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Abstract  
A time-series ARDL model produced an estimated REER misalignment that was larger in its 

overvaluation than the estimated overvaluations of the EQCHANGE database and the IMF 
reports. All three estimates corroborated that movement of REER after the 2014-2016 decline in 
oil prices deviated from what the macroeconomic fundamentals would justify.  
An analysis, rooted in separate evaluations by the IMF, of dollarization’s role in Ecuador’s 
overvalued REER through an appreciation of the dollar and unsynchronized business cycles. The 
implications of a persistently overvalued REER are varied, but its effect on competitiveness and 
productivity of tradables is noteworthy given Ecuador’s low-complexity exports.  
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I. Introduction 
 

In 1995, Ecuador’s economic complexity level – a gauge of the diversity and 

advancement of an economy’s export base – ranked 112th out of 132 countries; in 2019, Ecuador 

ranked 120th (Atlas of Economic Complexity). One of the least complex economies in the world, 

an economy reliant on oil export revenue, was buoyed by the commodity cycle of the 2000’s 

(Oks and Williams 2022). Perhaps evident from its stagnation in complexity level, Ecuador has 

been unable to shift from low to high productivity sectors. Within South America, Ecuador is not 

anomalous in this sense; the productive structures of much of South America are rigidly tied to 

raw commodities (Valdecantos 2023; Oks and Williams 2022). There are complex global 

dynamics here that contribute to the Ecuador’s inability to diversify its export base, but 

Ecuador’s decision to fully dollarize in 2000 may be contributing to the rigidity of Ecuador’s 

productive structure.  

It is through the transmission mechanism of the real effective exchange rate (REER) that 

an analysis of Ecuador’s dollar regime takes place. For this purpose, a time-series ARDL model, 

in line with the behavioral equilibrium exchange rate (BEER) approach from Clark and 

MacDonald (1998), is used to estimate a long-run equilibrium REER of Ecuador and to calculate 

potential REER misalignment.    

  
II. Literature Review  
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The strain of literature that this analysis most squarely fits into is the behavioral 

equilibrium exchange rate (BEER) approach (Clark and MacDonald 1998, 2004) as applied to 

emerging and developing economies. Much of the methodology used here sought to replicate 

that of Vdovychenko (2021) who performed a single-country, BEER and FEER analysis on 

Ukraine. Loukoianova (2007) and Osoz et al. (2012) choice of long-run determinants and 

subsequent analyses of REER misalignment for Ghana and Nigeria, respectively, were also 

informative to the methodology. Specifically, it was Nigeria’s status as a state deeply reliant on 

oil exports, as well as Ghana’s reliance on commodities trading, that offered pertinent 

approaches.      

In an analysis of Nigeria’s REER, Osoz et al. (2012) used oil price as one of the long-run 

determinants. The authors justify this as a proxy of Nigeria’s terms of trade given the extreme 

export share of oil. As Ecuador’s reliance is not as dramatic, it is important to capture price 

movements in non-oil commodities.  

However, given the absence in previous literature of the BEER approach being applied to 

fully dollarized sovereigns, there is uncertainty over which determinants may have a long-run 

effect on the REER. This uncertainty is amplified given a one-country analysis where country-

specific idiosyncrasies should be addressed. The novel addition to the literature is the inclusion 

of the federal funds effective rate as a hypothesized determinant, the justification of which is 

discussed below. For emerging markets, the effect of interest rates are most typically captured as 

an interest rate differential between domestic rate and those of trade partners (Loukoianova 

2007).   

The selection of which macroeconomic fundamentals to include were mostly driven by 

previous literature. The inclusion of relative productivity differential between Ecuador and its 
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trade partners, net foreign assets, and commodity terms of trade are consensus determinants and 

have been used widely across previous literature.  

 
 
 
 
 
 
III. Data  

The data used comes from the years 2000-2019. The reasoning for that window is: 

Ecuador fully dollarized in 2000 and data availability issues bounded data selection to 2019. 

There was concern that pre-dollarization data might skew results, especially for the REER, given 

the currency crisis experienced in the lead up to dollarization.   

 

REER  

The observed REER data comes from an index by the think-tank Bruegel, as described in 

Darvas (2021). Specifically, it is annual CPI-based REER data as determined in relation to 

Ecuador’s top 65 trade partners. The weights used to determine weighted average of consumer 

prices in trading partners are time-varying, geometrically averaged weights implying there is no 

base year (Darvas 2021).  

  
Productivity differential  

The productivity differential, as is typical with previous literature was proxied used real 

GDP data. Defined here as the ratio of Ecuador’s output-side real GDP per capita to the weighted 

average of its trade partner’s output-side real GDP per capita. Weights determined by respective 

annual revenue share of Ecuador’s exports for the top 65 partners. These weights vary every 



 5 

year. The output-side real GDP data is sourced from Penn World Table 10.01 (Feenstra et al. 

2015) and the trade data from Harvard’s Atlas of Economic Complexity.   

The overwhelming consensus in the literature over the use of productivity differential as 

a long-run determinant of the REER stems from the need to account for the Balassa-Samuelson 

effect; which in part states that it is differences in the productivity level of tradable goods across 

countries that help to explain movements in exchange rates (Vdovychenko 2021). Use of output-

side real GDP per capita data is helpful for observing the relative difference between Ecuador 

and its trade partners in the productivity of tradeable goods and services (Feenstra et al., 2015). 

An increase of the productivity differential would signify that Ecuador is becoming relatively 

more productive compared to its trade partners, thus it would be expected for the REER to 

appreciate. 

 
Net Foreign Assets  

Net foreign assets as a percentage of GDP, both measured in current dollars. Net foreign 

assets being the sum of foreign assets held by monetary authorities and deposit banks, sourced 

from the World Bank’s Word Development Indicators database.  

A decline of NFA is the result of increased indebtedness, this debt will need to be 

serviced from an improved trade balance. Then, a decline in NFA should result in a decline in 

the REER through an increase in trade balance (Vdovychenko 2021).  

 

Commodity Terms of Trade  

This data is collected from the IMF’s Commodity Terms of Trade database as described 

in Gruss and Kebhaj (2019). It is a country-specific commodity price index that accounts for 45 

commodities. To account for changing export composition over time, time-varying weights are 
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used. Originally monthly data with June 2012 as base month, the data was averaged into annual 

data.  

The CToT provides a variable that captures terms of trade shocks as the movement of the 

CToT can be abstracted as gain (loss) of aggregate disposable income from change in 

international prices of 45 listed commodities (Gruss & Kebhaj 2019). An appreciation in income 

would mean an appreciation in the REER given that Ecuador’s export base – dominated by crude 

oil, bananas, and shrimp – is particularly sensitive to global commodity prices (Atlas of 

Economic Complexity).   

 

Federal Funds Effective Rate  

The federal funds effective rate, the key interest rate in the US, is guided by the actions of 

Federal Reserve and their appraisal of the state of the US economy (FRED 2023). This data was 

sourced from FRED and is measured as a percent. Previous literature does account for the 

interest rate, Clark and MacDonald (1998) incorporating the domestic real interest rate as a 

determinant for BEER. For emerging markets, the effect of interest rates are most typically 

captured as an interest rate differential between domestic rate and those of trade partners 

(Loukoianova 2007). The lack of independent monetary policy in Ecuador presents a unique 

situation as a fully dollarized economy has not undergone a BEER analysis.   

In the IMF’s first review (2019) of Ecuador under its recent involvement in the Extended 

Fund Facility, they cite the strong cyclical position and appreciation of the dollar as the leading 

causes for Ecuador’s rising REER. The inclusion of a hypothesized determinant that is correlated 

with US business cycles might offer explanatory power to Ecuador’s REER through its relation 

to the US NEER and thereby Ecuador’s NEER. The effective federal funds rate, in line with 
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standard economic intuition, should be correlated with real economic activity in the US (King, 

1996). Further, there is an explicit relationship between federal funds effective rate and nominal 

appreciation of the dollar (Alderman et al. 2023). A correlation with the movement of domestic 

Ecuadorian deposit rates is not what this variable seeks to capture. It is an alternative route to 

capture movement of Ecuador’s NEER, through that of the US, that is of interest; explaining 

why a relative measure was not included.  

 
VI. Methodology 
 

There are three overarching camps for estimating the equilibrium REER: Fundamental 

Equilibrium Exchange Rate (FEER) (Williamson 1994), Natural Equilibrium Exchange Rate 

(NATREX) (Stein 1994), and Behavioral Equilibrium Exchange Rate (BEER) (Clark and 

MacDonald 1998). These arose as a result of the inadequacies of Purchasing Power Parity (PPP) 

as an equilibrium exchange rate. The FEER’s assumption of internal (i.e. no output gap and full 

employment) and external balance (sustainable debt), does not align with Ecuador’s reality over 

the sample period (2000-2019). On internal balance, there is a significant level of “inadequate 

employment”, hovering around 55% of all employed from 2016 to 2018 (IMF 2019a). Ecuador 

entered into the IMF’s Extended Fund Facility (EFF) in 2019, a clear sign that their debt was not 

sustainable in medium term. BEER, considered a direct approach, takes in fundamentals without 

the need for similar normative assumptions and while better capturing short-run and cyclical 

movements (Costa 2005). Given the nature of the fundamentals selected this is advantageous. 

The BEER approach can also be considered comparatively straight forward, Vdovychenko 

(2021) describes it as two-step approach 1) establish long-run relationship 2) use coefficients 

obtained to estimate equilibrium REER. It’s a single equation reduced form model just as FEER.   
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The analytical usefulness of the BEER approach is two-fold: firstly, it allows for 

estimation of long-run equilibrium REER and thus for an estimation of REER misalignment, also 

referred to as the REER gap. Secondly, its use of macroeconomic fundamentals grants the 

identification of which fundamentals may be influencing the REER over time; which can be 

useful for implementing policy solutions to address a misaligned REER.  

The methodological approach taken by Clark and MacDonald (1998, 2004) is followed, 

with a keen eye towards the single-country analysis of Ukraine’s REER by Vdovychenko (2021).    

An autoregressive distributed lag (ARDL) model was used to establish the presence of long-run 

relationship between REER and fundamentals. Kripfgnaz and Schiender (2022) argue that the 

methodology laid out by Pesaran et al. (2001) is superior to Engle and Granger (1987) in 

confirming and estimating long-run relationships. Kripfgnaz and Schiender (2022) and others 

have suggested that the approach of Engle and Granger (1987) invites inaccuracy because of its 

need to pretest for stationarity and its inability to capture short-run dynamics (which may bias 

the accuracy of estimators). An advantage of the ARDL is that as long as no variables are of the 

second order of integration (i.e. I(2)) than the variables can be strictly I(0), I(1), or a combination 

(Kripfgnaz and Schiender 2022). Lastly, a vector error correction model to establish 

cointegration would not have been suitable given the small number of observations.  

To specify an ARDL model and confirm the existence of a cointegrated (i.e. long-run 

relationship), the stages described by Kripfgnaz and Schiender (2022) were followed. The results 

of which are contained in Annex I.   

 First, fundamentals hypothesized to have a long-run effect on Ecuador’s REER were 

chosen, the intuition for which has been reasoned above. Second, it was decided to leave the 

intercept unrestricted and to not include a time trend as an independent variable. Third, the 
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optimal lag order was obtained using the maxlags() command which algorithmically compares 

lag orders using Akaike information criteria, thus helping to reduce model uncertainty as it 

concerns lags. There is a technical requirement for the bounds testing where a minimum ratio of 

2:1 between the number of observations and degrees of freedom is imposed. Given the small 

number of observations in the sample, a conservative approach was taken, the implications of 

which are elaborated on in Limitations.    

Fourth, once the optimal ARDL specification was estimated (as shown in equation (2)), 

the Ljung-Box test was performed on the lags of residuals to ensure there is no autocorrelation 

present – an important step for eliminating bias. Next, the ARDL model is reparametrized into an 

error correction model in order to estimate long-run and short-run effects, this is represented as 

equation (3). Lastly, in order to confirm the existence of a long-run relationship, the bounds 

testing of Pesaran et al. (2001) was conducted. This entails three tests that account for different 

scenarios and whether variables are I(0) or I(1). Importantly, the Kripfgnaz and Schiender (2020) 

critical values are used, which adjust to small sample sizes. All three null hypotheses were 

rejected meaning there exists cointegration between the REER and fundamentals.       

With the existence of a long-run relationship corroborated by the bounds testing, the next 

step was to take the long-run coefficients and apply them to the equilibrium values of the 

respective fundamentals. The equilibrium values were estimated by obtaining the trend 

component of the fundamentals using the Hodrick-Prescott filter as has been done by Clark and 

MacDonald (1998) Vdovychenko (2021) and others. These equilibriums values were then placed 

into equation (4), which provided the estimation of the equilibrium REER (EREER) in natural 

log. The REER misalignment can then calculated as shown in equation (5).  

 
 
(1)    𝐸𝑅𝐸𝐸𝑅	$ = 	𝑓(𝑝𝑑, 𝑐𝑡𝑜𝑡, 𝑛𝑓𝑎, 𝑓𝑒𝑑𝑟)          
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The specification of the ARDL(1, 1, 0, 1, 0) model, in ARDL(p, q, …, q) notation, can be represented as:  
 
 
(2)    𝑅𝐸𝐸𝑅3 = 𝑐4 +	𝜙4𝑅𝐸𝐸𝑅378 +	𝛽4𝑝𝑑3 +	𝛽8𝑝𝑑378 +	𝛽:𝑐𝑡𝑜𝑡3 +	𝛽;𝑓𝑒𝑑𝑟3 +	𝛽<𝑓𝑒𝑑𝑟378 +	𝛽=𝑛𝑓𝑎3 +	𝑢3   
 
  
 
(3)    ARDL(1, 1, 0, 1, 0) represented in error correction form:   
 
∆𝑅𝐸𝐸𝑅3 = 𝑐4 − 𝛼(𝑅𝐸𝐸𝑅378 − 𝜃4𝑝𝑑3 − 𝜃8𝑐𝑡𝑜𝑡3 − 𝜃:𝑓𝑒𝑑𝑟3 − 𝜃;𝑛𝑓𝑎3) + 𝜓4∆𝑝𝑑3 + 𝜓8∆𝑓𝑒𝑑𝑟3 + 𝑢3  
 
Where 𝛼 is the speed-of-adjustment coefficient, 𝜃D	is the respective long-run coefficient (reproduced as 𝜃E in eq. 
4), and 𝜓D is the respective short-run coefficient. Reparameterization of coefficients, as shown in Kripfgnaz and 
Schiender (2022), is provided in Annex _.  
 
 
 
(4)    𝐸𝑅𝐸𝐸𝑅$ = 𝑐4 +	𝜃FG𝑝𝑑H +	𝜃I3J3𝑐𝑡𝑜𝑡H +	𝜃KLM𝑛𝑓𝑎H +	𝜃LNGO𝑓𝑒𝑑𝑟H + 𝑢3      
 
Where 𝜃E is representative of long-run coefficients and 𝑥H is representative of equilibrium of respective 
fundamental.  
 
 
(5)    𝑀𝐼𝑆3 = 𝑅𝐸𝐸𝑅3 − 𝐸𝑅𝐸𝐸𝑅3      
 
 
V. Findings 
 

It was found that the long-run coefficients of the following determinants were statistically 

significant at a significance level below 1%: productivity differential, CToT, and NFA. These 

coefficients can be interpreted just as the coefficients in a typical OLS regression model 

(Kripfgnaz and Schiender 2020). We can then say that a one-unit increase in productivity 

differential, CToT, or NFA would have the respective approximate effects on the REER of: a 

1.00% increase, a 7.68% decline, and a 6.73% decline. The signs on the CToT and NFA are both 

negative, running counter to the consensus economic intuition, this is discussed further in 

Limitations.   
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The long-run effect of the federal funds effective rate was found to be not statistically 

different from zero, but interestingly the short-run coefficient for federal funds effective rate 

was, at a significance level below 1%. With that interpretation being that a one unit increase in 

the federal funds effective rate (a seemingly implausible rate increase in interest rates over the 

short-run) would result in a decline in the REER of 1.76%.    

  
 

Figure 1. Observed REER and estimated long-run equilibrium measured in REER index (Darvas 2021) 

 
REER data sourced from Darvas 2021. EREER calculated by author as described here. 

 
It was found that the observed REER was significantly overvalued when compared to the 

estimated long-run equilibrium REER (EREER) obtained from the methodology outlined above. 

Figure _ depicts the EREER as rather steady in comparison, with little co-movement between the 

two. The misalignment is remarkably persistent, in part because of the relative stability of the 

EREER.     

Figure 2. 𝑀𝐼𝑆 as percentage of the estimated long-run equilibrium REER (EREER) 
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The calculated misalignment (𝑀𝐼𝑆3) is shown here as a percentage of the estimated EREER, calculations by author. Observed REER data sourced 

from Darvas 2021. 
  
 
 
VI. Discussion 

Before a discussion on the reasoning and implications of a sizable and persistent REER 

misalignment, it is crucial to ground the empirical findings here with those from the IMF and the 

French research center, CEPII.  

EQCHANGE, developed by CEPII, is a database that using BEER methodology 

calculates an equilibrium REER and misalignment of REER. In their estimation, they take as 

determinants sectoral productivity relative to trade partners, net foreign assets as a percent of 

GDP, and terms of trade. The estimates shown in Figures _ and _ are those derived from time-

varying five-year weighted averages and 30 trade partners (Couharde 2018).   

To get a sense of the IMF’s analysis, data had to be cobbled together across a few 

different reports on Ecuador. A methodology was used that adheres to an external balance 

assessment approach and appears to slightly change from report to report, but is nonetheless a 

valuable comparison. A 2016 IMF Article IV report, finds that in 2015 Ecuador’s REER was 

overvalued by 25% (IMF, 2016, p.40). A 2019 Staff Report evaluates the REER to be overvalued 
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by 31 percent (IMF, 2019a, p.62). Another report published a few months later would seem to 

revise that overvaluation to 34 percent (IMF, 2019b, p.8).  

A comparison of Figure 1 and Figure 3 reveals that the findings presented here are of an 

order of magnitude and persistence well above that of EQCHANGE, but importantly – for the 

sake of the credibility of the results and model – the estimated misalignment (𝑀𝐼𝑆) does move 

with the misalignment calculated by EQCHANGE. The available IMF statistics, that are not 

plotted, of overvaluation fit between and support the findings of significant overvaluation. It 

should be noted that all three analyses used differing methodology.     

 
Figure 3. From EQCHANGE Ecuador’s observed REER and long-run estimated REER (EREER) 

 
                  Data sourced from EQCHANGE as described in Couharde et al. (2018).   
 
 
 

Figure 4. Comparison of Ecuador’s estimated REER misalignment (𝑀𝐼𝑆) between author and 
EQCHANGE database 

60

70

80

90

100

110

120

130

2000
2001

2002
2003

2004
2005

2006
2007

2008
2009

2010
2011

2012
2013

2014
2015

2016
2017

2018
2019

In
de

x 
(b

as
e 

= 
20

10
)

EQCHANGE: Ecuador's Estimated Equilibrium REER 
and Observed REER under dollarization, 2000-2019

EQCHANGE EREER EQCHANGE REER



 14 

 
                        𝑀𝐼𝑆 is calculated by the author following the methodology described. EQCHANGE 𝑀𝐼𝑆 comes from EQCHANGE. 
 
 

 

What is true across the findings is that there is a disconnect between the macroeconomic 

fundamentals and Ecuador’s REER. Dollarization’s complicity in the documented misalignment 

can offer an analysis where the consensus long-run determinants cannot; in examining the impact 

of dollarization on the REER, the influence of the nominal effective exchange rate (NEER) on 

the REER is a useful starting place.  

Differing in notation, equation (7) shows the equation used in Darvas (2021) and exhibits 

the relationship between the NEER and REER. The NEER is composed of the nominal exchange 

rate (NER) in the form of the weighted average of bilateral nominal exchange rates, as shown in 

equation (6); from Couharde (2018), again with differing notation.       

   

(6)    𝑁𝐸𝐸𝑅D,3 = 	∏ 𝑁𝐸𝑅DV,3W
VX8      

Representative of the product of bilateral exchange rates between country	𝑖	 and trade partner 𝑤 at time 𝑡 with 𝑁 trading partners  
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(7)    𝑅𝐸𝐸𝑅D,3 = 𝑁𝐸𝐸𝑅D,3 ⋅
\],^
\_,^

            

Where \],^
\_,^

 is the consumer price ratio between country i and its trade partners W  

 

Log transformation of equation (7): 

(8)    ln 𝑅𝐸𝐸𝑅D,3 = ln𝑁𝐸𝐸𝑅D,3 + ln𝑃D,3 − ln𝑃c,3	  

 

(9)    𝜎eΔ𝑟𝑒𝑒𝑟D,3g                   
																															= 𝜎eΔ𝑛𝑒𝑒𝑟D,3g + 𝜎eΔ𝑝D,3g + 𝜎e𝑝c,3g + 2 ⋅ 𝜎eΔ𝑛𝑒𝑒𝑟D,3, Δ𝑝D,3g																									 

																																									−2 ⋅ 𝜎eΔ𝑛𝑒𝑒𝑟D,3, 𝑝c,3g − 2 ⋅ 𝜎eΔ𝑝D,3, 𝑝c,3g	  
 

Where 𝑟𝑒𝑒𝑟D,3 = ln 𝑅𝐸𝐸𝑅D,3	; 𝑛𝑒𝑒𝑟D,3 = ln𝑁𝐸𝐸𝑅D,3 	 ; 	𝑝D,3 = ln 𝑃D,3 	 ; 	𝑝c,3 = ln 𝑃c,3	 

 

Using the data of 170 countries from 2016-2021, and equations (7)-(9), Darvas (2021) 

demonstrates that short-run changes in REER are principally determined by changes in NEER. 

This would suggest that the nominal exchange rate (NER) may have a short-run effect on the 

REER. Ecuador being a fully dollarized economy, their NER appreciates just as that of the US. 

As the IMF (2016, 2019ab, 2021, 2022) cites across its reports, what drives Ecuador’s short-term 

REER movements are nominal movements of the dollar. However, the plotting of Ecuador’s 

observed REER and the US’s NEER, in Figure 5, would seem to suggest a persistent effect.      

 
 
 
 
 

Figure 5. Nominal Appreciation of dollar and Ecuador REER appreciation 
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                           NEER and REER data sourced from Darvas (2021). 

    

A stylized fact may be that it is the relative strong cyclical position of the US economy, 

in conjunction with US monetary policy, that led to an appreciation of the dollar over the second 

half of the sample period (Alderman et al. 2023). Consequently, it is US business cycles, which 

can reasonably be labeled an exogenous force, that are causing the appreciation of Ecuador’s 

NEER and thus Ecuador’s REER.     

A theorized and empirically supported cost of dollarization is the potential for little 

cyclical synchronization between the dollarized sovereign and the US (Swiston 2011, Berg and 

Borenzstein 2000). This coincides with, and is reinforced by, a lack of monetary policy in the 

dollarized state – US monetary policy is shaped in accordance with US conditions, and not 

Ecuadorian. These two processes – unsynchronized business cycles and only suboptimal policy 

tools to smooth the subsequent increase in output volatility – are what has occurred in Ecuador 

(Swiston 2011, Koráb 2023). Confronted with an output shock, Ecuador’s REER is unable to 

adjust and stabilize output, with stabilization falling to an indifferent US monetary policy regime 

(Swiston 2011).  
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The 2014 fall in oil prices, given Ecuador’s reliance on oil exports, provides an episode 

of the impact that cyclical disconnect between Ecuador and the US can have on Ecuador’s 

REER. Grigoli et al. (2017), in an analysis of the 2014-2016 price drop, found that, out of a 

group of prominent oil exporting countries (which included Ecuador), the countries that fared 

better had the ability to conduct counter-cyclical policies (fiscal and monetary) and had a flexible 

exchange rate – allowing relative prices to adjust, to some degree, to handle the shock. Ecuador’s 

REER was unable to adjust to the country’s fall in real GDP. So, while its productivity and terms 

of trade fell, signaling that the REER should also fall, its REER following the US NEER, 

increased. The business cycles of Ecuador, abstractly rendered by fundamentals, would not 

dictate a rise in the REER; dollarization, which can be deemed an exchange rate policy, presents 

itself as an institutional rigidity preventing the adjustment of the REER towards its equilibrium.    

  

Figure 6. Annual Crude Oil Price (Brent – Europe) and Ecuador’s relative productivity 

 
Crude Oil Price data sourced from FRED. Productivity Differential calculated by author using data from World Penn Table and 
Atlas of Economic Complexity.      

 

This episode, leaving Ecuador’s REER persistently overvalued, can additionally be 

rendered as a shock to Ecuador’s international competitiveness. Staehr and Vermeulen (2016) 
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use a CPI-based REER index as a proxy for competitiveness, finding that among Euro area 

members a short-term shock to REER hurts GDP growth, with this effect lasting approximately 

two years. It is well established that an overvalued REER hurts the competitiveness of tradable 

goods (Rodrik 2008). Rodrik (2008) stresses that an overvalued REER hurts growth and reports 

that an undervalued REER is a necessary component to rapid growth (i.e. development) for low- 

to middle-income countries as it allows the relative profitability of tradables to increase. There is 

a path dependency to economic development that requires a country, unless the country is a 

supremely well-managed petrostate, to cultivate a manufacturing sector; this a necessity largely 

because of the scale in productivity gains that only manufacturing can facilitate (Oks and 

Williams 2023). Therefore, a persistently overvalued REER can restrain growth through a drag 

on the productivity of tradables.   

 

During sustained periods of a relatively strong dollar, dollarization, through its role in 

sustaining an overvalued REER, harms the development of Ecuador and perpetuates an export 

base that is low in complexity and undiversified. This fits with the critique of dollarization that 

there is a trade-off between growth and price stability (Koráb 2023).      

 
VII. Limitations 

The most notable limitation to the results obtained is the relatively small number of 

observations used. Issues surrounding data availability, specifically for output-side real GDP 

data, led to the use of annual data; this and Ecuador’s relatively short experience with 

dollarization, contributed to the small sample size. There are a few limitations stemming from 

this, none more important than the prospect that inference of results cannot be considered 

reliable. The outcome of such a small number of observations, especially in combination with the 
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relatively large number of variables used, is unprecise estimators and thereby an unprecise model 

(Kripfgnaz and Schnieder, 2022). However, it should be noted that when establishing 

cointegration (i.e. a long-run relationship) what is important is the time span covering 

observations (Giles, 2014).   

 Another, more technical, consequence of the small number of observations concerns the 

number of lags that could be taken. The bounds test, used to confirm the existence of 

cointegration, associated with the ARDL model requires at least twice as many observations as 

coefficients (Kripfgnaz and Schnieder, 2022). This forced a conservative approach to selecting 

lags. While 19 observations imposes a technical limitation, having observations covering 19 

years is beneficial and aligns with much of the empirical literature on developing market 

exchange rates [see Edwards and Savastano (1999), p.47 for a comprehensive list].  

 A lack of lags taken for some of the independent variables does not allow the error 

correction model to separately estimate short-run effects for variables with no lags, it only allows 

for the estimation of long-run effects. This is another limitation of a lack of observations, as it is 

not technically possible to take additional lags. Taking too few lags can lead to misspecification 

of the model and may have contributed to the negative coefficients on long-run effects of the 

CToT and NFA.  

Model uncertainty is another significant limitation that must be noted. There are many 

variables that could be considered a determinant for estimating Ecuador’s equilibrium REER. 

Specification of a model that reasonably accounts for all feedback mechanisms is very difficult. 

The approach to specify a model with the same determinants employed by Vdovychenko (2021) 

is not exhaustive in attempting to limit model uncertainty. An approach where several models are 
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used in aggregation to estimate the equilibrium REER, like the one taken by Vdovychenko 

(2021), better controls for model uncertainty.    

VIII. Conclusion 

A time-series ARDL model, with significant limitations, produced an estimated REER 

misalignment that was notably larger in its overvaluation than the estimated overvaluations of 

the EQCHANGE database and the IMF reports. All three independent estimates corroborated the 

notion that movement of the REER after the 2014-2016 decline in oil prices deviated from what 

the macroeconomic fundamentals would justify.  

An analysis, rooted in separate evaluations by the IMF, of dollarization’s role in Ecuador’s 

overvalued REER through an appreciation of the dollar and unsynchronized business cycles. The 

implications of a persistently overvalued REER are varied, but its effect on the competitiveness 

and productivity of tradables is noteworthy given Ecuador’s low-complexity exports. Then, 

dollarization will not only reduce growth and increase output volatility, but may materially pile 

on to complex global dynamics that have brought Ecuador to a place with no substantive 

manufacturing base.        

There are various paths that tangential further research could go. One would be a 

replication of the methodology presented here, but instead using quarterly data and better 

specifying of the model using different combinations of long-run determinants. Another option 

might entail a comparison of BEER between the fully dollarized states of Ecuador, El Salvador, 

and Panama, with Ecuador’s non-dollarized regional neighbors Chile, Colombia, and Peru. 

These two options could lend credence to the idea that dollarization may contribute to the 

overvalued REER. A distinctively separate strand of research might focus on the implications of 

an overvalued REER, relying on granular sector-specific productivity data, an analysis of how 
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the REER influences sectoral productivity and resource allocation across both tradables and non-

tradables. An analysis of this kind may be able better able to quantify dollarization’s impact on 

the complexity level of Ecuador’s export base.  
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