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RESUMO: O crescimento econômico nem sempre está relacionado ao bem-estar social. 
Portanto, este artigo toma o caso da economia colombiana, que tem forte dependência 
da exploração de commodities, para identificar os impactos de diferentes commodities 
como petróleo, café, carvão e níquel sobre as variáveis econômicas. Os resultados mostram 
que o aumento dos preços das commodities gera impactos significativos sobre a atividade 
econômica em variáveis como PIB e investimento. Além disso, não há impactos significativos 
sobre as variáveis que proporcionam bem-estar aos indivíduos como o consumo total ou a 
taxa de desemprego.
PALAVRAS-CHAVE: Preços de matérias-primas; atividade econômica; comércio internacio-
nal; análise de séries temporais; modelos FAVAR; Colômbia.

ABSTRACT: Economic growth is not always related to social welfare. Therefore, this paper 
takes the case of the Colombian economy that has a strong dependence on commodity 
exploitation to identify the impacts of different commodities such as oil, coffee, coal, and 
nickel over economic variables. The results show that the increase in prices of commodities 
generates significant impacts on economic activity in variables such as GDP and investment. 
Also, there are no significant impacts on variables that provide welfare to individuals as 
total consumption or the unemployment rate.
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INTRODUCTION 

The boom in raw materials, which was presented in the 2000s due to the indus-
trial growth of China and India, caused an increase of commodity prices close to 
75%, but a demand reduction in 2008 produced a commodity price decrease upper 
to 80% (International Monetary Fund, 2008). Therefore, countries like Colombia, 
with a high dependence on commodity exploitation for exporting, were affected. 
For example, Fernández, González, and Rodríguez (2015) found for Brazil, Chile, 
Colombia, and Peru that real income presented an average increase of 42% and 
the impact had an effect on economic growth, transmitted through the interest rate. 
However, Vargas (2015) observed negative effects on the Colombian economy such 
as a reduction in national income, an increased current account deficit of the bal-
ance of payments, and a depreciation of the national currency.

Therefore, countries that base their exports on commodities are more susceptible 
to shocks generated by the price volatility of these products. The average proportion 
of raw materials exported by developing countries is higher than those exported by 
industrialized countries (Fernández, González, and Rodríguez, 2015). For Colombia, 
80% of its exports were commodities, where oil (40%), coal (13%), coffee (7%), 
and nickel (1%) constituted more than half of national exports (Consejo Privado 
de Competitividad, 2014). Accordingly, it is relevant to study the effects generated 
by the prices of products exported from Colombia on economic activity and to 
determine which are the variables that directly receive this impact.

The aim of this research is to identify the effects caused by variations in the prices 
of oil, coal, coffee, and nickel on Colombian economic variables. Ad hoc, it requires 
the use of time series models that allow establishing the duration and persistence of 
exogenous shocks caused by prices on different economic sectors. The methodol-
ogy applied is a vector autoregressive model (VAR) proposed by Sims (1980), with 
a dataset that has macroeconomic series comprised in the period 2001-2016 and 
which summarizes the Colombian economic activity. The most outstanding results 
indicate significant effects on variables such as economic activity, investment, the trade 
balance, the real exchange rate, the external debt, and the terms of trade. However, 
there are no significant impacts on variables that provide welfare to individuals as 
total consumption or the unemployment rate.

The paper is divided into the following sections: second section reviews the 
literary references; third section, describes the evolution of commodities prices ex-
ported in Colombia; fourth section presents the applied methodology; fifth section, 
describes the dataset, and sixth section shows the results. Finally, seventh section 
exposes the conclusions.
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LITERARY REVIEW

Different studies have shown the commodity price variation effects over economic 
aggregates through the terms of trade (TOT) channel or oil price shocks. Mendoza 
(1995) found that the variations of TOT explain about 37% and 33% of the fluc-
tuations of the GDP in developing countries and developed countries, respectively. 
However, the evidence change according to the country’s economic characteristics. 
Spatafora and Warner (1999) determined for 18 oil-exporting countries that TOT 
variation’s impacts on GDP, consumption, and investment were approximately 30%. 
While, for emerging countries, Fernández, González, and Rodríguez (2015) observed 
significant effects on economic cycles, GDP, investment, consumption, and real 
exchange rate (RER). Also, Schmitt-Grohé and Uribe (2015) and Broda (2004) 
identified a variation of around 10% on production, consumption, and investment. 

On the other hand, Latin American commodity exports were upper than 60% 
in 2014. Hence, these economies are more suceptible to receive commodity price 
shocks. For different South American countries such as Brazil, Mexico, Chile, Co-
lombia, Ecuador, Argentina, and Peru, the TOT fluctuation generated effects on 
production, GDP growth, and government consumption (Ben-Zeev, Pappa, and 
Vicondoa, 2016; Ahmed, 2003; Izquierdo, Romero, and Talvi; 2008; Medina, 2010). 
Besides, Castillo and Salas (2010) for Peru and Peña (2008; 2015) for Venezuela 
found that variables such as GDP, employment rate, consumption, and investment, 
were impacted by commodity price variations.

In the Colombian economy, the response of commodity price and oil price varia-
tions generated effects on production, investment, the real exchange rate, and inflation. 
Oviedo-Gómez and Sierra (2019) and Oviedo-Gómez and Candelo (2020), based 
on a FAVAR model, observed that TOT and energy commodity variations generated 
effects on economic activity, the balance of trade, and RER. Further, the authors 
determined that the investment had a variation of around 8%. Hernández (2013) 
found that TOT fluctuations generated impacts on GDP by approximately 27% 
and 33%. On the other hand, Poncela, Senra, and Sierra (2017) observed a positive 
relationship among RER, manufacturing production, and commodity prices. This 
research empirically tests the hypothesis of Corden (1984), who explains the causes 
of the dollar devaluation in Colombia by the increase in the raw material prices. 
In addition to TOT shocks, the oil price shocks generate significant effects on the 
Colombian economy. Gómez (2015) and González and Hernández (2016) observed 
positive responses of GDP, TOT, the balance of trade, foreign investment, and CPI, 
and negative responses of RER and external debt by a positive shock of oil prices. 
While Uribe and Ulloa (2011) found a negative and significant effect on national 
unemployment. For the department of Valle del Cauca, which is characterized by a 
high level of industrialization and a small dependence on the mining-energy sector, 
Candelo (2018) determined that an increase in oil prices generates a slowdown in 
regional GDP, that deteriorates consumption due to the high foreign income.

Despite the evidence found in empirical studies, this research seeks to identify 
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if the commodity price shocks generate social welfare through variables such as 
consumption and employment.

THE COLOMBIAN ECONOMY AND COMMODITY DYNAMICS

Sinnott, Nash, and De la Torre (2010) observed the effects of commodity price 
fluctuations were captured in economies with high mining-energy commodities 
exploitation. Figure 1 shows the production of raw materials (bar with weft) and 
other goods (bar with filling) exported per year as a proportion of total national 
exports from 1980. It observes that the proportion of the raw materials exported 
during the last three decades is higher, even though the Colombian production of 
non-traditional goods predominated until the 2000s when raw materials returned 
to increase their weight within the most exported products.

Figure 1: Production of commodities and other goods exported  
as a total proportion of exports in Colombia for 1980-2016 
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Source: Banco de la República (2020).

On the other hand, Figure 2 describes the monthly prices of oil1, coffee2, coal3, 
and nickel4 in Colombia for the timespan 1980-2016. Firstly, from 1970 to 2000 
the coffee was the most important product for exporting in Colombia, it represented 
around 50% of total exports (Cano, Vallejo, Caicedo, Amador, and Tique, 2012). 

1 Oil prices are taken from: simple average of three spot prices; Dated Brent, WTI and Dubai Fateth.

2 Coffee prices are taken from: soft Arabic coffees, cash prices from the International Coffee Organization, 
New York. US$ cents per pound Oil prices are taken from: simple average of three spot prices; Dated 
Brent, WTI and Dubai Fateth.

3 Coal prices are taken from: Australian term coal, 12,000 btu / lb, less than 1% sulfur, 14% ash, FOB 
Newcastle / Port Kembla, US$ per metric ton. Coffee prices are taken from: coffees soft arabica, cash 
prices from the International Coffee Organization, New York. US $ cents per pound. Oil prices are taken 
from: simple average of three spot prices; Dated Brent, WTI and Dubai Fateth.

4 Nickel prices are taken from: nickel, merger grade, LME spot price, European CIF ports, US$ per 
metric ton.
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However, from 2000 the oil increased its weight in total exports and has been the 
most important mining-energy good for Colombia. 

The prices of the other exported raw materials, coal and nickel, show similar 
dynamics to oil prices, i.e., the trend of coal and nickel prices increased since 2000, 
due to the high demand for commodities in Asian countries. However, after 2008 
these prices have dropped significantly. According to Oviedo-Gómez and Candelo 
(2020), the correlation between commodity prices and economic variables in Co-
lombia shows a positive and high relation among oil, coal, and nickel prices and 
GDP, investment, and the trade balance. However, they observed a negative and 
high relation among these prices and RER and inflation.

Therefore, Oviedo-Gómez and Sierra (2019), Oviedo-Gómez and Candelo, and 
Hernández (2013) observed significant response of GDP, investment, the balance 
of trade, and RER in Colombia, but is important to determine if a positive shock 
of commodity prices produces social welfare, besides generating economic growth.

Figure 2: Oil, coffee, coal, and nickel price dynamics for the period 1980-2016

Source: IMF.

METHODOLOGY

The empirical methodology applied to identify the effects of the four commodity 
price shocks with a higher weight in national exports is described below. The VAR 
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methodology proposed by Sims allows analyzing the temporal persistence of inno-
vations by estimating Impulse-Response Functions (IRF) and solve the endogeneity 
problem. The model can be written through a reduced equation system and matrix 
form to observe how the shocks affect the variables.

VAR model

We start from equation (1) and (2) to exemplify a fi rst order VAR, where ut and 
zt are I(0) variables and where the errors εut and εzt are shocks represented by a 
white noise process with zero mean and variances !!!"! and !!!"!  constants. The model 
is written as the following system of equations:

!! = !!! + !!" ! ! + !!!!!!! + !!"!!!! + !!!  (1)

!! = !!" + !!!!! + !!"!!!! + !!!!!!! + !!!    (2)

The result is a model of simultaneous equations with the particularity of its vari-
ables being endogenous. In matrix form, the VAR model can be written in this way:

1 !!"
!!! 1

!!
!! = !!!

!!" + !!! !!"
!!" !!!

!!!!
!!!! + !!!!!!  (3)

!!!= !!+ !!!!!! +!!     (4)

!!= !!+ !!!!!! + !!  [5]     (5)

Where the vector yt, of M × 1 dimensions, is constituted by economic variables: 
oil prices (or coffee prices, among others), product, investment, balance of trade, 
exchange rate, consumption, and infl ation, for a t = 1,2 ...T periods. 

DATA

The database used for this research was a balanced panel of quarterly data for 
the timespan 2001-2016. The variables were GDP, investment, the balance of trade, 
RER, infl ation, total consumption, the unemployment rate, TOT index, and external 
debt. Besides, oil, coal, nickel, and coffee prices. Table 1 summarizes the variables 
and their sources: Banco de la República (BR), the National Administrative Depart-
ment of Statistics (DANE), the Ministry of Finance and Public Credit (MH), and 
the International Monetary Fund (IMF).
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Table 1: Description of variables

Variable Source

GDP DANE

Investment DANE

The balance of trade BR

Real exchange rate (RER) BR

Inflation BR

Total consumption DANE

The unemployment rate BR

Terms of trade index (TOTi) BR

External debt (Millions of pesos) MH

Oil prices IMF

Coal prices IMF

Coffee prices IMF

Nickel prices IMF

Source: Authors’ own elaboration.

Besides, the series were reviewed one by one to eliminate outliers, because these 
can be considered as errors (Stock and Watson, 1998). The atypical data were omitted, 
through the program TRAMO (Time-series Regression with ARIMA noise, Missing 
values, and Outliers), developed by Gómez and Maravall (2001) that estimates a 
univariate ARMA model to fi nd the outliers. On the other hand, the unit root test 
with intercept and trend was applied using the tests suggested by Dickey and Fuller 
(1979) and Phillips and Perron (1988). Finally, the variables, after being converted 
to stationary, are standardized with mean equal to zero and variance equal to one, 
following Stock and Watson (2011). In summary, the variables were transformed 
by the fi rst difference of the logarithm.

EMPIRICAL RESULTS5

The results of the VAR model estimation described by equation (5) and proposed 
by Sims (1980) are presented below. This section is divided into the Impulse-response 
Functions (IRF) and variance decomposition estimation.

Impulse-Response Function (IRF) 

For equation (5), the vector yt contains the following variables: oil prices [OPt] 
or coffee prices [CoPt] ], or coal prices [CPt] ], or nickel prices [NPt] ]), GDP [GPDt], 

5 The software used to FAVAR model estimation was EVIEWS 9.
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investment [It], RER [RERt] ], the balance of trade [BCt] ], infl ation [NPt], TOTi 
[TOTt] ], and the unemployment rate [URt] ]. The second estimated model replaces 
the GDP by total consumption [Ct], given that the economic activity is explained 
by consumption. Besides, the unemployment rate is replaced by external debt [EDt]. 
The models estimated and described below had a time length of two lags and the 
generalized and accumulated IRF are estimated for a confi dence interval of 95% 
and a period of 15 quarters6. Therefore, equation (5) can be written as:

!!= !!+ !!!!!! + !!
!!! = [!"!, !"#!, !! , !"!!, !"!, !"! , !"!! , !"!]

Impact of oil prices

The variable response of a positive shock of oil prices is shown in Figure 3 and 
Figure 4. It observes a positive and signifi cant effect on GDP, with a duration of 
approximately one quarter, and on investment with a duration of two quarters 
in different periods. On the other hand, and due to the high dependence of the 
national economy on oil, it is found that the shock causes a positive and signifi cant 
impact on national aggregate demand, which consequently generates a positive 
and signifi cant impact on the trade balance for eight periods. Besides, Oviedo-
Gómez and Sierra (2019), Oviedo-Gómez and Candelo (2020), and Hernández 
(2013) identifi ed that the positive variation on investment is given indirectly 
through the fl uctuations of the balance of trade, which causes income increases 
and then on investment.

Also, it is observed a negative and signifi cant effect on the RER, with an ap-
proximate duration of three quarters. The high entrance of dollars to the Colombian 
economy generates a dollar devaluation and a peso appreciation by positive oil price 
shock. Besides, the TOT responds positively and signifi cative to oil price fl uctua-
tion. On the other hand, given the relationship between the trade balance and the 
external debt, due to the increase in exports, the trade balance is less defi cit, which 
reduces international indebtedness (see Figure 4). Finally, it is observed no signifi -
cant impact on the unemployment rate and total consumption. Parra (2008) and 
Oviedo-Gómez and Sierra (2019) found that increases in oil prices do not generate 
an infl ationary process, i.e., the infl ation does not depend on external shocks and 
it does not modify the consumption dynamics.

6 Appendix A shows the residuals tests for each model estimated.
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Figure 3: Impulse-Response of GDP, investment, RER, the trade balance,  
TOTi, and the unemployment rate to oil price shock

Source: Authors’ own elaboration.

Figure 4: Impulse-Response of total consumption and external debt to oil price shock

Source: Authors’ own elaboration.

Impacts of coffee prices

Figure 5 and Figure 6 describe the results of coffee price shock over the variables. 
A positive shock generates a positive and no significant response to economic activity, 
investment, and inflation. On the other hand, an increase in coffee prices produces 
a positive and significant impact on the trade balance and the terms of trade for 
five and four periods, respectively. The reason for these positive responses is the 
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increment in the national production of exported goods (Oviedo-Gómez and Sierra, 
2019). Likewise, it observes a dollar devaluation due to the high income of the 
North American currencies after the increase in coffee exports, where the effect is 
significant on the RER for the first four periods after the impact (Sierra and Man-
rique, 2014; Peláez and Sierra, 2016). Further, it observes that the increase in the 
trade balance generates a negative and significant impact on external debt. Finally, 
the variations in total consumption and the unemployment rate are not significant.

Figure 5: Impulse-Response of GDP, investment, RER, the trade balance, 
 TOTi, and the unemployment rate to coffee price shock

Source: Authors’ own elaboration.

Figure 6: Impulse-Response of total consumption  
and external debt to coffee price shock

Source: Authors’ own elaboration.
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Impact of coal prices

On the other hand, the coal price innovation effects, which can be observed in 
Figure 7 and Figure 8, show a significant impact on the trade balance, TOT, RER, 
and the external debt. However, GDP, investment, the unemployment rate, infla-
tion, and total consumption do not show a significant response after the shock. In 
summary, an increase in coal prices increases exports, the trade balance, and TOT, 
thus the inflow of foreign currency increases, and foreign debt decreases. On the 
contrary, there is no evidence of a significant impact on investment and the employ-
ment rate since the exploitation of coal does not require high levels of investment 
or labor (Oviedo-Gómez and Candelo, 2020).

Figure 7: Impulse-response of GDP, investment, RER, the trade balance,  
TOTi, and the unemployment rate to coal price shock

Source: Authors’ own elaboration.
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Figure 8: Impulse-Response of total consumption and external debt to coal price shock

Source: Authors’ own elaboration.

Impact of nickel prices

The effects of nickel prices are described in Figure 9 and Figure 10. A positive 
impulse of nickel prices like coffee and coal does not generate significant impacts 
on GDP. On the other hand, there are positive and significant effects on the trade 
balance, and it observes an international debt decrease caused by exports increase. 
Besides, the peso appreciation produces a negative response to RER. Likewise, it 
identified in TOT and the trade balance increase by the direct correlation between the 
price of nickel in this index (Oviedo-Gómez and Sierra, 2019). However, investment, 
total consumption, and the unemployment rate do not present significant changes.

Figure 9: Impulse-Response of GDP, investment, RER, the trade balance,  
TOTi, and the unemployment rate to nickel price shock.

Source: Authors’ own elaboration.
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Figure 10: Impulse-Response of total consumption  
and external debt to nickel price shock

Source: Authors’ own elaboration.

The income of a population is related to consumption levels that generate social 
welfare (UNDP, 2014). Similarly, the level of employment in a developing economy, 
which has markets with high rates of unemployment and informal work, reflects the 
difficulty of individuals to acquire income (Arias, Mayorga, and Magrinyá, 2019). 
Therefore, a positive price impact of some commodities such as oil, coffee, coal, and 
nickel on economic activity, generates an insignificant response on variables such 
as consumption and employment that are related to social welfare. Hence, these 
show a disparity between economic growth and social welfare.

Decomposition of variance

The variance decomposition allows modeling the proportion of movements of 
a variable from its innovations and the effects it generates on other series of the 
model. Therefore, the variance decomposition captures the different components that 
manage to isolate the variability percentage of each series that is produced by the 
shock, to recognize the relative dependence that the variable has on the others. The 
orthogonalization method of Cholesky7 is used to orthogonalize the VAR residuals.

Table 2 shows the variance decomposition for a finite horizon of 20 periods. GDP 
presented a variation between 0.6% and 1.4%, investment presented a variation 
between 1.6% and 5.5%. Likewise, the RER may be affected between 1.4% and 
3.3%. The trade balance presented oscillations between 0.6% and 8.9%. Inflation 
is between 2.2% and 6.8% and TOT is between 2.3% and 10.8%. The unemploy-
ment rate is between 0.9% and 1.8% and total consumption between 0.6% and 
8%. Finally, external debt is between 1.8% and 5.3%.

7 The decomposition of Cholesky requires the ordering of variables according to their degree of 
contemporary endogeneity. The variables are organized from the most endogenous to the most 
exogenous.
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Table 2: Variance decomposition of variables

Percentage of variance explained by commodity prices

Variables Oil prices Coffee prices Coal prices Nickel prices

GDP 1.2 1.4 0.8 1.4

Invesment 2.8 5.5 1.6 5.5

RER 1.4 3.4 2.6 3.3

The trade balance 3.6 8.9 0.6 8.9

Inflation 6.8 2.2 4.6 2.2

TOT 4.0 10.8 2.3 10.8

The 
unemployment 
rate

0.9 1.8 1.7 1.8

Total consumption 0.6 3.8 8.0 3.8

External debt 1.8 5.3 6.0 5.3

Source: Authors’ own elaboration.

FINAL COMMENTS

The aim of this research was to identify the effects of the commodity price 
variations in Colombian over different economic aggregates, principally on the 
total consumption and the unemployment rate because these variables are an ap-
proximation of social welfare. For this, we used the VAR models proposed by 
Sims, which allowed us to understand the impact of raw materials exported by 
Colombia on economic activity. We used a dataset that has a macroeconomic series 
comprised in the period 2001-2016. Therefore, the contributions of this article are, 
first, understanding the response of an economy that produces commodities to the 
impact of these prices and second understanding how fluctuations in the prices of 
raw materials affect social welfare.

The effects on the economy by commodity price fluctuations show a significant 
response on GDP and investment, which mostly focuses on the oil sector due to its 
profitability. Consequently, there is an increase in national exports that decreases 
the trade deficit and external debt. On the other hand, the commodity sector boom 
produces a revaluation of the Colombian peso due to the increase in foreign cur-
rency inflows. Besides, this research shows signs that there is not a benefit on the 
activity of the mining sector and on other indicators such as the unemployment 
rate and total consumption, which are fundamental for improving the welfare of 
an economy. Therefore, this raises some questions about the resource focus in the 
commodity sector, and despite that evidence shows the economic improvement at 
the aggregate level, it does not observe an improvement in fundamental variables 
that contribute to sectors such as the manufacturing industry and the services sec-
tor. These variables are, for example, labor-intensive that would allow economic 
growth with less dependence on variables exogenous.
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APPENDIX A

Table A1 contains the information on the number of lags according to the se-
lection criteria for the estimated models. Finally, two lags were used since for this 
value the model is robust and consistent in the evaluation of the assumptions about 
residuals. On the other hand, Table A2 shows the self-correlation test (LM test) on 
the residuals for the estimated models.

Table A1: Selection criteria lags

Oil prices model 
Criteria LR FPE AIC SC HQ

Number of lags 2 2 5 0 0

Coffee prices model 
Criteria LR FPE AIC SC HQ

Number of lags 2 5 5 0 0

Coal prices model 
Criteria LR FPE AIC SC HQ

Number of lags 1 1 5 0 0

Nickel prices model 
Criteria LR FPE AIC SC HQ

Number of lags 2 5 5 0 0

LR: likelihood ratio test; FPE: Final Prediction Error; AIC: Akaike information criteria; SC: Schwarz 
information criteria; Headquarters: Hannan-Quinn information criteria.  
Source: Authors’ own elaboration.

Table A2: Autocorrelation test (LM test)

Oil prices model Coffee prices model Coal prices model
Nickel prices 

model

Lag LM-Stat p-valor LM-Stat p-valor LM-Stat p-valor LM-Stat p-valor

1  69.55808  0.2959  54.90316  0.7841  50.85209  0.8835  4.90316  0.7841

2  56.51396  0.7356  75.22208  0.1593  61.43872  0.5676  5.22208  0.1593

3  55.28074  0.7731  60.61244  0.5970  60.99059  0.5836 60.61244  0.5970

4  59.45368  0.6377  69.22109  0.3057  50.21566  0.8959  9.22109  0.3057

5  86.34082  0.0329  82.31391  0.0613  86.29408  0.0331  2.31391  0.0613

Note: null hypothesis: there is no correlation in the residuals. 
Source: Authors’ own elaboration.


