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Abstract 

The purpose of this paper is to identify whether there is an asymmetric response of the output to 

positive and negative changes in the price of oil. We take the case of Ecuador, an oil exporter but 

also an importer of derivates of the same commodity. We implement the local projections 

methodology to estimate this asymmetric response through state-dependence impulse response 

function. The results evidence that the negative variations of oil price affect the Ecuadorian GPD 

more than when rise the price of this commodity. Also, we show that the persistence of effect is 

higher when the oil price fall than there are positive variations.  
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1. Introduction 

The oil price has been considered one of the determinants that impact countries growth and 

development. This is due to the importance of oil within the dynamism of an economy, mainly 

because this natural resource is integrated into most production processes as one of the main cost 

components, as well as its influence within the spending decision of economic agents. Therefore, 

the changes that the price experiences can affect the macroeconomic aggregates. After the periods 

of important variations of the oil price during the 70´s, empirical studies have questioned the effect 

of these fluctuations on economic activity and the economic policy of majority of countries 

(Barsky & Kilian, 2004; Hamilton, 1983; Hooker, 1996; Kilian & Lewis, 2011; Mork, 1989; Mork 

et al., 1994).   

However, the net effect depends on several structural and institutional factors of the economic 

system under analysis to be able to determine the response of the macroeconomic variables. In this 

sense, it can be determined that there is a difference in the effect of the oil price (Bjørnland, 2009; 

Wang et al., 2013). In the first instance, it is possible to distinguish between exporting and 

importing countries of this commodity: by increasing the price, the first will perceive this as good 

news, since they will have higher income from oil exports, meaning a positive relation between 

oil price and economic growth (Berument et al., 2010; Mork et al., 1994). By contrast, an import 

economy will reduce national income since they will have to allocate more monetary resources if 

they wish to maintain the same level of demand for oil or its derivatives, such as gasoline, diesel, 

etc., meaning a negative relation (Darby, 1982; Santini, 1985). 

Nevertheless, this research related to the subject has implicitly assumed that the impact is 

symmetrical in production, which means that the impact is identical to the rise or fall of the price. 

In this sense, authors such as Hamilton (1996) or Mork (1989), have carried out the first studies 

that question whether the relationship is symmetrical. Thanks to the contributions found, the 

literature has proven that the effect of changes in the price of oil is asymmetric, both for importing 

and exporting countries (Davis & Haltiwanger, 2001; Huntington, 1998; Mehrara, 2008). 

Studies like Kilian & Vigfusson (2011b) explain some of the demand drivers that could lead into 

asymmetric effects in the economic activity. The authors explain that, by an unexpected rise/fall 

of oil price, the economic agents will perceive more/less purchasing power due to a redistribution 



of income or resources. This reallocation resource is known as direct/immediate effects, which 

have been set as symmetric, that is, changes in the income distribution could happen in the rise or 

fall of oil price. However, what really explains the possible asymmetric effects in the economy are 

the indirect effects that are also generated by shocks in the price of the natural resource.  

The first notion about the indirect effects is explained by adjustment costs as a response of oil price 

shocks, meaning, the redistribution of resources (Hamilton, 1988). A way to view this is by 

understanding the shifts of spending and production decisions that the economic agents could face 

after oil price changes. For example, goods and services could be replaced by substitutes that do 

not use oil as a source of energy (Bresnahan & Ramey, 1993), which not only means a shift on 

demand preferences, but also a change in the inputs (e.g. labour and capital) in the economic 

sectors that uses oil as the main source of energy. This could lead into unexpected changes in the 

labor market (inputs unemployment) if these inputs cannot relocate between sectors and, 

eventually, aggravate the negative effects of oil price shocks, causing asymmetry of effect in favor 

of recessions (Kilian & Vigfusson, 2011b). 

Another way to analyze the asymmetry of this effect is by understanding the dynamic of public 

policies and the implications behind them. The common driver for growth is developed through 

the fiscal sector, since these funds from oil exports can finance policies that impact economic 

dynamism (Stevens, 2003). Likewise, oil exports can have a considerable impact on the real 

exchange rate, improving the terms of trade and the competitiveness of economies (Korhonen & 

Juurikkala, 2009). However, changing on purpose the economic structure can imply changes in 

the demand behavior, which can stimulate contradicting effects in macroeconomic variables, at 

least in the short term. Documents as Bernanke et al. (1997) or Kilian & Lewis (2011), evidence 

also that these shocks can affect the monetary policy.  

There is scare literature to developing countries to understand the nonlinear effect of the oil price 

shocks. The present document finds cover this gap. We study the asymmetric response of the 

economy growth of Ecuador to positive and negative changes of the oil price. Ecuador is a 

developing country, whose main source of foreign income is those that come from oil exports. 

These exports have represented, on average, 51% of the total during the last 20 years, which are 

comparatively more important than other exportable goods, such as bananas (14.24%) and shrimp 



(9.50%). In the same way, they have an important weight in the total GDP, since they have 

represented, on average, 10% of the GDP in the last two decades. However, the country also 

imports the derivatives of the crude oil (e.g., gasoline, fuel-oil, diesel, etc.), inputs that represent 

the 18% of the total at last 20 years. In this situation, the fiscal policy is constrained because export 

income is first deposited in the central government's account before being distributed to various 

institutions and sectors (see Carrillo-Maldonado et al., 2018). In addition, the economy is 

dollarized since 2000, which limited the capacity to use all instruments of economic policy.  

We use the local projections (LP) proposed by Jordà (2005) to estimate the dynamic response of 

the output to change in the international price of crude oil (impulse response function). We 

implement a variant of LP to obtain the state-dependence IRF (positive and negative change of oil 

price) following the econometric criteria of Gonçalves et al. (2022) and the initial idea of Mork 

(1989) about the asymmetric of oil price shocks. To robustness check, we modify the threshold to 

determine the state in the model and include some controls to find sensibility of our results. We 

use the quarterly variables between 2004 and 2019.  

The main results ratify the positive effect of the oil price changes on output around the linear 

scheme. The state-dependence IRF shows that the size and the persistence of the Ecuadorian 

economic growth response are higher when the oil price fall than rise. In other words, a reduction 

in oil price has a greater impact and persistence on Ecuadorian economic activity. These results 

are confirming with control variables. In addition, we show that the demand components response 

in different periods, scales, and persistence in each state. We also extend the model evidence that 

the extreme falls of the prices are that impact on output, but not in the state with regular reduction.  

The remainder of this paper is organized as follows. Section 2 exposes the literature review about 

the asymmetry of the effect of the oil price on economies. Section 3 presents the method of local 

projections and data sources used for obtaining the dynamic response of the Ecuadorian GDP to 

changes in oil price. Section 4 shows and discusses the results of our estimation. More specifically, 

we first present the main results to test the asymmetric effect of this commodity price, then we 

expose the exercise of robustness check to demonstrate the unequal response of the output. Section 

5 complements the analysis of oil price effect on the GDP components. Finally, section 6 briefly 

concludes. 



2. Literature Review 

The literature emphasizes that the relationship between the price of oil and economic activity varies 

according to the economic structure of the countries. Specifically, the results have found an inverse 

relationship between oil price changes and economic growth for crude oil import countries; while 

it has been proven a positive correlation for those economies that export the commodity 

(Bjørnland, 2009; Mehrara, 2008; Moshiri, 2015; Wang et al., 2013). There is extensive evidence 

supporting the inverse relationship in importing countries. For example, Hamilton (1983) finds 

that the volatility experienced by the oil price in 1950 was a determinant of the economic recession 

in the United States. This study has been seen as an essential basis in questioning the correlation 

between price and economic activity for developed import countries. 

Since then, several studies have been contributing to this literature. For example, the contribution 

of Burbidge & Harrison (1984) generally analyzes the behavior of domestic production, wages 

and inflation for five developed countries that import the resource: the United States, Germany, 

Japan, Canada and the United Kingdom. The authors find that, in the face of positive changes in 

price, there is evidence of a decrease in production, an increase in the hourly wage and price index. 

Similar studies find the same relationship for developed countries (Darby, 1982; Santini, 1985). 

As for the oil export countries, some studies have included some oil-exporting countries in their 

sample. For example, Mork et al. (1994) include Norway (oil exporter) into their oil importing 

countries sample and found a negative relationship for all the countries except for Norway, where 

falls in production were found due to low oil prices. Berument et al. (2010) found similar results 

for other exporting countries from the Middle East and North Africa (MENA) region (Qatar, 

Algeria, Iraq, Libya, among others). Starting from this, the notion of the existence of asymmetric 

effects between importing and exporting countries is born.  

However, literature has also found heterogeneous results for exporting countries. The reason for 

these differences is due to how economies respond to oil price shocks through changes in domestic 

economic dynamics. An example of the document of Jiménez-Rodríguez (2008), which checks 

whether the relationship holds in the United Kingdom and Norway. The oil price increase results 

differ between both countries (a negative effect for United Kingdom has been proven and the 

opposite for Norway). The authors justified the negative impact by United Kingdom´s exchange 



rate policy usage for mitigate oil shocks. Cuñado & Pérez de Gracia (2003) study concludes in the 

same argument. Therefore, the results have been reflecting asymmetric or non-linear relationships 

between oil exporting countries. 

As the empirical results above showed, oil price shocks can cause effects that differ between 

importing and exporting countries, even between economies that share the same economic 

behavior in terms of importing/exporting oil. Taking this into account, pioneers’ authors such as  

Hamilton (1996), and Mory (1993) have led and promoted the oil price asymmetry literature 

through the understanding of indirect effects of the asymmetry and econometric methodologies 

that may reflect non-linear behavior. Based on these contributions, studies have proven that the 

effect of changes in the price of oil is asymmetric both for importing and exporting economies. 

Generally, the results are not homogeneous among the exporting countries, since they will be 

subject to a large extent to the economic structure and the economic policy response that a country 

adopts in the face of oil shocks (Cuñado & Pérez de Gracia, 2003; Jiménez-Rodríguez, 2008). That 

is, the internal economic dynamism plays an important role for the transmission and persistence 

of these shocks (Moshiri, 2015). Although in recent times this literature has been improving and 

growing in both theoretically and methodologically (Kilian & Vigfusson, 2011a, 2011b). 

The literature emphasizes some methodologies that allow reflecting asymmetries in the price of 

oil. The first question begins with which price of the natural resource to consider (West Texas 

Intermediate price, Brent price, national price of each country or reference prices), as well as 

whether to use nominal or real prices, since each one can reflect the background of the contagion 

pathways. of price shocks (Kilian & Vigfusson, 2011a). Regarding estimation methods, seminal 

documents like Hamilton (1996) and Lee et al. (1995), proposed discriminating price fluctuations 

into different variables to reflect non-linearity. However, the methodologies proposed throughout 

the literature are not mandatory, since the best specification is the one that adapts better to the 

reality of the economies (Kilian & Vigfusson, 2011a, 2011b). 

Using asymmetric methodologies, the pioneering studies have focused on studying importing 

countries, since they are usually developed economies with great economic weight. Examples of 

this evidence are contributions from Darby (1982), Hamilton (1996), Lee et al. (1995), and Mory 

(1993) for the United States, where focus on demonstrating the existence of nonlinear effects and 



generally finding a greater impact on the asymmetry of a rise in the price of oil. On the other hand, 

evidence for oil exporting countries is reflected in studies like Mendoza & Vera (2010), Moshiri 

(2015), and Moshiri & Banihashem (2012). Ramos & Veiga (2013) is one of the first asymmetric 

contributions in the literature that takes into consideration a Latin American developing country 

(Venezuela) into their sample. 

The nonlinearity of the price effect has been verified not only for the growth of the countries, but 

also for the internal sectors of the economy. The main approach of this studies is to match the 

empirical findings of the non-linear effect of oil prices with the main drivers or indirect effects that 

lead to the economic activity. For example, González & Hernandez (2016) show evidence for 

Colombia (a recent oil exporter), specifically on how the indirect effects can lead to economic 

growth in the country. The research emphasizes the following sectors: internal demand, public 

sector, balance of payments and balance of trade. It was found that there is a positive effect of the 

oil price in the private consumption, and that these results affect positively growth. 

The Ecuadorian economy is interesting because is a Latin American oil exporting country, but it 

also imports the derivate of the crude (e.g., gasoline, diesel, fuel-oil, etc.), conditioning strongly 

the external balance. Also, this situation constrains the fiscal policy because all exporting income 

first is deposited in the central government account and then is distributed in the different 

institutions and sectors (see Carrillo-Maldonado et al., 2018). So, the policymakers also use the 

fiscal policy to try stabilize the economy, where the dollarization is presented since 2000. Carrillo-

Maldonado & Díaz-Cassou (2019) yet evidence the importance of the oil price shocks (and others 

global shocks).  The present document concentrates to understand the asymmetric response of the 

macroeconomy to oil price changes. Therefore, the findings of this study can contribute to the 

literature of the oil price asymmetric effects within economies with specifications mentioned in 

this section. 

 

 

 

 



3. Empirical Methods and Data  

3.1. Model 

Jordà (2005) proposes the local projections approach as alternative to structural vector 

autoregressive to estimate the impulse response functions. This model has become an increasingly 

popular econometric method, especially the flexibility, parsimonious, correct inference, easy 

implementation, and other advantages (Plagborg-Møller & Wolf, 2021). It provides flexibility in 

examining the nonlinear effects of unexpected changes (shocks) in macroeconomic variables. In 

this line, a variant of LP is used in some studies to estimate state-dependent IRFs (Angrist et al., 

2018; Auerbach & Gorodnichenko, 2012, 2013; Caggiano et al., 2014; Ramey & Zubairy, 2018; 

Tenreyro & Thwaites, 2016).  

Since the nonlinearity, Gonçalves et al. (2022)  demonstrate that the asymptotic validity of IRF is 

dependent on understanding whether the variable determining the state-dependent is endogenous 

or exogenous. In the case of an endogenous state, the estimator of the LP may depend on the 

current, lagged, or future realizations of the endogenous model variables, also affecting the IRF 

horizon. Meanwhile, the asymptotic properties of the impulse response function could be 

recovered if the state depends on the exogenous variable. Due to Ecuador is small open economy, 

oil price changes are completely exogenous to economic situation. Thus, we establish the state of 

the model around the increase (𝑆𝑡
+)  or fall (𝑆𝑡

−) of the international price of the crude oil. So, we 

could correctly obtain the dynamic response of the Ecuadorian output to change of the oil price.  

Following Gonçalves et al. (2022), this study considers the LP model as: 

 ∆ℎ𝑦𝑡 = 𝛽ℎ
+ × ∆𝑤𝑡𝑖𝑡 × 𝑆𝑡

+ + 𝛽ℎ
− × ∆𝑤𝑡𝑖𝑡 × 𝑆𝑡

− + 𝛼′ × 𝑋𝑡 + 𝜀𝑡+ℎ (1) 

Where ∆ℎ𝑦𝑡 = 𝑦𝑡+ℎ − 𝑦𝑡−4+ℎ is the annual growth rate of the gross domestic product at t + h, 

∆𝑤𝑡𝑖𝑡 is the annual variation of the international price of crude oil, 𝑆𝑡
+ take the value 1 if the annual 

variation of international price of crude oil is positive (𝑤𝑡𝑖𝑡 − 𝑤𝑡𝑖𝑡−4 > 0),  𝑆𝑡
− is equal 1 when 

the annual variation of WTI price is negative (𝑤𝑡𝑖𝑡 − 𝑤𝑡𝑖𝑡−4 < 0), 𝑋𝑡 is a (𝑛  ×  𝑝 + 𝑘) vector of 

control variables which include the p lags of all variables, ε𝑡+ℎ is the projection residual. In 

particular, we are interesting of parameters βℎ
+ and βℎ

−. The estimation of βℎ
+ is response of the 



GDP to rise in the oil price (conditional IRF), whereas βℎ
− is the conditional IRF when the oil price 

fall. The vector α contains the coefficients associated with 𝑋𝑡.  

We also include other Ecuadorian macroeconomic variables as control. We add the inflation 

(consumer price index), tax revenue, public spending, expectations proxy variables. We include 

these variables only as part of the autoregressive dynamics (𝑋𝑡), since the Ecuadorian 

macroeconomic variables are conditionally of the international price of crude oil (see Carrillo-

Maldonado & Díaz-Cassou, 2019). As mentioned before, these variables only determine the 

persistence of the effect on the economy.  

We obtain the coefficients of equation (1) by OLS regression for each h = 1,   … , H. It is possible 

to estimate the equation (1) in this way because the state of the international oil price does not 

depend on Ecuadorian variables; therefore, it is exogenous to Ecuador's economic situation. This 

implies that the 𝑆𝑡  is independent of the ε𝑡+ℎ as well (Gonçalves et al., 2022). Since we use OLS 

estimator, we conduct the inference process with heteroskedasticity-robust (Eicker-Huber-White) 

standard errors, as recommend (Montiel Olea & Plagborg-Møller, 2021). 

3.2. Data 

We use quarterly data between 2004-Q1 and 2019-Q4 to estimate the nonlinear response of GDP 

to positive and negative changes of the international price of crude oil. The West Texas 

Intermediate (WTI) price of petroleum was downloaded from Federal Reserve Economic Data 

(FRED) website. Real gross domestic production, tax revenue, public spending, index of 

houselholds and firms expectations are obtained from Central Bank of Ecuador. The consumer 

price index are downloaded of National Institute of Statistics and Census.  

Table 1 shows the p-value of the Augmented Dicky Fuller specification to (stationary) unit root 

test of the variables that we use to estimate the GDP response to change in the oil price. Neither 

variable is stationary in level (except WTI price, and real exports of goods and services) and 

logarithmic transformation (except WTI price, GDP, and real exports of goods and services) at 5% 

confidence. By contrast, the transformation to the first difference of logarithm or annual growth 

rate provokes that reject the unit root hypothesis for these variables.   

 



Table 1: Unit root test of the variables 

Variables Level Log First Difference Log Annual Growth 

WTI price 0.0323 0.0327 0.0000 0.0001 

GDP 0.1317 0.0095 0.0024 0.0127 

Public spending 0.5983 0.3817 0.0000 0.0426 

Taxes revenue 0.6866 0.5172 0.0000 0.0337 

CPI (Inflation) 0.6810 0.5062 0.0005 0.0591 

Investment 0.4070 0.2942 0.0000 0.0012 

Households Consumption 0.3896 0.1739 0.0000 0.0154 

Imports 0.1930 0.1205 0.0000 0.0000 

Exports 0.0761 0.0030 0.0000 0.0006 

Note: we include one lag to Augmented Dickey Fuller specifitacion to unit root test given that we have a small sample. 

Figure 1 show the evolution of the WTI price and Ecuadorian GDP with two transformation: first 

difference of logarithm (panel a) and annual growth rate (panel b). We observe that the fluctuations 

of the output are similar of the international price of crude oil in the majority of the observed 

sample with the annual growth rate. However, this behavoir could not evidence the first difference 

of logarithm, whereas the variation of output not matches with the fluctuations of oil price. This 

fact is ratifying in the Figure 2 that shows the cross-correlation between these two variables at 

different transformation. We identify that the higher correlation are with annual growth rate and 

not with first difference of logarithm. Nevertheless, the similar fluctuations in WTI price and GDP 

is not contemporaneous (𝑡 = 0) but delayed, i.e., changes in the oil price lead to fluctuations in 

later quarters. Figure 2 demostrates this fact where we see that high correlation is two lag after 

with 0.65, whereas, the contemporaneous correlation is 0.39. For this reason, we use the annual 

growth rate in the model. 

Figure 1: Evolution of WTI price and Ecuadorian GDP (annual growth) 

a) First difference of logarithm 

 

b) Annual growth rate 

 



Figure 2: Correlogram of WTI price and Ecuadorian GDP (annual growth) 

a) First difference of logarithm 

 

b) Annual growth rate 

 
 

We transform all the variables to annual growth rate to estimate the equation (1). We also include 

two lags to estimate the model (1), according to the Schwarz Information Criteria (SIC). The 

Akaike Information Criteria (AIC) and Hannan-Quinn Information Criteria (HQIC) identify that 

we could include five lags, but we decided use SIC in line the parsimonious approach. We do not 

use seasonally adjustment in the variables because the annual growth transformation yet drops 

seasonality problem. 

 

4. Results 

This section presents the results of our estimations. Firstly, we show the IRF of the LP estimation 

with linear and nonlinear specifications. For linear, we use the basic model of Jordà (2005) to 

obtain the dynamic response of Ecuadorian GDP to changes in the WTI price. For nonlinear, we 

estimate the equation (1) according to explain in the above section. Second, we analyze the 

sensitivity of the our main results to changes in the basaline specification. We include different set 

of control variables to identify the variations of the IRF. We also test the asymmetry with other 

thresholds following Hamilton (1996, 2003), Kilian & Vigfusson (2011b), and Lee et al. (1995).  

4.1. Main results: linear vs nonlinear 

Table 2 and Figure 3 show the results of local projections to obtain the linear and state-dependence 

IRF in twelve months thereafter. We obtain the IRF for the state when the oil price only has 



positive annual variations (𝑆𝑡
+) and only negative annual variations (𝑆𝑡

−). These specifications do 

not include control variables. The estimations presents the point estimation of the dynamic 

response of output of Ecuador to changes of oil price. We add the heteroskedasticity-robust 

standard errors to inference interpretation of the our results.  

The linear results suggest that the rise of 1% of the WTI price affect positively the Ecuadorian 

GDP since the one-quarter lagged (not contemporaneous). The effect has a persistence of one year 

(four quarters) after the oil shock resulting in a cumulative increase of 0.19%. The peak of the 

effect is 0.06% in the fourth quarter after. This response is statistically significant at 99%. Then, 

output returns to its steady growth rate since the five quarter (Table 2 and panel a of Figure 3).  

The state-dependence results provide a completely different perspective. Ecuador's GDP is also 

raised by positive variations in oil prices over the same four-quarter period as a linear model. As 

a result, the impact on growth rate starts in the same quarter of the shock (t=0) and ends in third 

quarter thereafter. Surprisingly, oil price changes have a lasting impact after the tenth quarter 

(Table 2 and panel b of Figure 3). 

The fall of the WTI price affects economic growth to a greater degree and persistence, compared 

to the increase in the price. This decline in output extends for six quarters (one and a half years) 

after the quarter of the oil shock. In absolute values, the magnitude of the GDP response is greater 

in negative variations than in positive ones. The cumulative effect is 0.38% in the year and a half, 

and the peak of this response is 0.099% in the fourth quarter (Table 2 and panel c of Figure 3). 

The results of Table 2 and Figure 3 clearly evidence that there is an asymmetric response of GDP 

to changes in oil prices. Firstly, persistence is greater when the WTI price falls than when it rises. 

We could also quantify that this effect is greater when faced with negative variations (0.38% vs. 

0.19%). These nonlinear results demonstrate a mirror effect of fall of price, comparing the 

estimations of the linear model. 

 

  



Table 2: Response of Ecuadorian GDP to changes in the WTI price 

 
Quarters after the shock of WTI price 

  0 1 2 3 4 5 6 7 8 9 10 11 12 

Linear 
0.003 0.032*** 0.045*** 0.058*** 0.064*** 0.030 0.018 -0.001 -0.022 -0.014 0.002 -0.001 0.024 

(0.006) (0.006) (0.009) (0.012) (0.018) (0.019) (0.020) (0.023) (0.023) (0.023) (0.024) (0.023) (0.020) 

Positive 

Variations 

of WTI 

0.018** 0.032** 0.034* 0.042* 0.031 -0.003 -0.011 -0.027 -0.020 0.015 0.054** 0.059** 0.113*** 

(0.008) (0.014) (0.018) (0.023) (0.030) (0.032) (0.032) (0.030) (0.030) (0.025) (0.022) (0.027) (0.027) 

Negative 

Variations 

of WTI 

0.015 -0.028** -0.058*** -0.073*** -0.099*** -0.067** -0.052* -0.033 0.009 0.021 0.022 0.025 0.020 

(0.011) (0.012) (0.013) (0.017) (0.021) (0.025) (0.026) (0.028) (0.025) (0.025) (0.020) (0.018) (0.016) 

N 62 61 60 59 58 57 56 55 54 53 52 51 50 

Notes: Heteroskedasticity-robust (Eicker-Huber-White) standard errors in parentheses. * p<0.10, ** p<0.05, *** p<0.01. 

Figure 3: Response of Ecuadorian GDP to changes in the WTI price 

a) Linear 

 

b) Positive Variations of WTI 

 

c) Negative Variations of WTI 

 

Notes: The dashed dark line represents the point estimation of IRF, the light gray area is the confidence intervals at 99%, the gray area is the confidence intervals 

at 95%, the dark gray area is the confidence intervals at 90%. 

  



4.2. Robustness check  

This subsection presents additional results to analyze the sensitivity of our main results. First, we 

include a set of macroeconomic indicators as control variables. Later, we change the threshold 

value (zero in our main model) to (moving) average or max of three years, following Hamilton 

(1996, 2003), Kilian & Vigfusson (2011b), and Lee et al. (1995), to identify if the output response 

is also asymmetric around these values. Finally, we extend the two states of the equation (1) to 

four states to understand (positive and negative) normal and extreme cases. 

Table 3 shows the sensitivity of our main results when we add different set of the macroeconomic 

indicators. We present the results separately of the dynamic response of GDP to positive and 

negative variations of oil price. The first estimation (basic) is the same of the Table 2. The macro 

part includes the inflation variable, and the fiscal contains the tax revenue and public spending. 

The results show that the negative variations have more effect on the Ecuadorian GDP than the 

positive one. Also, we observe that the growth the oil price is less persistent than the degrowth 

state.  

We observe to include control variables do not change radically our main results in the positive 

variations of the WTI. The inflation extends a quarter the persistence of the effect of four to five 

quarters. Also, the GDP response is slightly higher than our baseline model. The fiscal variables 

reduce the persistence to three quarters and the absolute value of the parameter is moderately less 

than the main results. Meanwhile, the dynamic response of the output to negative variations of oil 

price also shows robustness results with different controls. Likewise, we observe that the absolute 

value of the parameter with the controls is major than baseline results. In addition, Table 3 evidence 

that the control variables extend the persistence of the effect between one and two quarters more.  

We use the moving average and maximum value of the oil price to test the asymmetric response 

of the GDP with other threshold values. Table 4 presents the results of these changes with the 

average and maximum of the last three years before the oil shock. The estimations with these cut-

off values show results in line with our baseline model when the fall of the WTI. In contrast, we 

observe a delayed effect of the rise the oil price in the GDP (with the same persistence of four 

quarters) when the reference as cut-off also is the maximum value of oil price of the last three 



years. The moving average as threshold value show a similar response of the GDP than our main 

results, but without statistical significance. 

Finally, we extend the analysis of two states (positive and negative variations) to understanding 

the GDP response on four scenarios. We use the observed standard deviation to identify these new 

states. Thus, we separate the old state in two: normal (variations less than one standard deviation) 

and extreme (variations greater than or equal to one standard deviation). So, we have the normal 

and extreme scenarios of positive variations, and normal and extreme of negative variations of oil 

price. Table 5 presents the results of dynamic response of output to change of oil price with these 

four states. We ratify our main results that there is asymmetric effect on the GDP. There is no 

difference in persistence of response of output between normal and extreme positive variation of 

WTI, but estimator is major when the growth rate is more than one standard deviation. Meanwhile, 

we note that the response of production (observed in Table 2) to negative variations is mainly due 

to the extreme declines in the oil price. Also, we observe that fall of WTI less than one standard 

deviation do not provoke any effect of the Ecuadorian GDP.  

These results ratify that there is asymmetric response of Ecuadorian output to changes in the oil 

price. Also, we confirm that the negative variations provoke higher effect than the positive one. In 

addition, we corroborate that the persistence of GDP reaction is minor when the WTI rises than it 

falls. Finally, the macro and fiscal control variables intensify these effects in each state.  

 



Table 3: Response of Ecuadorian GDP to changes in the WTI price with control variables 
 Quarters after the shock of WTI price 

  0 1 2 3 4 5 6 7 8 9 10 11 12 

Positive Variations of WTI 

Basic 
0.018** 0.032** 0.034* 0.042* 0.031 -0.003 -0.011 -0.027 -0.020 0.015 0.054** 0.059** 0.113*** 

(0.008) (0.014) (0.018) (0.023) (0.030) (0.032) (0.032) (0.030) (0.030) (0.025) (0.022) (0.027) (0.027) 

Macro 
0.022** 0.038** 0.043** 0.053** 0.044* 0.017 0.010 -0.008 -0.009 0.018 0.051** 0.057** 0.111*** 

(0.009) (0.014) (0.017) (0.021) (0.026) (0.024) (0.023) (0.024) (0.027) (0.022) (0.021) (0.027) (0.028) 

Fiscal 
0.014 0.026** 0.028* 0.039* 0.027 -0.003 -0.012 -0.031 -0.022 0.007 0.046* 0.053* 0.098*** 

(0.009) (0.013) (0.015) (0.021) (0.026) (0.030) (0.033) (0.032) (0.031) (0.029) (0.025) (0.027) (0.024) 

Negative Variations of WTI 

Basic 
0.015 -0.028** -0.058*** -0.073*** -0.099*** -0.067** -0.052* -0.033 0.009 0.021 0.022 0.025 0.020 

(0.011) (0.012) (0.013) (0.017) (0.021) (0.025) (0.026) (0.028) (0.025) (0.025) (0.020) (0.018) (0.016) 

Macro 
0.004 -0.050*** -0.080*** -0.091*** -0.110*** -0.069** -0.059*** -0.046** -0.013 -0.012 -0.004 0.008 0.013 

(0.014) (0.017) (0.023) (0.028) (0.027) (0.026) (0.021) (0.018) (0.017) (0.020) (0.022) (0.022) (0.018) 

Fiscal 
0.003 -0.044*** -0.075*** -0.085*** -0.111*** -0.072** -0.058** -0.040 0.004 0.005 0.005 0.009 -0.008 

(0.015) (0.015) (0.017) (0.019) (0.021) (0.029) (0.029) (0.030) (0.028) (0.027) (0.025) (0.025) (0.019) 

N 62 61 60 59 58 57 56 55 54 53 52 51 50 

 Notes: Heteroskedasticity-robust (Eicker-Huber-White) standard errors in parentheses. * p<0.10, ** p<0.05, *** p<0.01. 

 

 

 

 

 

 

 

 

 

 

 

 



Table 4: Response of Ecuadorian GDP to changes in the WTI price with different thresholds  
 Quarters after the shock of WTI price 

  0 1 2 3 4 5 6 7 8 9 10 11 12 

Positive Variations of WTI 

Basic 
0.018** 0.032** 0.034* 0.042* 0.031 -0.003 -0.011 -0.027 -0.020 0.015 0.054** 0.059** 0.113*** 

(0.008) (0.014) (0.018) (0.023) (0.030) (0.032) (0.032) (0.030) (0.030) (0.025) (0.022) (0.027) (0.027) 

Average 3 

years 

0.014 0.033* 0.032 0.040 0.032 -0.003 -0.017 -0.037 -0.034 0.000 0.040* 0.066** 0.097*** 

(0.009) (0.017) (0.026) (0.033) (0.042) (0.045) (0.044) (0.040) (0.035) (0.027) (0.023) (0.026) (0.028) 

Max 3 

years 

0.009 0.032** 0.060*** 0.063*** 0.066** 0.036 0.003 -0.025 -0.041 -0.036 -0.001 0.024 0.053 

(0.009) (0.014) (0.016) (0.020) (0.025) (0.027) (0.023) (0.024) (0.027) (0.029) (0.028) (0.032) (0.038) 

Negative Variations of WTI 

Basic 
0.015 -0.028** -0.058*** -0.073*** -0.099*** -0.067** -0.052* -0.033 0.009 0.021 0.022 0.025 0.020 

(0.011) (0.012) (0.013) (0.017) (0.021) (0.025) (0.026) (0.028) (0.025) (0.025) (0.020) (0.018) (0.016) 

Average 3 

years 

0.006 -0.029*** -0.055*** -0.069*** -0.086*** -0.056*** -0.045** -0.027 0.005 0.010 0.013 0.016 0.002 

(0.007) (0.007) (0.007) (0.010) (0.015) (0.017) (0.019) (0.021) (0.019) (0.022) (0.023) (0.024) (0.021) 

Max 3 

years 

-0.004 -0.035*** -0.051*** -0.067*** -0.076*** -0.050** -0.043* -0.019 0.005 0.002 0.001 0.008 -0.003 

(0.008) (0.009) (0.012) (0.015) (0.022) (0.023) (0.023) (0.027) (0.023) (0.025) (0.024) (0.026) (0.027) 

N 62 61 60 59 58 57 56 55 54 53 52 51 50 

Notes: Heteroskedasticity-robust (Eicker-Huber-White) standard errors in parentheses. * p<0.10, ** p<0.05, *** p<0.01. 

Table 5: Response of Ecuadorian GDP to changes in the WTI price with different thresholds  
 Quarters after the shock of WTI price 
 0 1 2 3 4 5 6 7 8 9 10 11 12 

Positive Variations of WTI 

Normal 

growth 

0.045** 0.074** 0.085** 0.091** 0.072 0.053 0.016 -0.014 0.002 0.061 0.118** 0.125*** 0.153*** 

(0.018) (0.029) (0.034) (0.041) (0.048) (0.048) (0.042) (0.043) (0.042) (0.047) (0.046) (0.042) (0.041) 

Extreme 

growth 

0.018* 0.034** 0.036* 0.045* 0.031 -0.001 -0.008 -0.015 -0.008 0.021 0.061** 0.064* 0.119*** 

(0.009) (0.016) (0.020) (0.025) (0.030) (0.030) (0.031) (0.028) (0.028) (0.027) (0.027) (0.033) (0.032) 

Negative Variations of WTI 

Normal 

degrowth 

0.039 0.020 0.004 -0.030 -0.066 -0.065 -0.037 -0.054 0.012 0.043 0.019 0.051 0.042 

(0.026) (0.035) (0.046) (0.062) (0.079) (0.096) (0.073) (0.064) (0.047) (0.035) (0.039) (0.046) (0.044) 

Extreme 

degrowth 

0.019* -0.026* -0.052*** -0.066** -0.091*** -0.051 -0.040 -0.019 0.028 0.047 0.047* 0.043* 0.029 

(0.010) (0.014) (0.019) (0.025) (0.031) (0.034) (0.033) (0.033) (0.028) (0.028) (0.026) (0.022) (0.018) 

Notes: Heteroskedasticity-robust (Eicker-Huber-White) standard errors in parentheses. * p<0.10, ** p<0.05, *** p<0.01. 

 

  



5. The effect in the demand components 

This subsection presents the effect of rise and fall on the oil price to real demand components. We 

use the same specification of the equation (1) to estimate the state-dependence IRF for investment, 

households’ consumption, exports, and imports of Ecuador. Table 6 shows the results of the 

dynamic response of the GDP components to positive and negative variations of WTI.  

We can identify that the contemporaneous response of GDP to oil price growth is due to the 

increase in household consumption, which reacts in the same quarter. This component also 

maintains the similar four-quarter persistence as output. Meanwhile, investment and imports react 

in a delayed way after one quarter. However, the former keeps the effect for three subsequent 

quarters and imports for only two quarters. It should be noted that the positive effect on imports 

causes a fall in GDP (due to its formula). A surprising effect is that this increase in WTI does not 

cause any increase in Ecuador's real exports. Hence, we observe that real investment is the 

component with the largest effect (0.43%) caused by the increase in oil prices, followed by imports 

(0.37%) and household consumption (0.17). 

In the context of the drop in oil prices, all demand components have a negative and lagged response 

in one quarter, except for real consumption, which falls after two quarters. In addition, we observe 

that real investment is the most affected with a cumulative effect of 1.13% that persists for the 

same six quarters as in GDP. The real imports component is the second most affected with a 

cumulative effect of 1.06% in the subsequent four quarters. We also evidence that exports and 

household consumption have a cumulative effect of 0.37% and 0.29%, where private consumption 

has a persistence of three quarters and exports of four quarters. Interestingly, it is shown that the 

fall in the price of oil does cause a fall in the volume of exports, in contrast to when the price rises.  

 

  



Table 6: Response of Ecuadorian Components of GDP to changes in the WTI price 
 Quarters after the shock of WTI price 

  0 1 2 3 4 5 6 7 8 9 10 11 12 

Positive Variations of WTI 

GDP 
0.018** 0.032** 0.034* 0.042* 0.031 -0.003 -0.011 -0.027 -0.020 0.015 0.054** 0.059** 0.113*** 

(0.008) (0.014) (0.018) (0.023) (0.030) (0.032) (0.032) (0.030) (0.030) (0.025) (0.022) (0.027) (0.027) 

Investment 
0.044 0.117*** 0.163*** 0.150** 0.105 -0.003 -0.077 -0.095 -0.070 0.042 0.170** 0.176** 0.249*** 

(0.029) (0.039) (0.051) (0.064) (0.080) (0.075) (0.077) (0.076) (0.083) (0.069) (0.068) (0.086) (0.090) 

Households 

Consumption 

0.036*** 0.048*** 0.042** 0.046** 0.019 -0.027 -0.028 -0.004 0.027 0.077*** 0.106*** 0.068* 0.074** 

(0.013) (0.016) (0.019) (0.023) (0.032) (0.035) (0.034) (0.025) (0.022) (0.024) (0.030) (0.039) (0.035) 

Imports 
0.037 0.137*** 0.236*** 0.169 0.037 -0.108 -0.159 -0.082 0.103 0.253*** 0.302*** 0.203* 0.058 

(0.032) (0.046) (0.074) (0.115) (0.123) (0.113) (0.098) (0.091) (0.078) (0.077) (0.095) (0.117) (0.104) 

Exports 
-0.011 0.058 0.026 -0.001 0.007 -0.007 -0.031 -0.010 0.012 -0.005 0.050 0.049 0.010 

(0.031) (0.039) (0.041) (0.040) (0.047) (0.058) (0.052) (0.040) (0.044) (0.049) (0.049) (0.050) (0.044) 

Negative Variations of WTI 

GDP 
0.015 -0.028** -0.058*** -0.073*** -0.099*** -0.067** -0.052* -0.033 0.009 0.021 0.022 0.025 0.020 

(0.011) (0.012) (0.013) (0.017) (0.021) (0.025) (0.026) (0.028) (0.025) (0.025) (0.020) (0.018) (0.016) 

Investment 
0.009 -0.103*** -0.223*** -0.274*** -0.303*** -0.228*** -0.118 -0.061 -0.005 0.067 0.079 0.088 0.109** 

(0.031) (0.031) (0.030) (0.045) (0.066) (0.080) (0.077) (0.071) (0.057) (0.050) (0.049) (0.056) (0.053) 

Households 

Consumption 

0.024 -0.036 -0.082*** -0.103*** -0.101*** -0.055 -0.014 0.007 0.025 0.047*** 0.023 0.031 0.021 

(0.018) (0.024) (0.027) (0.027) (0.037) (0.042) (0.033) (0.022) (0.015) (0.015) (0.019) (0.021) (0.020) 

Imports 
-0.058 -0.172*** -0.305*** -0.325*** -0.260** -0.176 -0.040 0.050 0.110 0.171* 0.138 0.086 0.056 

(0.046) (0.050) (0.057) (0.094) (0.123) (0.123) (0.096) (0.059) (0.068) (0.089) (0.097) (0.092) (0.072) 

Exports 
0.006 -0.100*** -0.094** -0.089** -0.090** -0.034 -0.021 -0.049 0.017 0.005 0.027 0.034 0.008 

(0.030) (0.037) (0.037) (0.041) (0.034) (0.035) (0.040) (0.045) (0.032) (0.034) (0.035) (0.032) (0.025) 

N 62 61 60 59 58 57 56 55 54 53 52 51 50 

Notes: Heteroskedasticity-robust (Eicker-Huber-White) standard errors in parentheses. * p<0.10, ** p<0.05, *** p<0.01. 

  



6. Conclusions 

This paper has analyzed the asymmetric response of Ecuadorian output to positive and negative 

variations of the oil price. We use the Ecuadorian case because is a country: (i) with dollarization 

that override the monetary and exchange rate policy and the policymakers only use the fiscal 

policy, (ii) oil exporter and importer of petroleum derivatives (gasoline, diesel, fuel oil), (iii) fiscal 

revenues and the trade balances depend on oil exports. We implemented the local projections 

methodology to estimate the nonlinear (state-dependence) impulse response functions. We obtain 

the state-dependence IRF since oil price changes are completely exogenous to economic situation 

of Ecuador following Gonçalves et al. (2022).  

According to the linear results, an increase of 1% in WTI caused Ecuador's GDP to rise by 0.20% 

over the next four quarters. However, our nonlinear results indicate that Ecuadorian output has an 

asymmetric response. The negative variations in oil prices are more likely to affect GDP than the 

rise in this commodity price. This macroeconomic indicator increases by approximately 0.13% if 

the oil price rises, but it decreases by 0.38% when the price drops. Asymmetric responses also 

have a different duration. The effect on GDP persists for six quarters when the price of oil falls 

and only extends for four quarters in periods when the price rises. We ratify these results with 

different robustness check exercises. Also, we evidence that extreme negative variations (greater 

than one standard deviation) in the price are those that really provoke these negative effects on 

GDP and not necessarily the normal falls (less than one standard deviation). 

The decomposition of this effect on GDP shows that investment and imports are the most affected 

variables both when the oil price rises and when it falls. However, the persistence of both 

components is different in these two states of WTI evolution. In addition, we identify that the 

increase in the oil price causes an instantaneous increase in household consumption, but has a 

delayed response when the price falls, despite holding the same three-quarter persistence in both 

scenarios. Finally, we show that the oil price has a statistically significant effect on real exports 

(production) only in negative variations.  

Given the aforementioned conclusions, it is relevant to make suggestions about public policy 

precisely to face the asymmetric effects of oil prices on the Ecuadorian economy. The first 

recommendation refers to the reallocation of oil funds, because in the face of an increase in the 



price of oil, it is suggested to reserve part of the proceeds for savings. In this line, this oil fund 

should be redirected to infrastructure projects that achieve greater productive linkages between 

industries, and maintain employment, income, and consumption of households. According to Díaz-

Cassou & Ruiz-Arranz (2018), investment by the public sector can be one of the ways to save the 

income of the Ecuadorian economy, thus in a recession scenario due to a decrease in price, the 

funds saved could defuse the coming crisis.  
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