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Between 2008 and 2016 Colombia faced its most 
recent oil boom

Oil boom identification in Colombia, 1960-2016

Source: Marín et al. (2018). “¿Cuál es la dimension y en qué se gastó la reciente bonanza en Colombia”, DTSERU No. 273, Banco de la 
República, Centro de Estudios Económicos Regionales (CEEER), Cartagena.
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The management of income windfall in Colombia has been a 
central issue in recent years

▪ Marín et al. (2018), found a timing coincidences between the recent oil
boom and sectorial public investments.

Components of National General Budget with the highest variation, 
2000-2016

Oil-Boom period

Agriculture
Health

Social inclusion
Transportation
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Differential effects have been identified as a consequence of 
natural resources booms, in particular for developing 

countries

▪ Developing countries with a high participation of natural resources
on the total product face a high dependence on international
prices, so that their economic performance is able to be affected
through different channels.

▪ Booms do not always end up with positive effects on the GDP. For
example, negative effects have been found in the GDP as a result of
positive variations in the commodities prices (McMahon, 1997;
Sachs and Warner, 1999; Seymour, 2000; Usui, 1997).
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Effects of booms on the gdp depend on each country’s 
particular circumstances

▪ Among the main determinants of such effects, the literature has
identified: Institutions, type of government, and the management of
the economic policy (monetary and fiscal). Usui (1997) found opposite
macroeconomic effects for Indonesia and Mexico, as a consequence of
positive variations of commodities’ prices.

▪ Where to invest these windfalls is key to maximize the effects on the
residents’ well-being. investments in tradable goods, and prioritizing
sectors with higher social returns (health, education, and attention to
vulnerable population), have proven to increase the likelihood of a
better exploitation of natural resource booms (Usui, 1997; Seymour,
2000).
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What does the literature say about this relationship?

▪ Theoretically, the literature appoints that, oil booms cause increases in
public revenues and investments (Murphy, 1992; Macklem, 1993; Servén,
1999).

▪ Empirical research has explored the relationship between oil shocks and
macroeconomic variables at national level. Even if they found a positive
relationship, results do not suggest a causal relationship (Spatafora &
Warner, 1995).

▪ For Colombia:
o Dube & Vargas (2013) identified increases in violence as a

consequence of the oil boom, and the coffee decay.
o Martinez (2016) found no improvements in public services from

increases in royalties.
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Objective

Determine, for the most recent oil boom in 
Colombia, whether there were differential effects on 
public investments for the oil-producing subnational 

governments, when compared with the non-
producing 
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This paper’s approach and contribution (1)…

Source: Authors’ calculations based on CHIP-FUT and the International Monetary Fund (IMF).

▪ Our research question is ¿how, if in any way, resources from the
income windfall, coming from the last oil boom (2008-2016) in
Colombia, affected subnational investment?

▪ A difference-in-differences strategy to explore, for the first time, the
potential effects of oil booms on subnational public investments:
o Treatment group is made up with oil-producing departments and

municipalities, while control group corresponds to those non-oil-
producing. We use the cross-sectional variation according to the spatial
distribution of oil reserves.
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The spatial distribution of oil reserves in the baseline year…

Producing departments Producing municipalities



12Source: Authors’ calculations based on CHIP-FUT and the International Monetary Fund (IMF).

▪ A difference-in-differences strategy (continue…):

o Outcomes: subnational investment, by subnational government
(departments and municipalities), and by sector (education, health,
transportation, etc. – for a total of 18 sectors).

o Time varying oil-boom measure: the international price of oil
(exogenous for Colombia), with which we estimate the impact of the oil
shock.

o Oil shock effect: Interaction between the international oil price and oil
production in the boom’s baseline year (2008). The latter is also
exogenous for two reasons: (1) the spatial distribution of the oil reserves
is exogenous; (2) oil production in 2008 is isolated from the period of
analysis (also exogenous).

This paper’s approach and contribution (2)…
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Historically, Public investment has been larger in oil
producing departments

Source: Authors’ calculations based on CHIP-FUT and the International Monetary Fund (IMF).

Public investment (Departments) and oil price

Oil-producing 
departments

Non-oil-producing 
departments

Oil price

Note: 17 out of 32 departments are oil-producing.
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For municipalities on the othe hand, there are not evident
differences between producing and non-producing

Public investment (Municipalities) and oil price

Oil-producing 
departments

Non-oil-producing 
departments

Oil price

Note: 91 out of 1,101 departments are oil-producing.

Source: Authors’ calculations based on CHIP-FUT and the International Monetary Fund (IMF).
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Where:

𝒍𝒏 𝑰𝒏𝒗𝒊,𝒓,𝒕 public investment (logs) (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 lagged international oil price

𝑿𝒊,𝒓,𝒕 set of covariates for local characteristics including the royalties reform of
2012.

The main specification is given by…

ln 𝐼𝑛𝑣𝑖,𝑟,𝑡 = 𝜆𝑖 + 𝜏𝑡 + 𝛼𝑡𝑟𝑒𝑛𝑑𝑖,𝑟 + 𝛾Oili,r,2008 ∗ ln 𝐼𝑛𝑡. 𝑃𝑡−1 + 𝛽𝑋𝑖,𝑟,𝑡 + 𝜇𝑖,𝑡
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And price elasticities can be computed as… 

Departments Municipalities

൯휀(𝛾, Oili,r,2008 𝑜𝑝,𝑝𝑖
=
𝜕 ln 𝐼𝑛𝑣𝑖,𝑟,𝑡
𝜕 ln 𝐼𝑛𝑡. 𝑃𝑡

= 𝛾Oili,r,2008

Oili,r,2008 = 𝑂𝑖𝑙2008 = 0.341

ሻ휀(𝛾 𝑜𝑝,𝑝𝑖 = 0.341𝛾

Oili,r,2008 = 𝑂𝑖𝑙2008 = 0.063

ሻ휀(𝛾 𝑜𝑝,𝑝𝑖 = 0.063𝛾
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In recognition of potential lagged effects we also
estimate… 

ln 𝐼𝑛𝑣𝑖,𝑟,𝑡 = 𝜆𝑖 + 𝜏𝑡 + 𝛼𝑡𝑟𝑒𝑛𝑑𝑖,𝑟 +

𝑠=1

𝑚

𝛿𝑠Oili,r,2008 ∗ ln 𝐼𝑛𝑡. 𝑃𝑡−𝑠 + 𝛽𝑋𝑖,𝑟,𝑡 + 𝜇𝑖,𝑡

▪ In particular, we use four year-lags to account for the four years
administrative period of mayors and governors.

▪ This specification allows us to differentiate causal effects from period
to period to assess the length of the oil shock on subnational
investments.

▪ We also account for potential heterogeneous effects from the
royalties reform in 2012 (in the middle of the period of analysis).
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Data comes from…

▪ Main variables:
o Public investment data: Treasury and Public Information Consolidator (CHIP) –

The Financial Balance-Sheet Form (FUT). A system of the National Accounting
Office.

o Production of crude oil: National Hydrocarbons Agency (ANH), and the
Ministry of Mines and Energy.

o International oil price: International Financial Statistics (IFS) of the
International Monetary Fund (IMF).

▪ Controls:
o National transfers: National Planning Department (DNP).
o Population: National Statistics Department (DANE).
o Tax revenue: National Planning Department (DNP).
o Interest rate: Banco de la República (The Central Bank of Colombia).
o Coal producing regions: National Mining Agency (ANM).

19
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Main results

▪ 0.075 oil price elasticity of total public investment at the department level. No
effect at the municipality level.

▪ Most of the positive effects are due in the period after the royalties reform.

▪ When considering more than one lag, we failed to demonstrate a positive effect
at the department level. However, we estimated a 0.05 oil price elasticity of total
public investment at the municipality analysis.
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Positive and significant contemporary (t-1) effects were found, for
most sectors and the total investment

Subnational level: Departments 
(1) (2) (3) (4) (5) (6) (7)

Dependent variable Total Transportation Justice Penitenciary

centers

Attention to 

vulnerable 

population

Recreation 

and sports

Agriculture

Oil production x log

oil price (t-1)

0.221** 0.953*** 0.593** -1.656** 0.782*** 0.835** 0.882***

(0.0934) (0.249) (0.287) (0.660) (0.269) (0.357) (0.243)

Controls X X X X X X X

Department fixed

effects

X X X X X X X

Time fixed effects X X X X X X X

Linear time trend X X X X X X X

Observations 283 278 269 77 282 280 262

R-squared 0.274 0.231 0.264 0.295 0.294 0.128 0.215

Number of

departments

32 32 32 21 32 32 31
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Municipalities show no effect on total investment, but they do for
four individual sectors

(1) (2) (3) (4) (5)

Dependent variable Total Justice Equipment Institutional 

strengthening

Recreation 

and sports

Oil production x log oil price (t-1) 0.172 0.996* 1.970* 1.715*** 1.037**

(0.143) (0.604) (1.196) (0.625) (0.483)

Controls X X X X X

Department fixed effects X X X X X

Time fixed effects X X X X X

Linear time trend X X X X X

Observations 9,771 9,718 9,293 9,677 9,746

R-squared 0.263 0.209 0.061 0.100 0.174

Number of municipalities 1,100 1,100 1,100 1,100 1,100

Subnational level: Municipalities 
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The sector with the lowest price estasticity for both, departments
and municipalities, is justice

Department Municipality

Daily average oil production in 

producing departments 0.341 0.063

Sector Mean elasticity Mean elasticity

Total 0.075 0

Justice 0.202 0.063

Vulnerable population 0.267 0

Recreation and sports 0.285 0.065

Agriculture 0.301 0

Transportation 0.325 0

Institutional strengthening 0 0.108

Equipment 0 0.124

Note: Elasticities are computed for the average oil producing department and municipality, since the

elasticity is a function of oil production by department, due to the interaction of the oil price and production.

The second column is the elasticity of the average oil producing department, which is computed by

multiplying the estimate and the mean oil production, which is 0.341 hundred thousand barrels per day. The

third column is the corresponding information for municipalities. To have a reference point, the larger oil-

producing department produces 1.63 hundred thousand barrels per day.
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Sector
Oil production x 

log oil price (t-1)
Elasticity

Total 0.221** 0.075

Pre reform 0.0685 0

Post reform 0.246** 0.084

Sectors
Oil production x 

log oil price (t-1)
Elasticity

Agriculture 0.882*** 0.301

Pre reform 0.266 0

Post reform 1.192*** 0.406

Attention to 

vulnerable population
0.782*** 0.267

Pre reform -0.715 0

Post reform 0.985*** 0.336

Recreation and sports 0.835** 0.285

Pre reform -0.282 0

Post reform 0.904** 0.308

Justice 0.593** 0.202

Pre reform -0.909 0

Post reform 0.732** 0.250

Transportation 0.953*** 0.325

Pre reform 0.224 0

Post reform 1.031*** 0.352

Effects on total investment Sectors with positive effects on 
investment

For deartments, the effects on public investments between 2008 and 
2016, are mostly positive and ruled by the after- reform period…

Sectors
Oil production x 

log oil price (t-1)
Elasticity

Reclusion centers -1.656** -0.565

Pre reform 3.666 0

Post reform -1.954** -0.666

Culture 0.136 0

Pre reform -0.798* -0.272

Post reform 0.373** 0.127

Community development 0.274 0

Pre reform -1.914* -0.653

Post reform 0.362 0

Sectors with negative effects on 
investment



Sectors
Oil production x log oil 

price (t-1)
Elasticity

PWBS 0.369 0

Pre reform -0.107 0

Post reform 1.015** 0.064

Recreation and sports 1.037** 0.065

Pre reform -0.628 0

Post reform 1.548*** 0.098

Community development 1.018 0

Pre reform -1.177 0

Post reform 2.453* 0.155

Equipment 1.970* 0.124

Pre reform 0.517 0

Post reform 2.790* 0.176

Institutional strengthening 1.715*** 0.108

Pre reform 1.889* 0.119

Post reform 1.784*** 0.112

Justice 0.996* 0.063

Pre reform -0.228 0

Post reform 1.116 0

Disasters prevention 1.027 0

Pre reform 0.585 0

Post reform 1.438* 0.091

Development promotion 1.542 0

Pre reform -1.073 0

Post reform 2.396*** 0.151
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Sector
Oil production x 

log oil price (t-1)
Elasticity

Total 0,172 0

Pre reform -0.116 0

Post reform 0.390** 0.025

Effects on total investment

Effects on sector 
investment

For municipalities, the situation is similar, but with all effects positive 
and ruled by the after-reform period…
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Dynamic models for departments show no clear pattern
across sectors where at least one lag was significant

Departments: Dynamic models

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

Dependent 

variable
Total Agriculture PWBS

Attention to

vulnerable

population

Penitentiary

centers
Culture Education Environment

Public 

duties

Development

promotion

Oil prod x

log oil price (t-1)
0.352 1.954** -0.184 1.291** -2.719** 0.573* -0.0670 2.252** 0.980 0.666

Oil prod x

log oil price (t-2)
-0.0608 -1.042** 0.891 -1.190* 0.698 -0.380 0.157** -1.286 -2.088 -1.545

Oil prod x

log oil price (t-3)
-0.381* -0.321 -3.725** -0.526 -1.038 0.318 -0.214 2.743*** 1.679 -2.091**

Oil prod x

log oil price (t-4)
0.309 0.327 2.138 -0.508 -0.527 -0.134 0.0436 0.796 -1.511** -1.434

Observations 262 232 183 185 44 185 185 155 113 175

R-squared 0.215 0.226 0.176 0.410 0.418 0.329 0.258 0.266 0.207 0.140

Obs 31 31 32 32 18 32 32 32 29 32
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(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11)

Dependent 

variable
Total

Penitentiary

centers

Recreation 

and sports

Community

development
Equipment

Institutional

strengthening
Environment

Public

services

Disasters

attention

Development

promotion
Transportation

Oil prod x

log oil price (t-1)
0.813*** -6.096*** 3.590*** 0.0244 2.988* 1.886** 3.855** 4.006*** 2.289 5.446*** 1.156

Oil prod x

log oil price (t-2)
-0.400 6.003*** -2.672*** 3.729** -0.0196 -0.114 -5.143** -4.814*** 0.767 -5.123** -0.477

Oil prod x

log oil price (t-3)
0.963 0.820 3.056 -0.776 2.819 1.564 4.530** 4.421** 6.620*** 2.196 8.018**

Oil prod x

log oil price (t-4)
0.114 -8.525*** 0.484 -1.455 -1.298 -0.867 -1.425 0.702 -0.473 0.221 1.223

Observations 6,588 1,956 6,577 4,852 6,251 6,547 5,782 5,944 6,025 4,376 4,376

R-squared 0.256 0.074 0.183 0.017 0.083 0.061 0.063 0.059 0.036 0.033 0.033

Obs 1,1 711 1,1 1,069 1,1 1,1 1,097 1,087 1,1 1,032 1,032

Municipalities: Dynamic models

Dynamic models for municipalities show a positive to negative
pattern where at least one lag was significant
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Conclusions

▪ The oil boom expanded the fiscal constraint of local authorities, which can be
seen by increases in public investment (0.075 elasticity at the department level).

▪ The resources were allocated in key sectors, however the magnitude of the
effect is 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. Objective: (1) Efficiency of public expenditure, and (2) the
effect of natural resource booms on welfare.
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Policy implications

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

▪ There is a royalties reform proposal, oriented to increase participation
of oil producing departments and municipalities. The argument is the
lack of incentives for producers.

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