Oil prices were measured using the Brent
and West Texas indexes, while coal prices were
based on the Northwest Europe and US Central
Appalachian indexes. To smooth representation
of the data, a five-year moving average was

applied to the international price series.

Figure 9 clearly captures the oil boom, which
began in 2000 and peaked in 2014. In contrast,
Figure 10 shows the coal boom starting in
2000 and ending in 2012. These findings
underscore the resource sector’s vulnerability
to international price dynamics, as both oil
and coal experienced boom periods that
subsequently waned due to global market

fluctuations.

When the same exercise is applied to the
coal industry and its international prices,
the relationship becomes evident. Figure
11 demonstrates that the proportion of coal
in exports aligns with the fluctuation of

international prices.
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Exports

120,00
100,00
80,00
60,00
40,00

International prices

20,00

0,00

. Brent West Texas

Mining eseses Total Exports

80000 120,00
100,00
80,00
60,00
40,00
20,00
0,00

US Central Appalachian s Northwest Euro

Mining eseeee Total Exports

International prices

pe

Figure 9. Total and mining exports and International Prices of Oil. Source: Source: own calculations

using data from DANE for total and mining exports. International prices of oil and coal are shown using

a five-year moving average of the data available in BP Statistical Review of World Energy.

On the other hand, foreign direct investment (FDI) has been a significant source of foreign currency.

During the resource boom, there was a substantial increase in foreign capital, primarily directed towards

the resource and service sectors. However, once the upswing ended, average FDI levels declined. Notably,

mining and services emerged as the two most dynamic sectors, experiencing growth between 2000 and

2004, peaking from 2010 to 2014, and subsequently witnessing a significant decline (Figure 10).

Of particular interest is the sharp downturn in the manufacturing sector between 2020 and 2022, a decline

largely attributable to lockdown policies in response implemented to the COVID-19 pandemic.
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Figure 10. Flows of Foreign Direct Investment 2000-2021. Source: Banco de la Republica, Department

of Economic Studies — Balance of payments.
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Similar to exports, foreign direct investment (FDI) also appears to have been influenced by international
commodity prices. As shown in Figure 11, FDI closely followed the trend of oil and coal prices. However,
when prices began to decline gradually yet substantially, investment in the mining sector fell sharply,
followed by subsequent drop in FDI directed to the services sector. This pattern suggests that falling
international commodity prices discouraged foreign capital investment in mining.
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Figure 11. Oil FDI in USD Million, International Prices of Oil and Coal in Dollars per Unit. Source: BP
Statistical Review of World Energy.

The inflow of foreign exchange slowed as both export performance weakened and FDI declined.
Consequently, imports could no longer continue expanding, and an adjustment had to take place by
diminishing its pace. In other words, as the inflow of foreign exchange decrease, imports of capital
goods and investment must slow down —an outcome predicted by Thirlwall’s (2012) model of the foreign
exchange constraint. Figure 12 illustrates the piling up of international reserves during the resource-boom,

and the slowdown of its growth rates once such as the commodity boom came to an end in 2014.
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Figure 12. International Reserves and commodity-international prices. Source: own calculations with
data from World Bank and BP Statistical Review of World Energy. Five-year moving average was

estimated for all data.
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Figure 13 displays the interaction between the growth of international reserves and the value of the
Colombian peso (COP) against the US dollar (USD). Between 2000 and 2014 — a period that encompasses
the resource boom — international reserves accumulated, and the COP appreciated against the USD.
However, once coal and oil prices declined, the growth of reserves slowed significantly, and the COP
depreciated by 63%, reaching 3,054 pesos per dollar, an exchange rate previously unprecedented in the
country’s history. It appears that after the resource boom came to an end, no other sector of the economy
was able to generate the same level of international reserves as the resource-based industries (oil and coal).
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Figure 13. International Reserves and Exchange rate. Source: Own calculations using data from Banco

de la Republica for exchange rates and World Bank for international reserves.

The economy measured by the Real GDP evidently was affected by the commodities prices and its growth
rates fluctuated accordingly with the fluctuation of international prices of both oil and coal.
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Figure 14. Real GDP Growth, Oil and Coal International Prices. Source: own calculations with data
form DANE for GDP. Data of Oil and Coal international prices are from BP Statistical Review of
World Energy (2023). The data for 2020 onward were not included to avoid the effect provoked by the
Covid-19 pandemic on the time series.
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Looking at the trends, when international prices
were rising economic growth rates also increased.
However, once prices peaked and then declined,
the economy slowed down; the dependency of
the whole economy on resource-booms is patent.
The external sector strongly depends on oil and
coal production, such industries that are highly

affected by international prices.

Table 6 presents available data on Gross Fixed
Capital Formation by component. Although the
series extends only to 2016, it nonetheless allows
for an analysis of the resource-boom period. It is
noticeable that when oil and coal prices soared, the
investment grew faster in both items 1) transport
equipment! and 2) machinery and equipment,
which makes sense keeping in mind that the
growing products turned out must be transported
(e.g. oil barrels and coal tons) and the investment
in physical capital (machinery and equipment)
could be carried out while the economic activity

was on the rise.

Nevertheless, during the post-boom downswing,
investment in those items fell significantly,
declining by -1.5% in machinery and equipment,
and -7.2% in transport equipment. The investment
was redirected toward nontradable internal
activities, namely civil works and building
construction. It may be a case of Dutch disease
effect, as analyzed by Brahmbhatt, et al. (2010).

Overall, however, the investment decreased.

! According to the data analysed, the sub item with
the biggest share in the item of Transport Equip-
ment is the Automotive vehicle for Freight Trans-
port, followed by Trucks, Containers and Cranes.

* Medardo Alfonso Palomino-Arias

Table 6. GFCF share by sector and International
Prices of Commodities changes
2001-

Period 2013 2014-2016
Agriculture and 3.8% 299
Forestry

Mac.hlnery and 13.7% 1.5%
Equipment

Transport Equipment 16.5% -71.2%
Building Construction 8.7% 5.6%
Civil Works 9.0% 6.3%
Services 5.3% 3.4%
Total 10.4% 2.0%
Brent 15% -24%
US Central Appalachian 17% 9%
Coal spot

Source: DANE (DANE, 2024)

Up to this point, it is evident that Colombia, as a
small open economy heavily reliant on exporting
resource commodities under a free-market policy
orientation, appears to be compelled to deepen its
focus on resource-driven trade practices. In this
context, currency devaluation is often considered
a viable strategy to strengthen the external eco-
nomic sector, as discussed in Guerron’s (2013)
work. In the following section, we will delve dee-

per into this subject.
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B. Exchange rate CONSTRAINT and manufacturing sector

The following scatterplot shows the correlation between imports of capital goods and the depreciation of

the Colombian peso against the US dollar, measured by the percentage change in the percentage change

in the COP/USD exchange rate. The regression line indicates a negative relationship between these two

variables, with a R? value = 0.4416. In other words, that is to say, when the Colombian currency ramped up

in value, total imports rose, and vice versa, when the Colombian peso depreciated, total imports dropped.
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Figure 15. Relationship between total Imports and depreciation of domestic currency 2000-2021. Sour-
ce: own calculations with data from DANE (DANE, 2024).

The negative relationship is higher between imports of capital goods and the depreciation of the domestic

currency (R?=0.4796). It is an indication of foreign exchange constraint that comes about with the weak-

ness of domestic currency, which negatively affects investment through the increase in the price of capital

goods —a case of exchange rate pass-through. The relationship is even higher if we observe how capital

goods imports for manufacturing and exchange rate correlate (R? = 0.4812). If we plot the correlation of

exchange rate with capital goods imports for agriculture, R*2 is not significant (R> = 0.0861), showing a

weak relationship between the two variables.
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Figure 16. Relationship between imports of capital goods for manufacturing and exchange rate. Source:
own calculations with data from DANE (2024).
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We can assert that Colombia’s manufacturing sector depends on capital-goods imports and is arguably
negatively affected by exchange rate increases (the depreciation of the Colombian peso against the
US dollar), which make industrial inputs more expensive. From 2012 to 2021, the exchange rate rose,
weakening the value of the domestic currency and driving up the prices of imported inputs demanded by
producers. The Producer Price Index (PPI) for imports followed a similar pattern, displaying a U-shaped
trajectory alongside the exchange rate. Furthermore, the outbreak of the COVID-19 pandemic between
2020 and 2021 contributed to the rise in import prices.
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Figure 17. Producer price index of imports and exchange rate. Source: DANE (2024). Left axis
measures the exchange rate and right axis measures Imports PPI.

Technological dependence remains a key concern
for Colombia’s economic growth (Ortiz Quevedo
& Vasquez Castro, 2007). The capacity to
import has long been recognized as a structural
hurdle in Latin American economies, while
manufacturing is viewed as a crucial vehicle for
economic development (Prebisch, 1988). From
the perspective of Latin American structuralism,
balance of payments constitutes a key factor to
be solved in order to hold high rates of economic
growth (Ocampo, 2014).

What we have seen throughout the stylized facts
stood out here endorses the concern on external
constraints in the economic development of
Colombia and provides insights for further

discussions regarding the constraints set up by the

Universidad Libre - Revista Criterio Libre Vol. 23 N.° 42 - Enero - Junio 2025 elSSN 2323-0886

the amount of foreign exchange in the case of
Colombia. These facts also are important for
considerations related to the use of international
reserves to boost economic development —for
instance Gonzales (2016) argues for the potential
use of foreign exchange to finance public spending

and the optimal level of reserves.

4. Concluding remarks

This analysis shows that, although the Colombian
economy did not stagnate between 2000 and 2021
—excluding a strong downturn in 2020 caused by
the COVID-19 pandemic —the economic growth
rates relied strongly on international prices of
resource-based activities, namely oil and coal,

which implied that it rose over 4.0% in the
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resources-boom but declined in the post-boom
downswing, making clear that such an economic
growth could not be tenable over time; the case
of Colombia illustrates the difficulties faced by a
country whose exports are specialized in primary

goods.

The stylized facts indicates that the Colombian
economy was driven mostly by investment which
pulled up GDP growth rates, whereas the net
exports pulled it down; thus, both variables played
an opposing role. High investment rates stemmed
from the resource-boom and brought about
imports hikes unmet by exports, which ultimately
translated into an imbalance of the external sector.
Eventually, the investment momentum was halted
by the depreciation of the Colombian currency,

slashing the capacity to import.

Several key features characterize Colombia’s

economic performance during 2000-2021:

1. Investment hikes pulled up imports of capital

goods.

2. Resource-intensive exports relied highly on
international prices, and once the resource-
boom came to an end, the international reserves
decreased, and the exchange rate ramped up as a

mechanism to stop imports.

3. In line with Thirlwall’s (2012) model, we may
assert that the lack of foreign exchange constituted
a constraint for Colombia’s economic growth,
and specially, for manufacturing, as such a sector

correlates with imports of capital goods.

Prebisch’s (1988) insights on centre-periphery
relationship and manufacturing as a key sector
to develop (Poveda Ramos, 1997) are still valid
in the case of Colombia, given its technological
dependence (Ortiz Quevedo & Vasquez Castro,
2007) reflected in its reliance on imports of capital

goods and its dependency on primary goods.

Colombia’s economic growth of 2000-2021 —
boosted by oil and coal —illustrates that although
markets can deliver short-run economic growth
based on comparative advantages, it is not enough
to lead the economy toward the path of sustained
long-term economic growth as the experience of

the East Asian economies (Palma, 2019).
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