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Objective

To determine whether or not the variation of the 
international oil price has a disproportionate effect on 
oil producing departments and municipalities’ public 

investment
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Economic policies are a key determinant of natural resource 
booms effects

▪ Differential effects of natural resource cycles depend on
economic policy. Effects of natural resource boom in Mexico
and Indonesia were different as Indonesia promoted
investment on tradable goods, fiscal and exchange policies
(Usui, 1997).

▪ Risk of terms-of-trade shocks due to increases in public
spending. Resources should be focus on infrastructure and
sectors with high social returns (McMahon, 1997).
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In Colombia, there is no consensus of the management of 
those resources

▪ Uncertainty about the management of the resources
generated during the oil boom from the public sector (ANIF,
2016; Revista Semana, 2016; Senado de la República; 2018).

▪ Certainty of the oil price boom and an increase of the
resources due to the evolution of oil price (Fernández & Villar,
2014; Marín et al., 2018).
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The economic literature has not demonstrated a causal 
relationship between the interest variables

▪ Theoretically: increases in oil prices cause an increase in
public revenue and investment (Murphy, 1992; Macklem,
1993; Servén, 1999).

▪ Colombia: local authorities receive more resources if oil price
increases but investment is discretionary to policy makers.

▪ Spatafora & Warner (1995) explore the relationship of oil
shocks and macroeconomic variables at the national level.
Even if they found a positive effect, their methodological set
does not suggest a causal relationship.
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National transfers have faced different reforms over the last two
decades

Source: Bonet & Pérez (2016). 9

Central government transfers legal framework



We include the last royalties reform in our econometric
methods

Source: Bonet et al. (2017). 10

Royalties legal framework
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Public investment is larger in oil producing departments

Source: CHIP-FUT, IMF and authors’ calculations.

▪ 17 out of 32 are oil producing departments, and public
investment is significantly larger in those departments.
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There is not any evident difference between oil producing and non 
producing municipalities

Source: CHIP-FUT, IMF and authors’ calculations.

▪ 91 out of 1101 are oil producing municipalities, and public
investment is significantly larger in those municipalities.
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Methodology

▪ Exogenous distribution is fundamental for our econometric
estimation.

▪ Producing entities are the treatment group and non-producing
are the control group.

▪ Dependent variables: natural logarithm of total public
investment and public investment discriminated by sector. In
total there are 18 sectors.

▪ Exogenous variation: variation of oil price which is
independent from domestic public investment decisions. We
control for endogeneity as we employ oil production in 2008
because the evolution of oil production could be affected by
public investment decisions.
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Methodology

▪ Our static model is specified as follows:

൯ln 𝐼𝑛𝑣𝑖,𝑟,𝑡 = 𝜆𝑖 + 𝜏𝑡 + 𝛼𝑡𝑟𝑒𝑛𝑑𝑖,𝑟 + 𝛾Oili,r,2008 ∗ ln 𝐼𝑛𝑡. 𝑃𝑡−1 + 𝛽𝑋𝑖,𝑟,𝑡 + 𝜇𝑖,𝑡 (1

▪ ln 𝐼𝑛𝑣𝑖,𝑟,𝑡 is the natural logarithm of public investment

(total and by sector)

▪ 𝜆𝑖 and 𝜏𝑡 are department/municipality and time fixed effects

▪ 𝑡𝑟𝑒𝑛𝑑𝑖,𝑟 is a regional time trend

▪ Oili,r,2008 is the oil production in 2008

▪ 𝐼𝑛𝑡. 𝑃𝑡−1 is the international oil price in t-1

▪ 𝑋𝑖,𝑟,𝑡 is matrix of covariates for local characteristics including

the legal reform of 2012.
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Methodology

▪ Lag is included as the constraint of local governments to
execute resources during the same period of the increase in
oil prices.

▪ Oil price elasticity of public investment:

휀(𝛾, Oili,r,2008)𝑜𝑝,𝑝𝑖 =
𝜕 ln 𝐼𝑛𝑣𝑖,𝑟,𝑡
𝜕 ln 𝐼𝑛𝑡. 𝑃𝑡

= 𝛾Oili,r,2008, (2)

൯Oili,r,2008 = 𝑂𝑖𝑙2008 = 0.341 (3 ൯Oili,r,2008 = 𝑂𝑖𝑙2008 = 0.063 (4

ቁ)휀(𝛾 𝑜𝑝,𝑝𝑖 = 0.341𝛾 (5 ቁ)휀(𝛾 𝑜𝑝,𝑝𝑖 = 0.063𝛾 (6
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Methodology

▪ Reform during our sample period took place in 2012. To
control for that change we include a dummy variable for the
2012 onwards period.

▪ We restricted the sample to two periods: 2008-2011 and
2012-2017.

▪ To consider a potential lag effect due to harder constraints
during the budgeting process, we estimate a dynamic model
specified as follows:

ቍln 𝐼𝑛𝑣𝑖,𝑟,𝑡 = 𝜆𝑖 + 𝜏𝑡 + 𝛼𝑡𝑟𝑒𝑛𝑑𝑖,𝑟 +

𝑠=1

4

𝛿𝑠Oili,r,2008 ∗ ln 𝐼𝑛𝑡. 𝑃𝑡−𝑠 + 𝛽𝑋𝑖,𝑟,𝑡 + 𝜇𝑖,𝑡 (5)
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0.08 oil Price elasticity of total public investment: sectors priortize
are coherent with economic theory

Baseline models: Departments

Source: CHIP-FUT, IMF and authors’ calculations.
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No effect on total public investment: institutional sectors
were priortize

Baseline models: Municipalities

Source: CHIP-FUT, IMF and authors’ calculations.



21

Oil Price increased investment in Most sectors the period
after the reform

Restricted models: Departments

Source: CHIP-FUT, IMF and authors’ calculations.
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Oil Price increased investment in Most sectors the period after the
reform, except institutions

Restricted models: Municipalities

Source: CHIP-FUT, IMF and authors’ calculations.
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Most sectors the effect occured on the first lag, while avp and 
agricultura negative effect on the second lag

Dynamic models: Departments

Source: CHIP-FUT, IMF and authors’ calculations.



24Source: CHIP-FUT, IMF and authors’ calculations. .

Dynamic models: Departments
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0.05 oil Price elasticity of public investment: 6 sectors with only
positive effects

Dynamic models: Municipalities

Source: CHIP-FUT, IMF and authors’ calculations.
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Results

Dynamic models:

▪ Positive effect on the first lag and negative on the second. This
result could be due to the unsustainability of the implemented
policies that had to be suspend.

▪ The effect on the third lag in public services and environment
theoretically is hard to explain.

Source: CHIP-FUT, IMF and authors’ calculations.
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Results

Dynamic models:

Source: CHIP-FUT, IMF and authors’ calculations.
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Results interpretation

Source: DANE – Gran Encuesta Integrada de Hogares (GEIH). Authors’ calculations.

▪ Sectors prioritize are coherent with the theoretical
framework: infrastructure development and high returns in
social capital.

▪ However, the magnitude of the effect is reduced as the largest
effect for municipalities is a 0.5% change in investment due a
1% change in oil price. For departments, the largest mean
elasticity is 0.94.

▪ Concerning the negative effect in some sectors. Our
interpretation is that policy makers had to stop policy
implementation due to their financial unsustainability without
a continuous increase in oil price.
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Concluding remarks

Source: DANE – Gran Encuesta Integrada de Hogares (GEIH). Authors’ calculations.

▪ The oil boom expanded the fiscal constraint of local
authorities and there was an effect on public investment.

▪ The resources were properly allocated, however the
magnitude of the effect was small.

▪ The expansion in some sectors was cyclical and had to be
constrained after the end of the boom.

▪ The limitation: public investment data. In some cases, it
accounts for public expenditures unrelated with investments.

▪ Further research: effect of those increases in public
investment on socio-economic indicators. The objectives are
twofold: expand knowledge on public expenditure efficient
and effect on welfare of natural resource booms.
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Policy implications

Source: DANE – Gran Encuesta Integrada de Hogares (GEIH). Authors’ calculations.

▪ Economic policies oriented towards independence from
international price cycles. Sustainability of implemented
policies.

▪ Reform to increase participation of oil producing departments
and municipalities in the royalties system. Argument is the
lack of incentives for producers as independently of
production every local entity is receiving royalties resources.

▪ Our results suggest, even with equal distribution of royalties,
oil producing departments and municipalities are able to
investment disproportionally more than non-producers.
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