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ABSTRACT 

 

This paper examines the effects of several “traditional” fundamentals to the equilibrium real exchange 

rates in the northern triangle countries: El Salvador, Guatemala and Honduras. This paper contributes 

to the literature by incorporating remittances inflows into the set of fundamentals and providing an 

assessment that includes data that covers the post-financial crisis period in the United States, the main 

source of remittances to these countries. Using the reduced form direct estimation of the equilibrium 

real exchange rate through the implementation of the Engel and Granger 2-step approach and the 

Johansen approach for cointegration, this paper provides an assessment of the current and total 

misalignment of the REER in the period 1990-2015, and the role of each fundamental in the short-run 

behavior of the REER as well as in the determination of the long-run equilibrium Real Exchange Rate.  
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I. INTRODUCTION 

 

The Real Effective Exchange Rate (hereinafter, the REER) in the three northern triangle countries, El 

Salvador, Guatemala and Honduras has been appreciating since early 1990s. The measure of the real 

effective exchange rate in this paper is a proxy measure of the real exchange rate of these countries which 

are a benchmark for the value of one country’s goods against those of another country while holding 

nominal exchange rates constant (Catão, 2007). The purpose of this paper is to identify potential economic 

determinants of the real effective exchange rate appreciation in these countries over the period 1990 to 

2016. This is a worthwhile question because REER appreciations  implies that exports are relative more 

expensive than imports and are correlated with losses in national competitiveness and job losses in the 

nontraditional tradable sector (Barajas et al., 2010). For the commodity-exporting northern triangle 

countries, this issue is relevant in terms of economic development because nontraditional exports include 

agricultural products1 that are exported by agricultural cooperatives and produced by people living under 

the national poverty line. If those sectors’ competitiveness is worsened, there can be negative effects to 

rural employment and economic growth. Thus, it is key to provide insights about the role of determinants 

to promote a more informed discussion about how the government can play a role in mitigating the negative 

impacts of the real appreciation in the economy.  

If  purchasing power parity (PPP) were to hold, the value of the real effective exchange rate should be 

constant over time if the currency is in equilibrium (Catão, 2007). So, one can expect that in the presence 

of diverging real effective exchange rates among countries, there is pressure for the real exchange rate to 

return to its equilibrium value which implies that in the case of an overvalued currency there will be a real 

depreciation and for undervalued currencies a real appreciation (Catão, 2007). Most importantly, 

misalignments may be indicative that the economy is not on an external or internal balance. Nevertheless, 

an appreciation in the REER should not be interpreted as a misalignment from the equilibrium because 

there are market imperfections that normally render PPP invalid and real exchange rate “fundamentals” 

play a role in determining the profile of the REER.  

Therefore, the second goal of this paper is to assess whether the REER in the northern triangle countries is 

misaligned with respect to its “equilibrium” value or not. For this particular goal, I directly estimate the 

“equilibrium” real effective exchange rate (EREER) using a set of “traditional” RER fundamentals and a 

set of reduced form equations. This assessment is traditionally done by the IMF but as Funke (2015) 

suggests, besides the IMF’s empirical approaches that can be used as benchmarks, it is important to 

undertake a thorough analysis incorporating country-specific economic approaches and competitiveness 

indicators (Funke, 2015). For instance, this paper contributes to the literature by providing a more updated 

examination of the role of the traditional fundamentals to the equilibrium real effective exchange rate with 

post-financial crisis data and a close analysis of the role of worker’s remittances as a potential determinant 

of the real exchange rate in these countries.   

Remittances have become one the most important sources of foreign exchange for el Salvador, Guatemala 

and Honduras. In the case of these countries, remittances have surpassed net foreign direct investment and 

official development assistance funds and by the end of 2015, these flows were as large as 16.5%, 9.9% 

and 17.8% of their nominal GDP, respectively. Remittances have positive effects for the recipient nations 

                                                                 
1 According to International Food Policy Research Institute, some of the nontraditional agricultural exports include 

snow peas, broccoli, cauliflower and parsley (Braun et al., 1989). 

http://www.imf.org/external/pubs/ft/fandd/2007/09/basics.htm#author
http://www.imf.org/external/pubs/ft/fandd/2007/09/basics.htm#author
http://www.imf.org/external/pubs/ft/fandd/2007/09/basics.htm#author
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including economic growth and reduced inequality and poverty (Acosta et al., 2007; Fajnzylber and Lopez, 

2007; Combes et al., 2014).   

Remittances may also play an important role as a shock absorber and help countries to smooth short-term 

income disturbances ─particularly in bad times (Amuedo-Dorantes and Pozo, 2011; Frankel, 2011). Indeed, 

capital flows do not behave as they are supposed to in theory and instead of smoothing short-term income 

shocks, they tend to be procyclical (Kaminsky, et al., 2005; Frankel, 2011). Thus, the movements of capital 

flows in developing countries may exacerbate deviations from the trend long-term output and cause welfare 

losses. Nevertheless, remittances might not be procyclical because the incentives driving these flows are 

not affected by the same institutional motivations that may drive the procyclicality of other capital flows 

and government expenditure e.g. the voracity effect (Tornell and Lane, 1999) when governments might 

need to spend money to gain political support even in goods times when there should be lower expenditure 

and higher savings. Under these considerations, remittances may be counter-cyclical with respect to 

domestic business cycles and may generate welfare gains from their income-smoothing effects. 

On the other hand, remittances are different to traditional debt as those do not generate future repayment 

obligations or do not have political or economic impositions that must be complied (Barajas et al., 2010). 

Despite these benefits to the economies, Barajas et al., (2010) suggest that remittances may have a cost in 

the sense that these inflows could cause a “Dutch Disease” problem and result in an appreciation of the real 

exchange rate.  

Remittances have been growing since the 1970s and their growth has been in line with an appreciation of 

the Real Effective Exchange Rate in the three northern triangle countries.  Therefore, a third goal of this 

paper is to understand to what extent remittances are associated with the real effective exchange rate 

appreciation in these three countries since 1990. Hence, I also contribute to the literature on this matter by 

providing a discussion of recently available household-level studies about the use and empirical cyclical 

behavior of remittances in these countries vis-à-vis the results of the traditional direct estimation of the 

equilibrium real effective exchange rate. 

With these goals in mind, the paper is organized as follows, section II provides an overview of historic 

evolution of the REER and remittances in the northern triangle countries; section III provides details on the 

theoretical model and the role of the hypothesized RER fundamentals; section IV provides a summary of 

the literature on the topic; section V describes the empirical approach of the paper; section VI provides a 

description of the data and the results of the paper; and section VII summarizes the main conclusions of 

this study.  

 

II. BACKGROUND 

 

Real Effective Exchange Rates 

 

The measure of the real exchange rate used in this paper is the real effective exchange rate (REER) which 

is: “an average of the bilateral RERs between the country and each of its trading partners, weighted by the 

respective shares of each partner” (Catão, 2007). In the particular measure of the REER, it is specifically 

67 trading partners. The REER for country i at time t is for instance, a measure of the relative price of traded 

goods to non-traded goods in the domestic economy and is given by equation 1: 

http://www.imf.org/external/pubs/ft/fandd/2007/09/basics.htm#author
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𝑅𝐸𝐸𝑅𝑖𝑡 =

𝑃𝑇
𝑃𝑁𝑇

= 𝑁𝐸𝐸𝑅𝑖𝑡 ∗
𝐶𝑃𝐼𝑖𝑡

𝐶𝑃𝐼𝑖𝑡
(𝑓𝑜𝑟𝑒𝑖𝑔𝑛)

 
(1) 

where PT is the domestic currency price index of traded goods and PNT is the domestic currency price index 

of non-traded goods (Hassan and Holmes, 2013; Montiel, 1999).  In this paper, an increase (decrease) in 

the value of the REER is equivalent to a real exchange rate appreciation(depreciation) relative to its base 

year (2007). Under equation 1, a real appreciation (an increase) is an increase in the opportunity cost of the 

production of tradable goods (Hassan and Holmes, 2013; Bourdet and Falck, 2006). For instance, an 

appreciation of the REER is associated with a deterioration of a country’s trade competitiveness while 

holding the prices of the trading partners’ constant. The opposite is true so that a decline in the value is a 

depreciation or improved to the country’s external competitiveness.2 Nevertheless, the REER is calculated 

with the using the second part of equation 1, where NEER is the nominal effective exchange rate for country 

i at time t, and CPI is the domestic consumer price index for country i at time t, and CPI(foreign) is a measure 

of the consumer price index of the trading partners. Specifically, the nominal effective exchange rate is 

calculated using equation 2:  

 

𝑁𝐸𝐸𝑅𝑖𝑡 =∏𝑆(𝑗)𝑡
𝑤(𝑗)

𝑁

𝑖=1

 
(2) 

Where the NEER is the geometrically weighted average of S(j)t, the nominal exchange rate between the 

country of study and its trading partner j at time t (measured as the foreign currency price of one unit of 

domestic currency) (Darvas, 2012). The CPI(foreign) is calculated using equation 3: 

 

𝐶𝑃𝐼𝑖𝑡
(𝑓𝑜𝑟𝑒𝑖𝑔𝑛)

= ∏𝐶𝑃𝐼(𝑗)𝑡
𝑤(𝑗)

𝑁

𝑖=1

 
(3) 

Where the CPI(foreign) is the geometrically weighted average of CPI of trading partner j, w(i) is the weight of 

trading partner j and N is the number of trading partners (Darvas, 2012), which in this case is 67. The 

weights sum to one. The weights are assumed to be time-invariant and the REER is measured against a set 

of countries and the composition is constant. The set of countries is representative of international trade for 

country I in the period 1998-2003 (Darvas, 2012; Bayoumi, Lee and Jaewoo, 2006). Darvas (2012) 

acknowledges that there are disadvantages from using constant weights, but he also asserts that there are 

disadvantages in the use of changing weights. For this paper, I use the data provided by Bruegel3 using the 

Darvas’ (2012) methodology. I use this dataset because its calculation relies on publicly available sources 

and is consistent between all three countries. I provide more information on the weight matrices used for 

the northern triangle countries’ 67 trading partners in the Appendix II.  

Based on this data source, figure 1 shows the evolution of the annual REER and remittances inflows in all 

three countries in the period 1960 to 2015.  

 

 

 

 

                                                                 
2 An alternative approach that has been used is to construct a REER measure using international dollars measures as 

the Penn World Tables or Maddison’s dataset (Hassan and Holmes, 2013).  
3 Bruegel is an Economics think tank located in Belgium, http://bruegel.org/about/  

http://bruegel.org/about/
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Figure 1 – Real effective Exchange Rate (100=2007) in 1960-2015 for Guatemala, El Salvador and 

Honduras  

 

Source: Bruegel 2016 

 

 

Source: Bruegel 2016 

 

 

Source: Bruegel 2016 
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Figure 1 shows that for all three countries, the real effective exchange rate has been appreciating since early 

1990s. Moreover, the real effective exchange rate was more volatile in the period 1960-1990 in Honduras 

and Guatemala. In El Salvador, the REER started to appreciate since the 1970s but has also experience 

substantial real depreciations such as in the period 1985-1990. Another important remark in the case of El 

Salvador, is that the REER has not grown following a trend and has grown at a lower rate since 2000. An 

important event that took place in this country in this period, it is the dollarization of the currency, which 

may provide insights on the role of the nominal exchange rate with the US dollar in the determination of 

the REER.  

As discussed in the introduction of this paper, in addition to examining the role of a set of traditional 

determinants in the real appreciation in the period 1990-2016, I focus in examining the role of remittances 

(inflows) –an important source of capital inflows for these three countries in the last two decades. 

Traditionally, remittances have not been included in the set of fundamentals that are used to construct 

measurements of the equilibrium real effective exchange rate for external balance assessments.  

 

Remittances 

 

Remittances are defined as follows: “the sum of personal transfers and compensations to employees.” 

(IMF’s Balance of Payment Statistics BMP6, 2009). Personal transfers include all current transfers in cash 

and in kind between a resident- and a nonresident person regardless of the origin of income or the 

relationship between the parties.  Compensations to employees includes the income of full and short-term 

workers who work in a country where they are not a resident or people employed by nonresident institutions. 

Compensation includes a remuneration in exchange of labor input contributed by the worker in an 

employer-employee relationship, this remuneration can be given in wages and salaries in cash, wages and 

salaries in kind and employers’ social contributions (IMF BMP6, 2009).  

Remittances inflows have grown rapidly in absolute value and relative to GDP in the northern triangle 

countries since 1970. Remittances inflows to the northern triangle countries come largely from the United 

States while remittances outflows are near 0% of GDP (Central Bank of Honduras, 2015). For instance, this 

paper focuses on remittances inflows. As seen in figure 2, all countries experienced a rapid growth in 

remittances as % of their nominal GDP in early 2000s. This period coincides with the “commodity-boom” 

period in Latin America.  The flows decrease relative to their GDP in the period 2006-2009 as result of the 

financial crisis in the US but remittances have been in a steady recovery since 2010 and by 2015, these 

flows were as large as 9.9% of GDP in Guatemala, 16.5% in El Salvador and 17.8% in Honduras. Most of 

the remittances inflows come from northern triangle’s workers in the US (OIM, 2015). Indeed, according 

to the International Organization for Migration in 2015, out of the 1.017 million Guatemalan citizens living 

abroad (6% of the total population), 0.9 million (86% of total emigrants) live in the US. In the case of 

Honduras, out of the 648 thousand citizens living abroad (7.4% of total population), 531 thousand (82% of 

total emigrants) live in the US; likewise, in the case of El Salvador, out of 1.4 million (19% of total 

population), 1.3 million (89% of total emigrants) live in the US. The chart also shows that when looking at 

the logarithm of the REER, one can see that the increment in its value in the period 1990-2015 has been 

matched by an increase in the remittances as percent of GDP in the same period in all three countries.   
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Figure 2 –Logarithm of the Real Effective Exchange Rate (100=2007) and Remittances as % of GDP for 

Guatemala, El Salvador and Honduras in 1990-2015.  

Guatemala 

 

El Salvador 

 

Honduras 

 

Source: author’s own calculations using data from Bruegel and the Central Bank of Guatemala, 

El Salvador and Honduras. 

 

Remittances (inflows) have become an important source of foreign exchange and capital for these countries. 

Table 1 compares the size of the remittances inflows against other typical capital flows recorded in the 

countries’ balance of payments. For instance, for Guatemala in 2013, remittances inflows were as large as 

40% of Guatemala’s total exports of goods and services and 5,578% the assets from direct investment. In 
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the case of El Salvador in 2013, remittances were as large as 61% of total exports of goods and services 

and 5,959% the assets from direct investment. In the case, of Honduras in 2013, remittances were as large 

as 49% of total exports of goods and services and 3,982% the assets from direct investment.  
 

Table 1 - Ratio of the remittances inflows in relation to selected balance of payment inflows: total exports of 

goods and services and Direct Investment (assets) in 2013 – 2015 given in %. 

Country Relative to BOP inflow 2013 2014 2015 

     

Guatemala 
Exports (goods and services) 40 40 46 

Assets – Direct Investment 5,578 -4,751 8,788 

     

El Salvador 
Exports (goods and services) 61 64 64 

Assets – Direct Investment 5,959 2,085 4,349 

     

Honduras 
Exports (goods and services) 49 51 55 

Assets – Direct Investment 3,982 1,926 1,791 

     

Source: Author’s own calculations with data from the Central Bank of Guatemala, Honduras, el Salvador and 

the IMF’s International Finance Statistics data set.  

 

In 2016, the Inter-American Development Bank’s Multilateral Investment Fund (MIF) elaborated country-

specific studies of the socioeconomic characteristics of the beneficiaries of remittances in all three northern 

triangle countries based on national household survey data4. Some of the most relevant findings include: (i) 

almost 1 of every 10 Guatemalans, almost 1 of every 5 Salvadorans and almost 1 of every 6 Hondurans 

receive or live in a household that receives remittances; (ii) in Guatemala 69% of remittance recipients are 

women, in el Salvador 70%, and in Honduras 69%; (iii) in Guatemala 88% of recipient households are 

classified as poor or at risk of becoming poor, in El Salvador 79% and in Honduras 83%; (iv) on average 

remittances represent 44% of total monthly household income in remittance recipient households in 

Guatemala, 50% in El Salvador and 38% in Honduras; (v) the average monthly remittance income of 

remittance recipient households is US $161 in Guatemala, US $195 in El Salvador, and US $ 166 in 

Honduras; (vi) and, 88% of all recipient households use remittances to cover daily consumption 

expenditures in Honduras and 94% in El Salvador. Figure 3 shows the geographical distribution of the 

remittances recipients in all three countries.  

 

 

 

 

 

 

 

                                                                 
4 For El Salvador, the information comes from the 2013 Encuesta de Hogares de Propósitos Múltiples, the dataset is 

made up of 21,086 households (81,865 individuals); for Guatemala, the information comes the 2014 Encuesta de 

Condiciones de Vida (ENCOVI), the dataset is made up of 11,536 households (54,822 individuals); for Honduras, the 

data came from the 2014 Encuesta Permanente de Hogares de Propósitos Múltiples (EPHPM) and the dataset includes 

5,593 households (24,023 individuals). In all three cases, the sample is representative of all rural and urban populations 

in all three countries (MIF, 2016).  
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Figure 3 – Remittances recipients by geographical location in the northern triangle countries in 2014 

 

Guatemala                                                                        El Salvador 

 

Honduras 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Sources: Inter-American Development Bank Group’s Multilateral Investment Fund, 2016. 

 

In the case of Guatemala, remittance recipients as percentage of the population are concentrated in the 

highlands and western parts of the country were poverty rates are higher than in the rest of the country. In 

the case of Honduras, the departments surrounding the Central Valley were the higher recipient; and in the 
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case of El Salvador, the northern departments ranked among the higher recipients relative to their 

populations.  

 

Moreover, Table 2 presents interesting findings regarding the cyclicality of remittances which I estimated 

using the model described in equation 4 and quarterly data from the Central Banks of each country and data 

from St. Louis FED’s FRED for the US GDP: 

 𝑅𝑒𝑚𝑖𝑡𝑡𝑎𝑛𝑐𝑒𝑠𝑖𝑡
𝑐 = 𝛽0,𝑖 + 𝛽1,𝑖𝑑𝑜𝑚𝑒𝑠𝑡𝑖𝑐𝐺𝐷𝑃𝑖𝑡

𝑐 + 𝛽2,𝑖𝑈𝑆_𝐺𝐷𝑃𝑖𝑡
𝑐 + 𝜀𝑖𝑡 (4) 

Where 𝑅𝑒𝑚𝑖𝑡𝑡𝑎𝑛𝑐𝑒𝑠𝑐  is the cyclical component of the quarterly remittances inflows in millions of dollars 

from the US to country i at time t; 𝑑𝑜𝑚𝑒𝑠𝑡𝑖𝑐𝐺𝐷𝑃𝑐  is the cyclical component of the quarterly domestic 

nominal GDP in USD millions at country i at time t; 𝑈𝑆_𝐺𝐷𝑃𝑐  is the cyclical component of the quarterly 

US nominal GDP in USD millions. The cyclical components were calculated using HP-filters with a 

smoothing parameter of 1600. Moreover, I used the augmented Dickey-Fuller test for unit root processes 

in the series and found that all series are I (0). 

As shown in table 2, there is statistical evidence that remittances are procyclical in El Salvador. The 

coefficients 𝛽1 are not statistical significant in the case of Guatemala and Honduras. Moreover, knowing 

that in Guatemala 88% of recipient households are classified as poor or at risk of becoming poor and 83% 

in Honduras, I was keen in examining the cyclicality of the remittances specifically with respect to the gross 

domestic product from Agriculture, Hunting and Fishing activities where the most of the output produced 

by remittance recipients in these countries is recorded. As observed in table 2, remittances are 

countercyclical with respect to the domestic business cycle in Agriculture, Hunting and Fishing activities 

in Guatemala and Honduras, but procyclical in El Salvador.  

 

Table 2 –  OLS – Estimation of linear regression in equation 14. Dependent variable is the cyclical 

component of quarterly remittance inflows in USD millions from the US to northern triangle countries. 

All series used in these estimations are I (0).    

 Guatemala El Salvador Honduras 

       

Cyclical component of: (1) (2) (3) (4) (5) (6) 

       

US quarterly nominal GDP 0.0001*** 0.0001*** 0.0001*** 0.0001*** 0.0001*** 0.0001*** 

 (2.82) (2.41) (5.65) (8.70) (5.10) (5.16) 

Domestic quarterly GDP -0.001  0.128***  0.0001  

 (-0.24)  (4.09)  (0.06)  

Domestic quarterly GDP from 

Agriculture, Hunting and Fishing 

 -0.018***  0.274*  -0.007*** 

 (-2.79)  (1.87)  (-4.59) 

       

Constant 1.40 1.23 0.208 0.299 -3.37 -3.49 

 (0.14) (0.12) (0.07) (0.09) (-0.43) (-0.43) 

R2 0.105 0.155 0.464 0.432 0.325 0.407 

Durbin-Watson 1.59 1.69 2.74 2.59 1.43 1.39 

N 62 62 100 100 48 48 

HAC Standard errors in parentheses; * p < 0.10, ** p < 0.05, *** p < 0.01; This model has been corrected for 

serial correlation using Newey-West robust standard errors with bandwidth = 4 
 

These results are relevant for understanding the potential impact of remittances to the real effective 

exchange rate and will be latter discussed vis-à-vis the estimates of the long-run equilibrium REER.    
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III. THEORETICAL MODEL, TRADITIONAL FUNDAMENTALS AND 

REMITTANCES 

 

In this paper, I examine the relevance of variables that have been widely used as “fundamentals” for the 

equilibrium real exchange rate in the literature (Izquierdo and Montiel, 2006; Balassa, 1964; Samuelson, 

1964; Hassan and Holmes, 2013). For instance, I will be examining the role of these “traditional” 

fundamentals in driving the real appreciation in the northern triangle countries since 1990. These 

fundamentals and their hypothesized effects on the REER are described as follows.  

 

a. The logarithm of the net barter terms of trade index. This variable is calculated as the “percentage 

ratio of the export unit value indexes to the import unit value indexes, measured relative to the base 

year 2000” (World Bank, 2016). This variable is a proxy measure of Terms of Trade for the 

economy and has been widely used in the calculation of the equilibrium REER (Izquierdo and 

Montiel, 2006; Lopez et. al, 2007; Lartey et al., 2012; and, Hassan and Holmer, 2013). An 

improvement of the terms of trade is expected to cause an appreciation of the equilibrium exchange 

rate (Hassan and Holmer, 2013). Hossfeld (2010) asserts that the relative increase in prices of a 

country’s tradable goods causes a substitution effect, given from the fact that domestic producers 

shift their production and resources to the tradable sector. This will increase the relative wages of 

the tradable sector, and the nontradable sector as wages equalize in both sectors. This supply side 

effect concatenates with the demand-side effect that arises from the increase in real income and the 

demand for nontradables (Izquierdo and Montiel, 2006).  There will be an increment in the overall 

price level and there will be real appreciation.  

 

b. The logarithm of the average labor productivity (Izquierdo and Montiel, 2006) and the logarithm 

of per capita GDP in USD (Hassan and Holmer, 2013) are proxy indicators of The Balassa-

Samuelson Effect (Balassa, 1964; Samuelson, 1964). The former is defined by Fernández-Arias 

(2017) as a measure of “structural labor productivity or output per worker and the latter is defined 

by the World Bank (2017) as the gross domestic product as a ratio of the midyear population. The 

Balassa-Samuelson Effect predicts that a country will experience an appreciation in the real 

exchange rate if the productivity advantage in the tradable sector exceeds the productivity 

advantage in the non-tradable sector. For instance, the effect of these variables depends on the 

differential productivity growth between the economies’ tradable and non-tradable sectors.  Log of 

per capita GDP is also a proxy measure for differential technological progress. Like in the case of 

Hassan and Holmer (2013), I will assume that this differential is likely to occur in the tradable 

sector; for instance, increases in productivity result in increments in the wages in the tradable sector 

and, as explained by the “resource movement effect”, there will be a resource shift from the non-

tradable to the tradable sector causing a real appreciation.   

 

c. Government expenditure as percentage of GDP measures the expenditure side of the fiscal policy 

(Vegh, 2012). This variable is defined by the World Bank (2017) as the aggregate of “all 

government current expenditures for purchases of goods and services, expenditures on national 

defense and security (excluding, government military expenditures that are part of government 

capital formation)”. The effect that government expenditure has on the long-run equilibrium RER 

will depend on the composition of the consumption of tradable and nontradable goods. For instance, 

marginal tax-financed spending on non-tradable goods will increase the demand for those goods 

which will cause a real appreciation; and, marginal tax-financed in spending of tradable goods will 

have a downward pressure on the trade balance and will cause a real depreciation (Izquierdo and 

Montiel, 2006). If government spending is biased toward the consumption of non-tradable goods, 

an increase in the overall spending will result in a real appreciation (Vegh, 2012).  



13 
 

d. Trade openness as percentage of GDP measure the level of openness to trade. This variable is the 

sum of exports and imports of goods and services as a ratio of the country’s domestic gross 

domestic product. According to Izquierdo and Montiel (2006) an increase in trade liberalization is 

associated with depreciation of the real exchange rate. This is because higher trade openness may 

lower domestic prices and lead to real depreciation (Hossfeld, 2010). Since there is a transfer of 

resources to the nontradable sector which increases the supply of non-tradable goods in the market 

and determines the effect on the real exchange rate.  

 

e. The net international investment position as a percentage of GDP. This variable is the difference 

between the external total financial assets and the total financial liabilities for a particular country 

at a given time. Izquierdo and Montiel (2006) use Net International Investment Position as % of 

GDP as another fundamental to the REER in such case a sustained increment of the NIIP as % of 

GDP allows to sustain a larger trade deficit so its effect is associated with a long-run equilibrium 

REER appreciation. Nevertheless, in this case, I do not have enough data observations which limits 

the number of coefficients that I can estimate using a vector autoregressive model so I restrict my 

analysis from the inclusion of this variable for Honduras and Guatemala but I include it for El 

Salvador.   
 

Assuming that remittances are the equivalent to the receipt of transfers from abroad one can use the 

equilibrium real exchange rate model of Montiel (1999a) and the findings from the Swan-Salter-Dornbush-

Conder model (Khan, Ali and Khalid, 2016) to define the theoretical effects of remittances. For instance, 

in the steady-state version of this model, meaning in the presence of an equilibrium external balance (EB) 

and internal balance (IB), the assumption that a current account deficit is financed by steady capital inflows 

to sustain external balance results in an upward-sloping curve in the real exchange rate and real consumption 

framework (curve EB in figure 4) (Izquierdo and Montiel, 2006). On the other hand, the assumption of 

internal balance implies that the market for nontradable goods is in equilibrium at full employment so that 

the IB curve is downward-sloping in the real exchange rate-real consumption space as shown in figure 4. 

In the original scenario, the long-run equilibrium real exchange rate and the equilibrium level of real 

consumption is noted as point A in figure 4. An increase in remittances results in shift of the EB curve 

downwards because the increase in flows allows the country to sustain larger deficit and thus a more 

appreciated real exchange rate, the new equilibrium is noted as point B in figure 4.  

 

Figure 4 – The theoretical effect of remittances to the equilibrium real effective exchange rate.   

  

 

 

 

 

 

 

 

 

 

 

 

 

Source: Izquierdo and Montiel, 2006. 
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Under the Swan-Salter-Dornbush-Conder model, in a small open economy, if an increase in remittances 

can be assumed to be equivalent to a permanent increase in the non-labor income of the household so these 

can be assumed to be a sustainable source of capital inflows that can finance a larger deficit in the current 

account, the increment may result in a “spending effect.” This effect consists in that an increase in 

remittances causes an increase in the consumption of both tradable and non-tradable goods assuming 

positive income elasticity (Hassan and Holmes, 2013). Under this model, one can assume that the prices of 

tradable goods are exogenously determined in international markets as their supply is not constrained by 

domestic production. However, the supply of non-tradable goods is constrained by domestic resources so 

that an increase in their demand will result in an increase of their prices (Hassan and Holmes, 2013; 

Lundahl, 1985).  For instance, the increase in the price of non-tradable goods relative to the price of tradable 

goods results in a real exchange rate appreciation in this economy.  

 

An increase of remittances also has a “resource movement effect” which implies that the rise in the relative 

price of non-tradable goods makes production in that sector more profitable relative to the production in 

the tradable sector (Hassan and Holmes, 2013). Therefore, the production of non-tradable goods increases 

which also increases the factor demand and raises the real wages in that sector and the prices of other factors 

of production (Khan, Ali and Khalid, 2016). Real wages and prices will shift production and resources from 

the tradable to the non-tradable sector which will worsen the competitiveness of the tradable sector and 

cause an appreciation in the domestic currency (Neary and Corden, 1982).  

 

There is also an “aggregate wealth effect” so that as an increase of the aggregate wealth of remittance 

recipients will decrease the labor supply as people prefer leisure over work. This effect delivers pressure 

for increasing wages which will also increase production costs in the tradable sector and will result in a real 

exchange rate appreciation (Acosta, Lartey and Mandelman, 2007; Khan, Ali and Khalid, 2016). These 

effects (and interaction between them), show that an inflow of remittances can cause an appreciation of the 

REER. Nevertheless, this effect might be offset if the remittances are used to boost capital accumulation 

and increase savings and investment in the long-run; as a matter of fact, savings and investments can be 

used to increase the productivity of the tradable sector (Hassan and Holmes, 2013). Likewise, a key 

important assumption in these framework is that households treat an increase in remittances as an increase 

in their permanent incomes – if not, recipients might use remittances for spending on tradable goods 

(imports) so their aggregate effect to the long-run equilibrium real exchange rate weakens or even 

disappears (Izquierdo and Montiel, 2006).  

 

However, these conclusions depend on the assumption that households treat an increase in remittances as 

an increase in their permanent incomes. If they do not, and specifically if remittance receipts are used for 

spending on traded goods, then the effects of remittance receipts on the long-run ERER would tend to be 

negligible. If remittances are used for spending on tradable goods, so both the EB and IB curves in figure 

4 shift downwards by exactly the same amount by which remittances increased (Izquierdo and Montiel. 

2006), but the long-run ERER stays constant. These two theoretical considerations are important in the case 

of the northern triangle countries since that in the case of El Salvador and Honduras, most of the remittances 

are used for daily consumption expenditures.  

IV. LITERATURE REVIEW 

 

There is limited empirical work in understanding the effects of remittances to the real effective exchange 

rate and the equilibrium real effective exchange rate. The lack of understanding of the macroeconomic 
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effects of remittances inflows is problematic for countries like Honduras, El Salvador and Guatemala where 

remittances are one the major capital inflows.   

Some of the work in this literature includes country-specific studies that typically include remittances flows 

in the set of fundamentals. These determinants are then used to define a cointegrating equation for the 

REER and construct a long-term equilibrium REER (EREER). This EREER is used to make an assessment 

of a country’s current real exchange overall alignment relative to that equilibrium (Barajas, et.al, 2010). A 

single-country study of this type was elaborated by Bourdet and Falck (2006). They examined the long-run 

effect of workers’ remittances on the EREER in Cape Verde over the period 1980-2000 and found evidence 

in favor of real appreciation as result of the increased remittances. Likewise, Hyder and Mahboob (2005) 

found evidence for real exchange rate appreciation as result of increased remittances in Pakistan during the 

period 1978-2005, as well as Saadi-Sedi and Petri (2006) for Jordan over 1964-2005. 

On the other hand, Izquierdo and Montiel (2006) found inconclusive results for six Central American 

countries over the period 1960-2004. In the cases of Honduras, Jamaica and Nicaragua, they found that 

remittances do not have any effect on the REER even though those countries receive large amounts of 

remittances in the period observed by their sample. However, they found that for the case of the Dominican 

Republic, El Salvador and Guatemala, increased remittances were associated with an appreciation of the 

equilibrium real. The authors found that remittances had a significantly stronger effect on the EREER in el 

Salvador and Guatemala than in the DR (Izquierdo and Montiel, 2006). Nonetheless, one of the limitations 

of these country-specific studies is that their results should not be generalized for larger country groupings. 

This paper examines Izquierdo and Montiel (2006) main findings and conclusions by using a larger set of 

data that also includes the period 2006-2015.  

Other authors have used panel data approaches to examine the effects of remittances to the EREER. For 

instance, Amuedo-Dorantes and Pozo (2004) used a panel data set with 13 Latin American and Caribbean 

countries from 1978-1998 and found evidence for a real appreciation in the presence of increased 

remittances. Holzner (2006) as well as Lopez, Molina and Bussolo (2007) found similar qualitative results 

using a larger sample including 20 countries from different regions. Lartey, Mandelman and Acosta (2008), 

as well as Acosta, Baer and Mandelman (2009) derived similar results for a much larger sample of countries 

– 109 developing countries with data from 1990-2003. The former study found that the effect of remittances 

inflows on the REER (appreciation) tended to decrease as the degree of financial development increased. 

They also found that there was no significant effect of remittances on the REER in countries with British 

legal Originas. (Barajas et al., 2010; Hassan and Holmes, 2013).  

But, not all the studies have yielded results confirming a real appreciation as result of increased remittances. 

For example, Rajan and Subramanian (2005) found evidence that higher remittances inflows were not 

associated with a decreased in the growth in the manufacturing industries that had higher labor intensity or 

those with more export-oriented focus using a sample of 15 countries and data from the decade of the 90s; 

indeed, these findings are supported by Ozcan (2011) who finds no evidence for real exchange appreciation 

using a sample of 10 countries.  

Mongardini and Rayner (2009) used a sample of 29 sub-Saharan African countries using a pooled means 

group estimator methodology for examining long-run determinants of the REER while allowing for 

heterogenous short-term dynamics across countries.  They did not find evidence of significant effects from 

remittances to the long-run REER. But generally speaking, the papers agreed that the effect of remittances 

to real appreciation will depend on the extent to which remittances are used for spending on nontradables 

goods. Barajas et al. (2010) apply a set of panel cointegration techniques to a large set of countries and 

show that there is a REER appreciation in response to sustained remittance flows even if it is relatively 



16 
 

small in value. Finally, Hassan and Holmes (2013), use a sample of only high-remittance countries given 

that they wanted to examine further the sensitivity of the results to the inclusion of small countries. Table 

3 outlines the main studies in this topic and summarizes the main characteristics and findings of these 

studies.  

Table 3 –  Summary of cross-countries studies on remittances and REER 

 

Study Specification 
Dependent 

variable 
Independent variables Estimator Data Period 

Amuedo-Dorantes 

and Pozo (2004) 

𝑅𝐸𝐸𝑅
= 𝛽0 + 𝛽1𝑅𝐸𝑀
+ 𝛽2𝑿+ 𝑢 

Log of 

REER 

Log of workers’ remittances, log of foreign 

aid, log of GDP per capita, log terms of 

trade, log of government expenditure and 

US interest rate 

FE-IV 
Panel; 

1979-1998 

      

Lopez et. al (2007) 

Δ𝑅𝐸𝐸𝑅
= 𝛽0
+ 𝛽1Δ𝑅𝐸𝑀𝑅𝐴𝑇
+ 𝛽2𝑿+ 𝑢 

Change in 

log of 

REER 

Change in remittances, per capita GDP 

growth, change in terms of trade, 

government consumption, US 6-month 

interest rate 

FE&FE-

IV 
Panel 

      

Lartey et al. (2012) 

𝑅𝐸𝐸𝑅
= 𝛽0 + 𝛽1𝑅𝐸𝑀𝑅𝐴𝑇
+ 𝛽2𝑿+ 𝑢 REER 

Remittances to GDP, remittances per capita 

in USD, FDI % GDP, non FDI private 

inflows % GDP, government expenditure 

growth, GDP per capita, M2%GDP, terms 

of trade, trade openness, growth of GDP 

System 

GMM 

Panel; 

1992-2003 

      

Izquierdo and 

Montiel (2006) 

𝑅𝐸𝐸𝑅
= 𝛽0 + 𝛽1𝑅𝐸𝑀𝑅𝐴𝑇
+ 𝛽2𝑿+ 𝑢 

REER 

Workers’ remittances to GDP, average 

labor productivity, NIIP % of GDP, 

government consumption % of GDP, terms 

of trade and trade openness % GDP  

VAR 
TS; 1960-

2004 

      

Barajas et al. 

(2010) 

log𝑅𝐸𝐸𝑅
= 𝛽0 + 𝛽1Δ𝑅𝐸𝑀
+ 𝛽2𝑿 + 𝑢 

REER 

Remittances to GDP, Aid to GDP, 

Government Consumption to GDP, terms of 

trade (logs), fertility, real GDP per capita, 

Trade restrictions. 

DOLS 
Panel; 

1980-2010 

      

Hassan and 

Holmer (2013) 

𝑅𝐸𝐸𝑅
= 𝛽0 + 𝛽1Δ𝑅𝐸𝑀
+ 𝛽2𝑿 + 𝑢 

REER 

Remittances in USD, log of per capita GDP, 

government expenditure to GDP ratio, US 

6-month interest rate, log of terms of trade.  

Panel 

DOLS 

Panel: 

1980-2010 

      

Source: author and Hassan and Holmer, 2013.  

 

V. EMPIRICAL METHODOLOGY    

 

The goal of this paper is twofold: (i) determine which “traditional fundamentals” may play a role as 

fundamentals to the long-run equilibrium real exchange rate in the northern triangle countries with a closer 

look at the role of remittances; and, (ii) based on a relevant set of “fundamentals” for each country, I directly 

estimate a reduced form of the equilibrium real effective exchange rate using the Johansen Approach for 

cointegration and use the fitted values of the cointegration relationship to examine the “current 

misalignment”, the gap between the actual value of the REER in each country and the estimated long-run 

equilibrium REER and the “total misalignment” which is the gap adjusting the estimated long-run 

parameters with the permanent values for the fundamentals.  

 

Williamson (1985) states that the equilibrium real exchange rate is consistent with the simultaneous 

achievement of the internal and external balances as shown back in figure 4. He defines the internal balance 
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as “the level of economic activity that keeps the inflation rate constant” (Feyzioglu, 2006).  The external 

balance is balanced if the adjusted for cyclical movements external current account is sustainable (meets 

the intertemporal budget constraint) and appropriate (for example, based on desired levels of saving and 

investment) (Feyzioglu, 2006). One could use a Macroeconomic Balance Approach (IMF, 2014) to estimate 

the equilibrium REER; nevertheless, the approach used in this paper is to directly estimate the long-run 

equilibrium real effective exchange rate using a set of traditional “fundamental” variables and remittances 

with a set of reduced-form equations. The limitation with this approach is that one is unable to determine 

if the estimated equilibrium REER is actually in line with the country’s internal and external balances. 

Nevertheless, I want to directly estimate the long-run equilibrium RER in order to be able to investigate 

transitory deviations from the equilibrium. If those deviations are transitory, they should be eliminated over 

time and there should be statistical evidence for it. According to Izquierdo and Montiel (2006), theory 

suggest that regardless of whether the equilibrium has a trend component or not, there should be a 

cointegrating relationship should exist among the RER and the fundamentals. The residual from this 

cointegrating relationship is the gap between the observed REER and the long-run equilibrium predicted 

by the fundamentals as should be understood as “current misalignments.” 

 

In order to accomplish the two goals of these paper, I examine the role that traditional fundamentals of the 

real effective exchange rate, starting by examine the role of a non-conventional variable, remittances as 

percentage of GDP. I do that by identifying cointegrating relationships between the fundamentals and the 

real effective exchange rate so as to be able to have information not necessarily about where both time 

series are heading but about where the REER is heading relative to the fundamentals.  

 

After, I use the Johansen approach for cointegration to examine the roles of the traditional fundamentals 

and remittances, where applicable. I use the results of the Johansen test to estimate Vector Error Correction 

Models (VECM). I discriminate among the potential cointegrating relationships by discarding those 

VECMs that do not pass statistical robustness tests and are consistent with processes with serial correlation 

and heteroskedasticity. I also discard those models in which, the long-run estimated parameters do not 

entirely match the theorized effects of the fundamentals. Particularly, given the information I have about 

the theory and the countries a priori, I take a closer look at the estimated coefficients for log of terms of 

trade, government expenditure as % of GDP and trade openness as % of GDP. In our cases, I expect for the 

two first variables to have a positive sign and for the last one to be negative. The estimation of VECMs in 

Eviews allows me to examine the long-run relationships estimated parameters and the short-run coefficients 

in the error correction model. I use the long-run parameters to construct a measure of the long-run 

equilibrium REER and then I calculate the current misalignment and examine short-run corrections to the 

equilibrium in the model.    

 

Engel and Granger 2-step approach for the error correction model between log of REER and 

Remittances 

 

First, I examine the cointegrating relationship between the log of REER and remittances as % of GDP for 

each country; after having identified the cointegrating relationship using the Engel and Granger approach, 

I use it to create a simple error correction model and examine the role of remittances in the short-run 

correction to the equilibrium that arises from the cointegrating relationship. The goal is to present 

preliminary evidence for the role of remittances as a “fundamental” to the log of REER. I will estimate the 

bivariate time series model in equation 5 using Ordinary Least Squares and Newey and West Standard 
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Robust errors for serial correlation. The purpose of the results is to determine if there is a spurious regression 

due to presence of unit root processes in the series in the model:  

 

 log(𝑅𝐸𝐸𝑅)𝑖𝑡 = 𝛽0,𝑖 + 𝛽1,𝑖(𝑅𝑒𝑚𝑖𝑡%𝐺𝐷𝑃)𝑖𝑡 + 𝜀𝑖𝑡 (5) 

Where log(REER) is the logarithm of the Real Effective Exchange Rate (100=2007) in country i at time t. 

The 𝑅𝑒𝑚𝑖𝑡%𝐺𝐷𝑃 is the remittances as percentage of GDP in country i at time t; and, 𝜀𝑖𝑡 is the error term. 

I am interested in observing the value of the R-squared of the relationship to observe preliminary evidence 

for the presence of cointegration, I expect a high value of the R-squared.  

After that I will test both series for the presence of a unit root process of type I(1) using the Augmented 

Dickey-Fuller test. The goal is to find a combination between the two that yields a series of type I(0). For 

that, I will use the Engle-Granger test and determine the cointegrating relationship between the series and 

establish the long-run relationship between the REER and remittances- nevertheless, in the case of the 

bivariate model, this long-run relationship is not identified as it suffers from violations to the zero-

conditional mean assumption. It is worth noting that the cointegrating relationship may include a constant 

term and exhibit a time trend.  Once I have identified the cointegrating relationship, I will estimate it and 

generate the residuals as described by equation 6: 

 𝜀�̂�𝑡 = log(𝑅𝐸𝐸𝑅)𝑖𝑡 − 𝛽0,𝑖 − 𝛽1,𝑖(𝑅𝑒𝑚𝑖𝑡%𝐺𝐷𝑃)𝑖𝑡 (6) 

If cointegration exists, the OLS estimator for equation 5 is regarded as super-consistent and there is no need 

to include covariance stationary series in the model.  

If both processes are cointegrated in the same order for example an I(1), we can estimate the following error 

correction model using equation 7 by estimating the model in equation 8: 

 ∆log(𝑅𝐸𝐸𝑅)𝑖𝑡 = 𝛼0,𝑖 + 𝛼1,𝑖∆(𝑅𝑒𝑚𝑖𝑡%𝐺𝐷𝑃)𝑖𝑡 + 𝛾𝑖[log(𝑅𝐸𝐸𝑅)𝑖,𝑡−1 − 𝛽0,𝑖
− 𝛽1,𝑖(𝑅𝑒𝑚𝑖𝑡%𝐺𝐷𝑃)𝑖𝑡−1] + 𝑣𝑖𝑡 

(7) 

 ∆log(𝑅𝐸𝐸𝑅)𝑖𝑡 = 𝛼0,𝑖 + 𝛼1,𝑖∆(𝑅𝑒𝑚𝑖𝑡%𝐺𝐷𝑃)𝑖𝑡 + 𝛾𝑖𝜀�̂�,𝑡−1 + 𝑣𝑖𝑡 (8) 

 

The results of this model will allow to examine if the error correction is statistically significant by 

examining the t-statistics of 𝛾𝑖 the “adjustment coefficient”. If there is a long-run relation between both the 

log of REER and remittances as % of GDP, I expect the sign of the coefficient to be negative showing a 

correction of the model towards the long-run equilibrium in the short-term. Nevertheless, the Engle and 

Granger 2-step approach is limited in the sense that it only allows us to examine one cointegrating 

relationship at the time. For instance, in order to examine the multiple cointegrating relationships arising 

from other exogenous variables, I use the Johansen approach for cointegration to estimate the long-run 

estimates of the reduced form equilibrium Real Exchange Rate and a Vector Error Correction Model 

(VECM) to examine short-run dynamics and corrections to the equilibrium.  

 

Johansen (1995) approach for the vector error correction model between log of REER and several 

fundamentals 

 

Using the variables deemed as the “traditional fundamentals” of the equilibrium real effective exchange 

rate and described in the previous section, I aim to directly estimated the equilibrium RER by firstly 

estimating the model in equation 9:  
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 log(𝑅𝐸𝐸𝑅)𝑖𝑡 = 𝑓[(𝑅𝑒𝑚𝑖𝑡)𝑡 , (𝐺𝑜𝑣.𝐶𝑜𝑛𝑠. )𝑡 , log(𝑙𝑎𝑏. 𝑃𝑟𝑜𝑑. )𝑡 , , log(𝑝𝑐𝐺𝐷𝑃)𝑡 , log(𝑇𝑂𝑇)𝑡 , (𝑂𝑝𝑒𝑛. )𝑡] (9) 

Where log(𝑅𝐸𝐸𝑅)𝑖𝑡, the logarithm of the real effective exchange rate (100=2007) is a function of 

(𝑅𝑒𝑚𝑖𝑡)𝑡– remittances as % of GDP at time t, (𝐺𝑜𝑣.𝐶𝑜𝑛𝑠. )𝑡–government consumption as % of GDP at 

time t, log(𝑙𝑎𝑏. 𝑃𝑟𝑜𝑑. )𝑡–logarithm of average labor productivity at time t, log(𝑝𝑐𝐺𝐷𝑃)𝑡–logarithm of 

domestic per capita GDP at time t, log(𝑇𝑂𝑇)𝑡–logarithm of terms of trade at time t, and (𝑂𝑝𝑒𝑛. )𝑡–trade 

openness as % of GDP at time t.  

In order to estimate the model in equation 9 and because I have several variables and the VECM estimation 

is limited by the number degrees of freedom needed to estimate several coefficients, I need to discriminate 

among variables. I do that by estimating a bivariate linear model as described by equation 10 using OLS 

and each of the traditional fundamentals. The goal is to identify statistical significant variables in the 

bivariate equation. These variables will be included in the Johansen approach and the VECMs and will be 

considered as relevant “fundamentals.”  

 log(𝑅𝐸𝐸𝑅)𝑖𝑡 = 𝛽0,𝑖 + 𝛽1,𝑖𝑿𝑖𝑡 + 𝜀𝑖𝑡 (10) 

Where log(REER) is the logarithm of the Real Effective Exchange Rate (100=2007) in country i at time t. 

The 𝑿 is the set of variables that have been used as fundamentals as described in equation 9 in country i at 

time t; and, 𝜀𝑖𝑡 is the error term. I am interested in observing the value of the R-squared of the relationship 

and the statistical significance in the t-statistics corrected for the presence of serial correlation using Newey 

and West robust standard errors.  

In order to investigate the existence of cointegrating relationships between the real effective exchange rate 

and the theorized fundamentals that serve to estimate the long-run equilibrium REER equation, this study 

uses the Johansen (1995) maximum likelihood estimator, which corrects for autocorrelation and 

endogeneity by implementing a vector error-correction model (VECM) Feyzioglu, 2006).  Preceding the 

model, like in the case of the Engel-Granger 2-step approach, I will test for the presence of a unit root 

presence in level and first differences of the variables representing the “traditional fundamentals” that are 

relevant for each country as found in equation 10. In order to obtain valid results, I need to make sure that 

the series are cointegrated in the same order, e.g. I (1).  

The Johansen methodology can be described as follows. Define a vector 𝐗𝑡 with the relevant fundamental 

determinants for each country: 

 

𝐗𝑡 = 𝜂 +∑Π𝑖

𝑝

𝑖=1

𝑿𝑡−𝑖 + 𝜀𝑡 
(11) 

Where 𝜂 is a (nx1) vector of deterministic variables, 𝜀𝑡 is a (nx1) vector of error terms, with mean zero and 

covariance matrix Ξ, and Π𝑖 is a (nxn) matrix of coefficients. In practice, I use the lag length selection 

function of Eviews to determine the lag t at which I will estimate the model in equation 11 using a Vector 

Autoregressive Model. Once calculated, I will use the Johansen test for cointegration to identify 

cointegrating relationships. These cointegrating relationships represent the directly estimates of the reduced 

form equilibrium real effective exchange rate.  

In order to examine the short-dynamics of the cointegrating relationships, I will use the Johansen test results 

to estimate a Vector Error Correction Model. This model can be written as described by equation 12: 
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Δ𝐗𝑡 = 𝜂 +∑Φ𝑖

𝑝−1

𝑖=1

𝚫𝑿𝑡−𝑖 + Π𝑿𝑡−𝑖 + 𝜀𝑡 

(12) 

Where Δ denotes the first difference operation, Φ𝑖 is a (nxn) coefficient matrix (equal to ∑ Π𝑖
𝑝
𝑖=1 ), Π is a 

(nxn) matrix (equal to ∑ Π𝑖
𝑝
𝑖=1 − 𝐼) whose rank determines the number of cointegrating vectors. The 

presence of cointegration is indicated by the rank of Π: 

If Π has a full rank, n, or zero rank, Π = 0, no cointegration exists amongst the elements in long-run 

relationship (in these instances it would be appropriate to estimate the model in, respectively, levels or first 

differences) (Feyzioglu, 2006). 

If, Π is of reduced rank, r where (r<n), then there exist (nxr) matrices 𝛼𝑎𝑛𝑑𝛽 such that Π = αβ′, where β 

is the matrix whose columns are the independent cointegrating vectors in a linear manner, and the α matrix 

is the adjustment matrix which defines the velocity in which the VECM system uses to respond to deviations 

from the cointegrating relationships (Feyzioglu, 2006).  

In order to test for the existence of cointegration relationships amongst the variables contained in the vector 

Xt, one can use the Trace test statistic (TR) for the hypothesis that there are at most r distinct cointegrating 

vectors is as follows: 

 

𝑇𝑅 = 𝑇 ∑ ln(1 − �̂�𝑖

𝑁

𝑖=𝑟+1

) 
(13) 

Where �̂�𝑟+1, … , �̂�𝑁 are the N-r smallest squared canonical correlations between Xt-k and ΔXt-k series (where 

all of the variables entering Xt are assumed to be I(1)), corrected for the effect of the lagged differences of 

the Xt process (Feyzioglu, 2006).  

 

VI. DATA AND RESULTS  

 

This paper uses data from the following sources for the variables that are used to proxy the fundamentals 

of the real exchange rate. The data for the Real Effective Exchange Rate for all three countries come from 

Bruegel and covers the period 1960-2015. The weights that are used to construct this measures of the REER 

is described in Appendix II.  The data for remittances inflows comes from the Central Bank of Guatemala, 

El Salvador and Honduras for the period 1992 to 2015, when needed the data was requested via the 

Transparency portal in the Central Bank.  For the logarithm of the net barter terms of trade index, I used 

data from the World Development Indicators from the World Bank for the period 1980-2015. For the 

logarithm of the average labor productivity, I used data from Fernández-Arias (2017) from the Inter-

American Development Bank and covers the period 1975-2015; for the logarithm of per capita GDP in 

USD, I used data from the WDI from the World Bank for the period 1980 to 2015. For the data on 

government expenditure as percentage, I used data from the WDI from the World Bank for the period 1968 

to 2015. Finally, in the case of the trade openness as percentage of GDP, I used data from the WDI for the 

period 1967 to 2015.  

Following the approach described by the previous section, I examined if there is a cointegrating relationship 

between the remittances and the real exchange rate for the northern triangle countries’ remittances using 
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the Engle and Granger 2-step approach for cointegration (including the error correction model). For 

instance, I start by estimating the model described by equation 5 and described the results in Table 4.  

 log(𝑅𝐸𝐸𝑅)𝑖𝑡 = 𝛽0,𝑖 + 𝛽1,𝑖(𝑅𝑒𝑚𝑖𝑡%𝐺𝐷𝑃)𝑖𝑡 + 𝜀𝑖𝑡 (5) 

Table 4 –  OLS - Estimation of model in equation 5. Dependent variable is the logarithm of the 

REER for (1) Guatemala; (2) El Salvador; and (3) Honduras in the period 1994-2015 
 

 

 (1) (2) (3) 

    

Remittances as percent of GDP 0.03267*** 0.03942*** -0.0008 

(0.0075) (0.00436) (0.008) 

    

Constant 4.3051*** 3.99*** 4.667*** 

(0.041) (0.0036) (0.122) 

N 22 36 36 

Durbin-Watson Statistic 0.311 0.855 0.231 

R2 0.60 0.75 0.0075 

HAC Standard errors in parentheses; * p < 0.10, ** p < 0.05, *** p < 0.01; This model has been corrected for 

heteroskedasticity and serial correlation using Newey-West robust standard errors with bandwidth = 4 

 

As seen, by simply estimating the model, in the case of Guatemala and El Salvador, the OLS results 

corrected for serial correlation show a positive (real appreciation) association between an increase in 

remittances as percentage of GDP and the logarithm of the REER. In the case of Honduras, an increase of 

remittances as percentage of GDP is associated with a real depreciation of the REER but it is not statistically 

significant. Table 3 for instance, suggests that there might be a cointegrating relationship between the REER 

and remittances as % of GDP in Guatemala and El Salvador only. Following the Engel and Granger 2-step 

approach, I first test for the presence of unit root processes in the relevant variables using an augmented 

Dickey-fuller Test. The results of these test are shown in table 5. Both the logarithm and the remittances as 

% of GDP are consistent with an I(1) process as there is statistical evidence for the presence of unit root 

processes in the levels but stationarity in the first differences of the series.  

 

Table 5 –  Augmented Dickey-Fuller Test for Unit Root.  Augmented Dickey-Fuller t-statistics using the 

lag automatic selection based on the Schwarz Info Criterion for the two variables of the hypothesized 

cointegrating relation for: (1) Guatemala; (2) El Salvador; and (3) Honduras in the period. 
 

 (1) (2)  (3)  

    

Logarithm of REER± -1.065 -2.469 -1.542 

    

Remittances as percent of GDP* -1.203 -2.195 -0.826 

    

First difference of Logarithm of REER± -6.397*** -7.926*** -7.22*** 

    

First difference of Remittances as percent of GDP* -2.908 * -4.709*** -3.058*** 
    

± The Dickey-Fuller test included trend and intercept. *The Dickey-Fuller test included the intercept. * 

p < 0.10, ** p < 0.05, *** p < 0.01. For the REER series: the critical value for the level series are 1%: -

4.131 and 5%: -3.492; and, the critical value for the first difference series are 1%: -4.133 and 5%: -3.494. 

For the remittances, as % of GDP series: the critical value for the level series are 1%: -3.788 and 5%: -

3.012; and, the critical value for the first difference series are 1%: -3.809 and 5%: -3.021. 
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Under these preliminary findings, I test for the presence of a cointegrating relationship using the Engle-

Granger single-equation cointegration test and obtain the following results using the logarithm of the REER 

as dependent variable: 

 

Table 6 –  Engle-Granger test for cointegration between the logarithm of the REER and remittances as 

percentage of GDP for the Northern triangle countries. The log of REER is the dependent variable.  
 

 Tau-stat p-value  

Guatemala: with constant and deterministic trend -3.4095 0.000 

   

El Salvador with constant -2.144553 0.009 

   

Honduras with constant -2.633291 0.7835 
   

 

 

Table 6 shows that in the bivariate study of the role of remittances as a percentage of GDP does not seem 

to be cointegrated to the REER in the case of Honduras but there is at least one cointegrating relationship 

for Guatemala and El Salvador. Based on the test, I estimate the following cointegrating relationships for 

Guatemala and El Salvador: 

 

Table 7 –  Cointegrating relationships between the logarithm of REER and remittances as percentage of 

GDP. The log of REER is the dependent variable.  
 

 Guatemala El Salvador 

Remittances as percent of GDP -0.0025 0.03942*** 

(0.005) (0.00436) 

   

Deterministic time trend in data 0.025***  

 (0.025)  

   

Constant 3.45*** 3.99*** 

(0.08) (0.0036) 

HAC Standard errors in parentheses; * p < 0.10, ** p < 0.05, *** p < 0.01. Corrected serial 

correlation with Newey and West robust standard errors.  

 

 

Since there is a cointegrating relationship, the OLS estimators are super consistent so that there is no need 

to include series with stationary processes in the original model. The cointegrating relationships –the 

estimates of the long-run equation– show that an increase in remittances is associated with a real 

appreciation in El Salvador but not in Guatemala, where there is evidence for the presence of a real 

depreciation but not statistically significant. I continue by using the lag of the residuals from the 

cointegrating relationship to estimate the bivariate error correction model in equation 8 for both Guatemala 

and El Salvador which uses stationary first differences. These results are shown in table 8. 

 ∆log(𝑅𝐸𝐸𝑅)𝑖𝑡 = 𝛼0,𝑖 + 𝛼1,𝑖∆(𝑅𝑒𝑚𝑖𝑡%𝐺𝐷𝑃)𝑖𝑡 + 𝛾𝑖𝜀�̂�,𝑡−1 + 𝑣𝑖𝑡 (8) 
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Table 8 – Short-run dynamics of the cointegrating relations: error correction models between the first 

difference of the log of REER and the first difference of remittances as % of GDP for Guatemala and el 

Salvador. The first difference of the log of REER is the dependent variable.  
 

- Guatemala El Salvador 

   

Error Correction  -0.578*** -0.439*** 

(0.179) (0.00436) 

   

First difference Remittances as % of GDP -0.0031 0.0098 

 (0.005) (0.015) 

   

Constant 0.027*** 0.018*** 

(0.01) (0.017) 

N 21 35 

   

HAC Standard errors in parentheses; * p < 0.10, ** p < 0.05, *** p < 0.01. Corrected serial correlation 

with Newey and West robust standard errors. 

 

Table 8 presents very promising results as the error correction coefficient is highly statistically significant 

and negative in both countries and for instance, there is statistical evidence that both the log of REER and 

remittances as % of GDP have a long run relationship. The results for both countries show that there is a 

statistical significant tendency of the model to return to the long-run equilibrium making the equilibrium 

error to disappear and show evidence that remittances as % of GDP is an equilibrium REER “fundamental” 

for the long-run equilibrium RER but might not play an important role in driving the short-run behavior of 

the REER in the case of Guatemala. However, this regression is not fully identified as there are several 

violations to the zero-conditional mean assumption including endogeneity. So, I proceed to examine this 

relationship with the Johansen approach for cointegration which corrects for endogeneity and allows me to 

examine multiple cointegrating relationships simultaneously.  

Thus, I examine a multivariate model using the Johansen approach to cointegration that yields estimates 

for the parameters of the fundamentals in the long-run equilibrium REER and a vector error correction 

model (VECM) that serves to examine the short-term corrections to the equilibrium REER. Figure 5 to 7 

show the profile of the seven most widely used fundamentals for the equilibrium REER for Guatemala, El 

Salvador and Honduras, respectively. From the exhibits, there is graphic evidence for the presence of a 

positive correlation between the log of REER and the Net FDI as % of GDP, Government consumption as 

% of GDP (suggesting that consumption is biased towards the non-tradable sector), log of average labor 

productivity and log of per capita GDP  (suggesting that there is a productivity advantage in the tradable 

sector relative to the non-tradable sector), log terms of trade (suggesting an appreciation from an 

improvement in the terms of trade), and trade openness as % of GDP which is counterintuitive to the 

theoretical effect from this fundamental. On the other hand, graphically, there seems to be a negative 

relationship between the log of REER and the net international investment position as % of GDP which is 

also counterintuitive to the hypothesized effect of these series. More formally, statistical evidence of these 

relationships is shown in table 9-11.  
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Figure 5 – Log Real effective Exchange Rate (100=2007) and 7 traditional RER fundamentals for 

Guatemala in 1960-2015 

          

g
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Figure 6 –Log Real effective Exchange Rate (100=2007) and 7 traditional RER fundamentals for El 

Salvador in 1960-2015 
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Figure 7 –Log Real effective Exchange Rate (100=2007) and 7 traditional RER fundamentals for 

Honduras in 1960-2015 
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Since I have several fundamentals the number of coefficients that I will need to estimate using a vector 

autoregressive model is restricted. I estimate a bivariate linear regression model from equation 10 using 

each of the traditional fundamentals to identify which variables will be included in the VECM, excluding 

NIIP as % of GDP due to lack of observations. The results of this preliminary analysis are presented in 

table 9-11. 

 log(𝑅𝐸𝐸𝑅)𝑖𝑡 = 𝛽0,𝑖 + 𝛽1,𝑖𝑿𝑖𝑡 + 𝜀𝑖𝑡 (10) 

 

Table 9 – OLS Estimates of linear regression in equation 10. Dependent variable is the logarithm of the 

REER for traditional fundamentals and remittances in Guatemala in 1960-2015 where data is available 

 

        

 (1) (2) (3) (4) (5) (6) (7) 

        

Remittances as % of GDP 0.033***       

 (4.34)       

Gov. Consumption % GDP  0.0597***      

  (3.29)      

Log labor productivity   0.811***     

   (2.97)     

Log of terms of trade    -0.645*    

    (-0.887)    

Log of per capita GDP     0.344***   

     (4.85)   

Trade openness % GDP      0.0009  

      (0.251)  

NIIP % GDP       -0.02*** 

       (171.9) 

Constant 4.305*** 4.069*** -3.40 7.53*** 1.92*** 4.49*** 4.38*** 

 (104.28) (25.57) (-1.27) (4.67) (3.45) (24.19) (171.9) 

R2 0.559 0.241 0.458 0.177 0.635 0.003 0.937 

Durbin-Watson 0.311 0.409 0.490 0.552 0.221 0.24 1.93 

N 22 31 30 31 31 49 11 

HAC Standard errors in parentheses; * p < 0.10, ** p < 0.05, *** p < 0.01; This model has been corrected for 

heteroskedasticity and serial correlation using Newey-West robust standard errors with bandwidth = 4 

 

 

Based on the results of the estimated bivariate models shown in tables 9-11, the selected variables that will 

be tested using the Johansen approach for cointegration in the three countries are listed as follows: for 

Guatemala, I will include remittances as % of GDP, government consumption % of GDP, log of average 

labor productivity, log of terms of trade and log of per capita GDP; for El Salvador, I will include, 

remittances as % of GDP, government consumption % of GDP, log of average labor productivity and log 

of per capita GDP; for Honduras, I will include, government consumption as % of GDP, log of average 

labor productivity, log of per capita GDP and trade openness as % of GDP. As seen, these variables were 

selected because they were statistically significant in the bivariate linear regression and in most cases, their 

sign matches their theoretical effect.  
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Table 10 – OLS Estimates of linear regression in equation 10. Dependent variable is the logarithm of the 

REER for traditional fundamentals and remittances in El Salvador in 1960-2015 where data is available 

        

 (1) (2) (3) (4) (5) (6) (7) 

        

Remittances as % of GDP 0.04***       

 (9.14)       

Gov. Consumption % GDP  0.064***      

  (3.24)      

Log labor productivity   0.322***     

   (4.16)     

Log of terms of trade    0.144    

    (0.551)    

Log of per capita GDP     0.245***   

     (6.18)   

Trade openness % GDP      0.007  

      (0.877)  

NIIP % GDP       -0.02 

       (-0.53) 

Constant 3.99*** 3.92 *** 1.69** 3.77*** 2.64*** 3.83*** 4.61*** 

 (70.2) (17.51) (2.32) (3.06) (8.49) (8.38) (194) 

R2 0.746 0.205 0.489 0.015 0.678 0.04 0.02 

Durbin-Watson 0.855 0.168 0.198 0.279 0.712 0.09 1.13 

N 36 26 40 36 36 49 19 

HAC Standard errors in parentheses; * p < 0.10, ** p < 0.05, *** p < 0.01; This model has been corrected for 

heteroskedasticity and serial correlation using Newey-West robust standard errors with bandwidth = 4 

 

Table 11 – OLS Estimates of linear regression in equation 10. Dependent variable is the logarithm of the 

REER for traditional fundamentals and remittances in Honduras in 1960-2015 where data is available 

        

 (1) (2) (3) (4) (5) (6) (7) 

        

Remittances as % of GDP -0.001       

 (-0.10)       

Gov. Consumption % GDP  0.047***      

  (2.64)      

Log labor productivity   -0.81***     

   (-4.13)     

Log of terms of trade    0.105    

    (0.264)    

Log of per capita GDP     0.286**   

     (2.07)   

Trade openness % GDP      -0.004***  

      (-3.28)  

NIIP % GDP       -0.003* 

       (-1.9) 

Constant 4.67*** 4.02*** 12.16*** 4.17*** 2.61*** 5.03*** 4.56*** 

 (38.4) (15.7) (6.90) (2.27) (2.53) (44.8) (68.3) 

R2 0.001 0.279 0.266 0.004 0.190 0.23 0.226 

Durbin-Watson 0.231 0.278 0.222 0.232 0.159 0.24 0.19 

N 36 36 35 36 36 49 12 

HAC Standard errors in parentheses; * p < 0.10, ** p < 0.05, *** p < 0.01; This model has been corrected for 

heteroskedasticity and serial correlation using Newey-West robust standard errors with bandwidth = 4 
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The next step in the Johansen approach is to test if the series are a I(1) process, I do that by implementing 

an augmented Dickey-Fuller test for unit root processes for these variables at the levels and their first 

differences. The results of this test for the remittances as % of GDP and log of REER are presented in table 

5, the results for the remaining variables are presented in table 12.   

 

Table 12 – Augmented Dickey-Fuller Test for Unit Root.  Augmented Dickey-Fuller t-statistics using the 

lag automatic selection based on the Schwarz Info Criterion for the variables that will be included in the 

hypothesized cointegrating relationship. For levels: (1) Guatemala; (2) El Salvador; and (3) Honduras in the 

period; and for first differences: For levels: (4) Guatemala; (5) El Salvador; and (6) Honduras in the period 

1960-2015, where data is available.  

 Levels First differences 

 (1) (2) (3) (4) (5) (6) 

 t-statistics t-statistics t-statistics t-statistics t-statistics t-statistics 

       

Gov. Consumption % GDP -1.13 -2.60* -1.96 -6.34*** -5.35*** -5.53*** 

       

Log labor productivity 0.44 -2.16 -1.97 -1.97 -1.34 -3.16** 

       

Log of terms of trade -2.18 -2.45 -2.93* -3.62*** -6.60*** -6.00*** 

       

Log of per capita GDP 0.95 -5.19*** -0.12 -7.29*** -3.11** -5.71*** 

       

Trade openness as GDP -1.50 -1.77 -1.26 -6.50*** -7.26*** -6.98*** 

       
* p < 0.10, ** p < 0.05, *** p < 0.01; for instance, with the exception of government consumption, all relevant series 

failed to reject the null hypothesis of the Augmented Dickey Fuller test for the presence of a unit root in the levels. 

When looking at the first differences, all relevant series reject the null hypothesis at the 99% confidence level with 

the exception of log of labor productivity. Therefore, all series with the exception of those two are consistent with an 

I (1) process. For those two series, I tested for unit root processes in the second difference: for Guatemala, I have a t-

statistics of -5.29*** and for El Salvador I have -7.18*** so I have evidence that these series are a consistent with an I 

(2) process. For instance, I exclude the log labor productivity variable as a fundamental for this exercise.  
 

After identifying I(1) processes, I estimate three unrestricted VARs with the pertinent “fundamentals” for 

each country. To determine the number of lags on the VAR, I use the EViews lag length criteria function 

for the three countries. I found using the Schwarz Information Criterion that the ideal number of lags for 

the VAR in Guatemala and El Salvador is 2 and 1 for Honduras. The VECM is constructed with a less lag 

than the VAR, for instance, I build a VECM (1) for all three countries.  

After calculating the unrestricted VARs, I used the Johansen test to identify the cointegrating relationships 

using the Trace Statistic. Finally, I estimate the VECMs associated with the cointegrating relationships and 

choose those VECMs that pass statistical robustness tests for serial correlation and heteroskedasticity, and 

have values in the coefficients that are closely aligned with the theoretical effects of the variables. The three 

specifications that I used to estimate the model in equation 12 are listed as follows: 

 

Δ𝐗𝑡 = 𝜂 +∑Φ𝑖

𝑝−1

𝑖=1

𝚫𝑿𝑡−𝑖 + Π𝑿𝑡−𝑖 + 𝜀𝑡 

(12) 

Where 𝐗𝑡 includes for Guatemala: the log of the real effective exchange rate, the first difference of the log 

of average labor productivity, government consumption as % of GDP, trade openness as % of GDP and 

remittances as % of GDP; for El Salvador, log of the real effective exchange rate, remittances as % of GDP, 
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the first difference of the log of average labor productivity, the logarithm of the terms of trade and 

government consumption as % of GDP; and for Honduras, log of the real effective exchange rate, 

government consumption as % of GDP, log of per capita GDP, and trade openness as % of GDP.  

The results of the VECMs for each country are presented in table 13. The estimated long-run parameters 

for the cointegrating relationships are the estimated long-run parameters for the equilibrium REER. As 

expected, in the case of the three countries, an increase in government consumption as % of GDP is 

associated with a real appreciation, and the results are statistically significant in the case of the three 

countries. In the case of Guatemala, a 1% increase in government consumption is associated with an 

appreciation of 3.3% in the REER, in the case of El Salvador 9.1% and Honduras 5.5%. This evidences that 

the governments in the northern triangle countries might have a bias for the consumption of nontradable 

goods in the economy. As expected in the case of an increase of 1% in the trade openness as % of GDP in 

Honduras is associated with a real depreciation of 0.91%. Contrary to what was expected, an increase in 

the logarithm of per capita GDP is associated with a real depreciation in the case of the three countries and 

the effect is highly statistical significant in the case of El Salvador and Honduras. For instance, an increase 

of 1% in the per capita GDP is associated with a depreciation of 0.74% in the REER in El Salvador and 

1.80% in Honduras. This may evidence that there is a productivity advantage in the non-tradable sector in 

these two countries with respect to their trading partners as explained by the Balassa-Samuelson theorem.  

The long-run coefficients show that an increase of 1% in the remittances as % of GDP is associated with 

an appreciation of 8% in the long-run REER in the case of El Salvador and 0.65% in Guatemala. As seen, 

the coefficients are statistically significant at the 99% confidence level. However, there is no statistical 

evidence that remittances are cointegrated with the REER in Honduras. My results are consistent with the 

results of Izquierdo and Montiel (2006) for all three countries. Indeed, there is no statistical evidence that 

remittances have contributed to the appreciation of the REER in Honduras. Another relevant finding from 

table 13 is that the estimated error correction parameters in the estimated short-run relationships in the case 

of Guatemala and El Salvador is statistical significant; though, it is not in the case of Honduras. This is 

evidence that there is statistical evidence that the gap between the actual value of the REER and the 

equilibrium REER is closed by an adjustment in the REER just in the case of El Salvador and Guatemala. 

According to Ajevkis et al., (2015) consistent with the results for Honduras, there may be evidence for the 

presence of a de-facto fixed exchange rate regime in the country or that there are other exogenous or policy-

driven factors that limit the actual REER to converge to its long-run equilibrium. Finally, it is worth noting 

that the short-run adjustments for remittances in the case of Guatemala and El Salvador are not statistical 

significant evidencing that although, remittances may be driving the long-run equilibrium real effective 

exchange rates, these do not play role in determining the short-run behavior of the REER. Moreover, there 

is no evidence that the short-run changes in the fundamentals have an effect to the short-run behavior of the 

REER after controlling for the long-run relationship among all fundamentals and the REER. 
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       Table 13 –Long-run parameters and Vector Error Correction Model estimates.  

  Guatemala El Salvador Honduras 

     

 Trace Statistic (number of cointegrating 

equations at the 0.05 level) 
2 4 1 

 Trace Statistic 79.31*** 10.04** 65.12** 

 LONG-RUN MODEL    

Long-Run 

parameters 

Log of REER (-1) 1.000 1.000 1.000 

    

Remittances as % of GDP (-1) 0.0065 0.080  

 [3.73] [ 4.02]  

Gov. Consumption % GDP (-1) 0.033 0.091 0.054969 

 [ 8.05] [ 3.21] [ 2.96699] 

Log labor productivity (-1)    

    

Log of terms of trade (-1) 0.269   

 [ 2.53]   

Log of per capita GDP (-1) -0.085 -0.738 -1.804849 

 [ -1.39] [ -5.59] [-9.42180] 

Trade openness as GDP (-1)   -0.009102 

   [-4.77243] 

Trend -0.03  0.064760 

 [-5.62]  [ 9.17879] 

Constant  -4.26 -0.974 5.881574 

    

 ERROR CORRECTION MODEL    

Adjustment 

coefficients   

Error Correction  -1.020 -0.226 -0.042702 

 [-2.45] [-2.52] [-0.27076] 

ΔLog of REER (-1) 0.49 -0.039 0.103873 

 [ 1.08] [-0.21] [ 0.19229] 

Δ Remittances as % of GDP (-1) 0.004 0.02  

 [0.418] [ 1.14]  

Δ Gov. Consumption % GDP (-1) 0.003 -0.058 0.001328 

 [ 0.212] [ -1.34] [ 0.05474] 

Δ Log labor productivity (-1)    

    

Δ Log of terms of trade (-1) 0.147   

 [ 0.625]   

Δ Log of per capita GDP (-1) 0.015 -0.608 -0.179314 

 [0.037] [ -2.08] [-0.35141] 

Δ Trade openness as GDP (-1)   -0.001635 

   [-0.71488] 

Constant 0.014 0.036 0.005980 

  [ 0.63] [ 1.63] [ 0.24472] 

Tests Serial Correlation test, LM-stat (1 lag) 25.31 18.88 15.00 

 Heteroskedasticity test Chi-square 181.8 122* 70.81 

 Augmented Dickey-Fuller test-statistic for 

unit root process in the residuals 

-4.07*** -4.89*** -2.13** 

T-statistics in []. In this case, all three specifications are not consistent with the presence of first-order serial 

correlation and heteroskedasticity in the residuals. Nonetheless, there is weak evidence for the presence of 

heteroskedasticity in the case of El Salvador. The null hypothesis of the augmented Dickey-Fuller test for the 

residuals of the VECM is that the process is consistent with a unit root process which is rejected at the 99% 

confidence level in all cases.  
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One explanation about these results is that in reality the actual REER is a result of a set of active policies 

that aim to maintain stability in the nominal exchange rates.  If that is the case, the rapid increment in 

remittances inflows has not resulted in a real appreciation because of the role of nominal exchange rate 

domestic policy or monetary policy (Izquierdo and Montiel, 2006). Another plausible explanation raised 

by Izquierdo and Montiel (2006) is that real exchange rates in these three countries may actually be in 

equilibrium despite the massive inflows of remittances because these flows may only be one of the many 

fundamental determinants of the equilibrium REER.  

Another important factor, that it is important to consider is the use of remittances in the recipient countries. 

By looking at the household level studies done in remittances that were presented in this paper, it is possible 

to reconcile the findings with the fact that remittances are mostly use for consumption of tradable goods. 

The results may evidence that from an aggregate standpoint remittances are used for the consumption of 

imported goods reason why these inflows do not result in short-run effects in the REER nor changes in the 

long-run equilibrium RER. Indeed, on an average Salvadorian remittances-recipient households use up to 

94% of the remittances for daily consumption expenditures. Moreover, it is important to acknowledge that 

under the effects of the free trade agreement with the US, Dominican Republic and the rest of Central 

American Countries -CAFTA-DR, food imports from the US, including corn tend to be cheaper than local 

products. Hence, under the Swan-Salter-Dornbush-Conder model, it is not possible to that there is a 

“spending effect” because, an increase in remittances does not result in higher demand for non-tradable 

goods but mostly in a higher demand for tradable goods for which prices are exogenously determined. If 

the prices for the non-tradable goods do not raise, there will be no “resource movement effect” either; thus, 

the deterioration of the productivity in the tradable sector might not be influenced by remittances inflows. 

Moreover, according to Barajas et al. (2010) the impact of remittances on equilibrium real exchange rates 

in recipient economies also depends on the degree counter-cyclicality of the remittances. They suggest that 

theoretically, the higher the counter-cyclicality of the remittances, the lower the effect that an increase of 

those remittances will have to the real appreciation of the equilibrium real exchange rate. This occurs given 

that an increase in remittances will take place when a country is experiencing bad times and will not when 

a country is in good times so spending effects may not emerge. Looking back at the findings from the 

estimates of equation 4 presented in table 2, remittances in El Salvador tend to be more procyclical than in 

Guatemala and Honduras with respect to the domestic business cycle; hence, remittances have an associated 

effect with a real appreciation in El Salvador, where remittances are statistically more procyclical.  

Finally, I use the long-run estimated coefficients of the cointegrating relationship and the actual values of 

the series of the relevant traditional fundamentals to compute the equilibrium real effective exchange rate 

and assess the current misalignment of the REER. These equilibrium REERs are shown in figure 8 (left-

hand side). I use the estimated long-run equilibrium real effective exchange rate to calculate the current 

misalignment which is defined as the “deviation of the actual real exchange rate from the estimated 

equilibrium real exchange rate given the conditioning set of actual fundamentals” (Frait et al., 2006). As 

seen in the right-hand side of figure 8, in the case of Guatemala, the actual REER seems to be undervalued 

in the periods 1997-2002 (consistent with Izquierdo and Montiel 2006 finding assuming a permanent nature 

in remittances) and more recently 2012-2014 which is consistent with the External Balance Assessment 

from the IMF (IMF, 2016). In the case of El Salvador, the REER seems to be slightly undervalued in the 

period 2010-2015, this is not consistent with the IMF’s External Balance Assessment which predicts a slight 

overvaluation for the same period (IMF, 2016). In the case of Honduras, the currency seems to be 

moderately overvalued in the period 2010-2015 which is consistent with the IMF’s external balance 

assessment. 
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Figure 8 – The equilibrium REER and current misalignments from the equilibrium 

Guatemala (estimates with actual values-Left, Current Misalignments-Right) 

 

El Salvador (estimates with actual values-Left, Current misalignments -Right) 

 

Honduras (estimates with actual values-Left, Current misalignments -Right) 

 

Notes: Current misalignment = fitted – actual values, measure short-run misalignment. Positive values correspond to 

an undervaluation.   
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Figure 9 – The equilibrium REER and total misalignments from the equilibrium 

Guatemala (estimates with HP-filter of trend components -Left, Total Misalignments-Right) 

 

El Salvador (estimates with HP-filter of trend components -Left, Total Misalignments-Right) 

 

Honduras (estimates with HP-filter of trend components -Left, Total Misalignments-Right) 

 

Notes: Total misalignment = fitted – actual values, measure medium-run misalignment. Positive values correspond to 

an undervaluation.   

One of the limitations from examining the current misalignments is that we are unable to know if the 

relevant determinants are themselves away from their equilibrium values. One technique used in the 

literature to address this limitation is to use a filtering tool such as the Hodrick-Prescott Filter (with 

4.3

4.4

4.5

4.6

4.7

4.8

4.9

5.0

1998 2000 2002 2004 2006 2008 2010 2012 2014 2016

Long run EREER Log REER (GT)

-.10

-.05

.00

.05

.10

.15

.20

96 98 00 02 04 06 08 10 12 14 16

Guatemala Total Misalignment

4.0

4.1

4.2

4.3

4.4

4.5

4.6

4.7

1985 1990 1995 2000 2005 2010 2015

Long run EREER Log REER (SV)

-.2

-.1

.0

.1

.2

.3

.4

.5

1985 1990 1995 2000 2005 2010 2015

El Salvador Total Misalignment

4.2

4.3

4.4

4.5

4.6

4.7

4.8

4.9

5.0

1985 1990 1995 2000 2005 2010 2015

Long run EREER Log REER (HN)

-.2

-.1

.0

.1

.2

.3

.4

.5

.6

1985 1990 1995 2000 2005 2010 2015

Honduras Total Misalignment



35 
 

smoothing parameter 100) to derive the trend component of the series of the fundamentals. These trend 

components are used as proxies of the permanent values of the fundamental determinants and can be applied 

to the coefficients of the cointegrating relationships derived in the VECMs in table 13. I follow this process 

to create a measure of the long-run equilibrium real effective exchange rate with permanent values in the 

fundamentals. In the same way I calculated the current misalignments, I use these series to calculate a 

measure of the total misalignment. Figure 9 shows the magnitude of the total misalignments., which are for 

the most part consistent with the current misalignments shown in figure 8 with the exception of Guatemala. 

One limitation in the use of the trend components of the series is the end-point problem inherited from the 

use of the HP-filter, reason why it is not reliable to derive conclusions from the first and last observations 

in the estimated long-run equilibrium in the case of the total misalignments. As seen in figure 9, in the 

period 2011-2015, Guatemala’s REER is experiencing a sharp overvaluation that is slowly correcting to 

the equilibrium. In this case, I will rely on the results from the current misalignment shown in figure 8 

which evidence that Guatemala is experiencing an undervaluation. Nevertheless, in the three cases, despite 

the fast and consistent appreciation in the REER, the actual values of the REER are not substantially 

misaligned and are converging to equilibrium real effective exchange rate based on the fundamentals 

examined in this paper. 

This analysis is an important exercise because one can derive insights about the behavior of the actual 

REER versus its equilibrium value. As asserted by Izquiero and Montiel (2006), it is important to examine 

if the REER is not equilibrium and identify what factors may cause its imbalance. For instance, if a nominal 

policy instrument is in place, this cannot be used constantly and for long period of time as a real 

overvaluation or undervaluation of the currencies may arise, and these are difficult to sustain. Therefore, 

this exercise produces insights about the nature of the real appreciation in all three countries in the period 

1990-2015. 

These results do not mean that a real appreciation is not problematic. It is necessary to examine if the current 

behavior of the relevant fundamentals in each country may contribute to a loss of competitiveness in the 

tradable sector for these countries as suggested by the on-going appreciation of the real effective exchange 

rate in the three countries. The study of the specific effects of each fundamental to the actual real effective 

exchange rate is presented in Appendix I, but some of the important remarks are described as follows: in 

the case of Guatemala, remittances as % of GDP explain 56% of the variation of the logarithm of the REER, 

while government consumption as % of GDP 24%, log of terms of trade 55% and log of per capita GDP 

64%. In the case of El Salvador, remittances as % of GDP explain 75% of the variation of the logarithm of 

the REER, while government consumption as % of GDP 17%, and log of per capita GDP 71%. In the case 

of Honduras, government consumption as % of GDP explains 28% of the variation of the log of the REER 

while the log of per capita GDP 16% and trade openness as % of GDP 23%. 

Finally, although the Johansen approach may reduce the issues arising from endogeneity problems in the 

specification, I am not able to rule out biases arising from omitted variables, or in this case, it is also 

plausible that other factors may play a role in determining the equilibrium Real Exchange Rate or affect the 

short-run behavior of the REER. As a matter of fact, one interesting area for further research is to examine 

the potential role that illicit capital flows from drug trafficking may have in the determination of the 

equilibrium real exchange rates in these countries. The northern triangle countries serve as a transshipment 

point for U.S.-bound narcotics (Renwick, 2016) and the macroeconomic effects of these issues must be 

addressed. Indeed, Steiner and Corchuelo (1999) suggest that increasing drug-profits into the Colombia 

may have also resulted in the real appreciation of the exchange rate reason why, it is relevant to examine 

the role of these illicit flows in determining real appreciations in the REER, thought there are practical 

limitations in elaborating a study as such due to lack of reliable data. Another consideration is to compare 
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these results with the assessment that can be derived using other methodologies such as the medium- and 

long-run natural real exchange rate (NATREX), the macroeconomic balance approach or structural vector 

autoregressive models (SVARs).  

 

VII. CONCLUSIONS 

 

This paper shows the role of a set of “traditional determinants” in the determination of the real effective 

exchange rate in northern triangle countries. Particularly, in the case of Guatemala, the changes in the long-

run equilibrium of the real exchange rate seem to be driven by the role of the government consumption, 

terms of trade, productivity advantages in the tradable sector and remittances; while in the case of El 

Salvador, government consumption, productivity advantages in the tradable sector and remittance; and in 

the case of Honduras, government consumption, productivity advantages in the tradable sector and trade 

openness. An important finding of these paper is that an increase in remittances is associated with an 

appreciation of the equilibrium real effective exchange rate in Guatemala and El Salvador, but not in 

Honduras. Moreover, the results suggest that remittances do not have statistical significant effects in the 

short-run behavior of the REER. As discussed in the paper, some of the potential explanations for these is 

the counter-cyclicality of the remittances relative to the agricultural sector in Guatemala and El Salvador, 

the potential existence of a de-factor fixed-exchange regime in Honduras, and the use of remittances in the 

consumption of imported (tradable) goods.  

Hence, vis-à-vis these results, it is important for the governments of these three countries to facilitate and 

improve the mechanisms in which their residents abroad can send remittances given that these flows have 

benefits and lack of macroeconomic costs in the short-run resulting from a “Dutch Disease” effect. On the 

other hand, the results evidence that it is important to incorporate the role of remittances as a fundamental 

determinant in the external balance assessments that are undertaken for these countries given their 

importance as major source of foreign exchange and characteristics. Finally, despite the ongoing real 

appreciation experienced in the three countries, this assessment (incorporating remittances where relevant) 

using direct estimates of the equilibrium real effective exchange rate and measures of the current ant total 

misalignment shows that currently the REER is in line with its long-run equilibrium value, which signalizes 

that the countries are in a state consistent with an external and internal balance.  

Nonetheless, these assessments suffer of omitted variable bias for which it is important to examine other 

factors that may play a role in determining the equilibrium real effective exchange rate in these countries 

such as the effects of increasing illicit capital flows from drug trafficking which is in line with the recent 

real appreciation since 1990s.  
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APPENDIX I: DEFINITIONS AND TRADITIONAL FUNDAMENTALS SPECIFIC 

ANALYSIS  
 

This appendix contains the definitions and sources of the variables used in this paper.  

 

a. The real effective exchange rate. It is the nominal effective exchange rate (a measure of the value 

of a current against a weighted geometric average of 67 foreign currencies) multiplied by the ratio 

of the domestic consumer price index over a trade-weighted geometric average of 67 consumer 

price indexes. Source: Darvas, 2012 and Bruegel.  

 

b. Remittances as percentage of GDP. Amount of personal transfers and compensation of employees 

as percentage of the nominal GDP. “Data are the sum of two items defined in the sixth edition of 

the IMF's Balance of Payments Manual: personal transfers and compensation of employees.” 

Sources: Central Bank of Guatemala, El Salvador and Honduras and the World Bank World 

Development Indicators.  

 

c. The logarithm of the net barter terms of trade index. This variable is calculated as the “percentage 

ratio of the export unit value indexes to the import unit value indexes, measured relative to the base 

year 2000” (World Bank, 2016). Source: World Bank World Development Indicators. 

 

d. The logarithm of the average labor productivity. It is a measure of structural labor productivity or 

output per worker. Source: Fernández-Arias, 2017.  

 

e. The logarithm of per capita GDP in USD is the gross domestic product as a ratio of the midyear 

population. Source: World Bank World Development Indicators. 
 

f. Government expenditure as percentage of GDP. This variable is defined by the World Bank (2017) 

as the aggregate of “all government current expenditures for purchases of goods and services, 

expenditures on national defense and security (excluding, government military expenditures that 

are part of government capital formation)”. Source: World Bank World Development Indicators. 

 

g. Trade openness as percentage of GDP. This variable is the sum of exports and imports of goods 

and services as a ratio of the country’s domestic gross domestic product. Source: World Bank 

World Development Indicators. 

 

h. The net international investment position as a percentage of GDP. This variable is the difference 

between the external total financial assets and the total financial liabilities for a particular country 

at a given time. Source: International Monetary Fund’s International Finance Statistics Database.  

 
Since I have several fundamentals the number of coefficients that I will need to estimate using a vector 

autoregressive model is restricted by the degrees of freedom that I have based on my sample size. To 

discriminate among variables, I estimated a bivariate linear regression model from equation 10 using each 

of the traditional fundamentals to identify which variables will be included in the VECM, excluding NIIP 

as % of GDP due to lack of observations. The results of this preliminary analysis are presented in table 9-

11 but only those variables that were statistically significant were included were tested for unit root 

processes in the levels and first differences and later included in the VECM if adequate.  

 log(𝑅𝐸𝐸𝑅)𝑖𝑡 = 𝛽0,𝑖 + 𝛽1,𝑖𝑿𝑖𝑡 + 𝜀𝑖𝑡 (10) 
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Table 9 – OLS Estimates of linear regression in equation 10. Dependent variable is the logarithm of the 

REER for traditional fundamentals and remittances in Guatemala in 1960-2015 where data is available 

        

 (1) (2) (3) (4) (5) (6) (7) 

        

Remittances as % of GDP 0.033***       

 (4.34)       

Gov. Consumption % GDP  0.0597***      

  (3.29)      

Log labor productivity   0.811***     

   (2.97)     

Log of terms of trade    -0.645*    

    (-0.887)    

Log of per capita GDP     0.344***   

     (4.85)   

Trade openness % GDP      0.0009  

      (0.251)  

NIIP % GDP       -0.02*** 

       (171.9) 

Constant 4.305*** 4.069*** -3.40 7.53*** 1.92*** 4.49*** 4.38*** 

 (104.28) (25.57) (-1.27) (4.67) (3.45) (24.19) (171.9) 

R2 0.559 0.241 0.458 0.177 0.635 0.003 0.937 

Durbin-Watson 0.311 0.409 0.490 0.552 0.221 0.24 1.93 

N 22 31 30 31 31 49 11 

HAC Standard errors in parentheses; * p < 0.10, ** p < 0.05, *** p < 0.01; This model has been corrected for 

heteroskedasticity and serial correlation using Newey-West robust standard errors with bandwidth = 4 

 

Table 10 – OLS Estimates of linear regression in equation 10. Dependent variable is the logarithm of the 

REER for traditional fundamentals and remittances in El Salvador in 1960-2015 where data is available 

        

 (1) (2) (3) (4) (5) (6) (7) 

        

Remittances as % of GDP 0.04***       

 (9.14)       

Gov. Consumption % GDP  0.064***      

  (3.24)      

Log labor productivity   0.322***     

   (4.16)     

Log of terms of trade    0.144    

    (0.551)    

Log of per capita GDP     0.245***   

     (6.18)   

Trade openness % GDP      0.007  

      (0.877)  

NIIP % GDP       -0.02 

       (-0.53) 

Constant 3.99*** 3.92 *** 1.69** 3.77*** 2.64*** 3.83*** 4.61*** 

 (70.2) (17.51) (2.32) (3.06) (8.49) (8.38) (194) 

R2 0.746 0.205 0.489 0.015 0.678 0.04 0.02 

Durbin-Watson 0.855 0.168 0.198 0.279 0.712 0.09 1.13 

N 36 26 40 36 36 49 19 

HAC Standard errors in parentheses; * p < 0.10, ** p < 0.05, *** p < 0.01; This model has been corrected for 

heteroskedasticity and serial correlation using Newey-West robust standard errors with bandwidth = 4 
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Table 11 – OLS Estimates of linear regression in equation 10. Dependent variable is the logarithm of the 

REER for traditional fundamentals and remittances in Honduras in 1960-2015 where data is available 

        

 (1) (2) (3) (4) (5) (6) (7) 

        

Remittances as % of GDP -0.001       

 (-0.10)       

Gov. Consumption % GDP  0.047***      

  (2.64)      

Log labor productivity   -0.81***     

   (-4.13)     

Log of terms of trade    0.105    

    (0.264)    

Log of per capita GDP     0.286**   

     (2.07)   

Trade openness % GDP      -0.004***  

      (-3.28)  

NIIP % GDP       -0.003* 

       (-1.9) 

Constant 4.67*** 4.02*** 12.16*** 4.17*** 2.61*** 5.03*** 4.56*** 

 (38.4) (15.7) (6.90) (2.27) (2.53) (44.8) (68.3) 

R2 0.001 0.279 0.266 0.004 0.190 0.23 0.226 

Durbin-Watson 0.231 0.278 0.222 0.232 0.159 0.24 0.19 

N 36 36 35 36 36 49 12 

HAC Standard errors in parentheses; * p < 0.10, ** p < 0.05, *** p < 0.01; This model has been corrected for 

heteroskedasticity and serial correlation using Newey-West robust standard errors with bandwidth = 4 

 

 

Based on this assessment, I have statistical evidence that there is a potential (although may be spurious) 

long-run relationship among some of the traditional fundamentals and remittances with the log of the 

REER in the northern triangle countries. The next step is to assess whether the series are consistent 

with unit root processes in the levels and first differences.  

 

Nevertheless, vis-à-vis these results, in the case of Guatemala I choose remittances as % of GDP, 

government consumption as % of GDP, logarithm of average labor productivity, logarithm of the terms 

of trade, logarithm of per capita GDP as potential determinants of the long-run equilibrium REER. I 

exclude NIIP as % of GDP due to the lack of observations. In the case of El Salvador, I choose 

remittances as % of GDP, government consumption as % of GDP, logarithm of average labor 

productivity and logarithm of per capita GDP. In the case of Honduras, I choose government 

consumption as % of GDP, logarithm of average labor productivity, logarithm of per capita GDP and 

trade openness as % of GDP. I exclude NIIP as % of GDP due to the lack of observations. 
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APPENDIX II: COUNTRY WEIGHTS IN THE REER 
 

Darvas (2012) provides a detailed explanation of the calculation of the REER in the database I used for 

this assessment. This is explained in the REER subsection of section II: Background.  

 

He uses a selection of the largest 67 trading partners for the calculation of the real effective exchange 

rate, specifically for the calculation of the nominal effective exchange rate in equation 2 and the trade-

weighted average of the foreign consumer price index in equation 3. The corresponding trade weights 

for each of the trading partners of the three northern triangle countries are listed as follows: 

 

# Trading Partner 
Weight for 

Guatemala 

Weight for 

Honduras 

Weight for El 

Salvador 

1 Afghanistan 0.000102113 7.63607E-05 9.98218E-05 

2 Albania 9.68526E-05 7.80303E-05 7.22482E-05 

3 Algeria 0.001005936 0.000872636 0.000812842 

4 Angola 0.000129819 0.000105694 0.000113422 

5 Antigua and Barbuda 3.01901E-05 2.18442E-05 2.01238E-05 

6 Argentina 0.004958889 0.003502135 0.005875867 

7 Armenia 8.76427E-05 6.58923E-05 6.54503E-05 

8 Australia 0.004984085 0.004567233 0.004601989 

9 Austria 0.00357555 0.00291887 0.003310825 

10 Azerbaijan 0.000106384 8.15053E-05 7.82092E-05 

11 Bahamas, The 0.000233735 0.000190858 0.000160863 

12 Bahrain 0.000207327 0.000218354 0.000173388 

13 Bangladesh 0.000630753 0.00068876 0.000604824 

14 Barbados 0.000489456 0.000129836 0.000117268 

15 Belarus 0.000682559 0.000403872 0.000509509 

16 Belgium 0.014108995 0.011233381 0.011190676 

17 Belize 0.002260707 0.000699545 0.00066883 

18 Benin 7.19528E-05 4.28292E-05 6.49895E-05 

19 Bhutan 1.59584E-05 1.26286E-05 1.77761E-05 

20 Bolivia 0.000215457 0.000188948 0.000180719 

21 Bosnia and Herzegovina 0.000212622 0.000174679 0.000170858 

22 Botswana 0.000243849 0.000186729 0.000178534 

23 Brazil 0.016819716 0.01002966 0.012854316 

24 Brunei 5.84241E-05 6.43105E-05 4.93323E-05 

25 Bulgaria 0.000349803 0.000327528 0.000265884 

26 Burkina Faso 6.94549E-05 5.16907E-05 6.15819E-05 

27 Burundi 5.34012E-05 3.79406E-05 3.21299E-05 

28 Cambodia 0.000124179 0.000158116 0.000103322 

29 Cameroon 0.000411779 0.000329819 0.000270813 

30 Canada 0.021758137 0.025981301 0.019680618 

31 Cape Verde 2.80504E-05 2.16947E-05 2.40677E-05 

32 Central African Republic 1.49864E-05 1.53234E-05 1.19151E-05 

33 Chad 2.03905E-05 1.48943E-05 2.04181E-05 

34 Chile 0.003359936 0.002381956 0.00315825 

35 China 0.021410215 0.017846432 0.019228897 

36 Colombia 0.009991868 0.00555005 0.006625957 
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# Trading Partner 
Weight for 

Guatemala 

Weight for 

Honduras 

Weight for El 

Salvador 

37 Comoros 1.08098E-05 7.83928E-06 7.08994E-06 

38 Congo, Dem. Rep. 7.75282E-05 6.69892E-05 5.46316E-05 

39 Congo, Rep. 8.51293E-05 6.82277E-05 6.31005E-05 

40 Costa Rica 0.028321346 0.013929501 0.030699478 

41 Côte d'Ivoire 0.002278628 0.001696212 0.00131016 

42 Croatia 0.000447422 0.000382709 0.000336685 

43 Cyprus 0.000205973 0.000222405 0.000137786 

44 Czech Republic 0.001451579 0.001154182 0.002819945 

45 Denmark 0.004292218 0.003634602 0.003760715 

46 Djibouti 4.91014E-05 3.39244E-05 3.13459E-05 

47 Dominica 3.13323E-05 1.73269E-05 1.54139E-05 

48 Dominican Republic 0.002912633 0.00131766 0.00249866 

49 Ecuador 0.001776963 0.000977009 0.001172085 

50 Egypt, Arab Rep. 0.001325338 0.001568945 0.001075704 

51 El Salvador 0.055915914 0.026526537 0 

52 Equatorial Guinea 1.68717E-05 2.92791E-05 1.72159E-05 

53 Eritrea 1.47199E-05 1.11999E-05 1.11842E-05 

54 Estonia 0.000466106 0.000395841 0.000446887 

55 Ethiopia 0.000370399 0.000262802 0.000216631 

56 Fiji 0.000156719 8.34402E-05 9.93249E-05 

57 Finland 0.002430365 0.001682325 0.006447797 

58 France 0.022909795 0.01957954 0.034863505 

59 Gabon 6.00942E-05 7.39E-05 5.02789E-05 

60 Gambia, The 3.32475E-05 1.95058E-05 2.92059E-05 

61 Georgia 0.000104447 7.77363E-05 5.94096E-05 

62 Germany 0.039287919 0.028554326 0.036797161 

63 Ghana 0.000655421 0.00051417 0.000395862 

64 Greece 0.001795438 0.001718804 0.001306898 

65 Grenada 4.24343E-05 3.00551E-05 2.6378E-05 

66 Guatemala 0 0.0304669 0.072491788 

67 Guinea 7.59302E-05 7.434E-05 5.76698E-05 

68 Guinea-Bissau 1.80769E-05 1.59574E-05 1.0424E-05 

69 Guyana 0.000196298 9.39408E-05 0.00010781 

70 Haiti 0.000248768 0.000153521 0.000201169 

71 Honduras 0.018650783 0 0.021035887 

72 Hong Kong, China 0.004361253 0.003684227 0.004596711 

73 Hungary 0.001167915 0.001099753 0.000975351 

74 Iceland 0.000200068 0.000389149 0.000194992 

75 India 0.004956123 0.004762065 0.003468298 

76 Indonesia 0.005005852 0.004026117 0.003873804 

77 Iran, Islamic Rep. 0.001298992 0.000929425 0.000969794 

78 Iraq 0.000254463 0.000185531 0.00021186 

79 Ireland 0.004037155 0.003849518 0.004291236 

80 Israel 0.003706378 0.002492775 0.002353398 

81 Italy 0.020260476 0.013857396 0.016780414 
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# Trading Partner 
Weight for 

Guatemala 

Weight for 

Honduras 

Weight for El 

Salvador 

82 Jamaica 0.001218932 0.000572025 0.000507125 

83 Japan 0.042527227 0.038203466 0.037995022 

84 Jordan 0.000373493 0.00029761 0.000302402 

85 Kazakhstan 0.000479143 0.000418197 0.000396524 

86 Kenya 0.001055757 0.000755491 0.000621306 

87 Kiribati 5.94425E-06 4.13889E-06 4.03438E-06 

88 Korea, Rep. 0.034316359 0.01538255 0.017305901 

89 Kuwait 0.000488198 0.000434144 0.000369097 

90 Kyrgyz Republic 5.97986E-05 4.42475E-05 3.83295E-05 

91 Lao PDR 4.85527E-05 4.30044E-05 3.33585E-05 

92 Latvia 0.000512098 0.000262322 0.000214938 

93 Lebanon 0.000426802 0.00038117 0.000334844 

94 Lesotho 9.35236E-06 2.14787E-05 1.15912E-05 

95 Liberia 3.59531E-05 2.90346E-05 2.34028E-05 

96 Libya 0.000473958 0.000391331 0.00041393 

97 Lithuania 0.000398694 0.000437149 0.000284988 

98 Luxembourg 0.000542989 0.000546671 0.000412313 

99 Macedonia, FYR 0.000143375 0.000123371 9.82485E-05 

100 Madagascar 0.000106248 8.30638E-05 6.87091E-05 

101 Malawi 0.000181911 0.000137317 9.28518E-05 

102 Malaysia 0.004714285 0.004529448 0.00451684 

103 Maldives 3.4298E-05 4.91578E-05 2.59414E-05 

104 Mali 7.8761E-05 4.87404E-05 7.2117E-05 

105 Malta 0.000138206 0.000150055 0.000114771 

106 Marshall Islands 0 0 0 

107 Mauritania 7.27155E-05 0.000112639 5.58485E-05 

108 Mauritius 0.000359414 0.000176454 0.000253548 

109 Mexico 0.062960539 0.03205194 0.045784032 

110 Micronesia, Fed. Sts. 0 0 0 

111 Moldova 0.00014513 7.72237E-05 9.82276E-05 

112 Mongolia 6.31393E-05 5.11087E-05 5.04777E-05 

113 Morocco 0.000976202 0.000882691 0.000701224 

114 Mozambique 8.8753E-05 9.7497E-05 7.51161E-05 

115 Myanmar 0 0 0 

116 Namibia 0.00012525 0.000142115 0.000103461 

117 Nepal 0.000114787 0.000101353 9.55562E-05 

118 Netherlands 0.016883906 0.014439863 0.01151048 

119 Netherlands Antilles 0 0 0 

120 New Zealand 0.001744366 0.001594913 0.001638124 

121 Nicaragua 0.010895243 0.003514354 0.012272797 

122 Niger 6.09561E-05 5.16358E-05 5.45696E-05 

123 Nigeria 0.000463982 0.00041953 0.000365248 

124 Norway 0.001867452 0.002043305 0.001405547 

125 Oman 0.000369481 0.000416038 0.000271132 

126 Pakistan 0.00206707 0.001431751 0.001630329 
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# Trading Partner 
Weight for 

Guatemala 

Weight for 

Honduras 

Weight for El 

Salvador 

127 Panama 0.008851198 0.006953692 0.011872315 

128 Papua New Guinea 0.000325386 0.00030715 0.000212451 

129 Paraguay 0.000245896 0.000166037 0.00017155 

130 Peru 0.002407316 0.001460951 0.001864662 

131 Philippines 0.00192223 0.002265025 0.001685462 

132 Poland 0.002724806 0.003136292 0.00181367 

133 Portugal 0.002081925 0.001729528 0.001991202 

134 Qatar 0.00014422 0.000147043 0.000147226 

135 Romania 0.000617496 0.00062163 0.000523691 

136 Russian Federation 0.007697556 0.004688167 0.008188347 

137 Rwanda 7.07339E-05 4.92547E-05 4.40957E-05 

138 Samoa 7.48482E-06 9.7563E-06 6.28252E-06 

139 São Tomé and Principe 7.82349E-06 6.3842E-06 4.99288E-06 

140 Saudi Arabia 0.001796573 0.001724592 0.001479216 

141 Senegal 0.000193183 0.000176852 0.000165842 

142 Serbia 0.000319047 0.000295553 0.000236954 

143 Seychelles 2.13136E-05 5.21649E-05 2.18967E-05 

144 Sierra Leone 0.000148751 1.90772E-05 1.56281E-05 

145 Singapore 0.004047097 0.004040514 0.003144168 

146 Slovak Republic 0.000645287 0.000467985 0.000577336 

147 Slovenia 0.00043325 0.000346022 0.000353325 

148 Solomon Islands 1.1754E-05 2.01227E-05 1.09914E-05 

149 Somalia 6.03959E-05 2.93358E-05 3.97465E-05 

150 South Africa 0.001693577 0.001348286 0.001156218 

151 Spain 0.017972147 0.012624137 0.015449748 

152 Sri Lanka 0.001403766 0.001129796 0.000883904 

153 St. Kitts and Nevis 1.69514E-05 9.90119E-06 1.02474E-05 

154 St. Lucia 4.74451E-05 3.08712E-05 2.83831E-05 

155 

St. Vincent and the 

Grenadines 3.71175E-05 2.1938E-05 1.88984E-05 

156 Sudan 0.000245366 0.00017006 0.000198586 

157 Suriname 8.9658E-05 5.50188E-05 3.12198E-05 

158 Swaziland 0.000340803 0.000168224 0.000186702 

159 Sweden 0.006083002 0.003520667 0.005862463 

160 Switzerland 0.006366099 0.004855324 0.005286672 

161 Syrian Arab Republic 0.000549469 0.000384191 0.000380866 

162 Taiwan 0.012310465 0.009676362 0.012759007 

163 Tajikistan 5.98988E-05 3.96274E-05 5.96394E-05 

164 Tanzania 0.000333254 0.000243429 0.000210523 

165 Thailand 0.005002902 0.004781567 0.004514673 

166 Togo 0.000130366 5.00363E-05 5.27842E-05 

167 Tonga 7.3378E-06 6.45577E-06 5.28966E-06 

168 Trinidad and Tobago 0.000839428 0.000456609 0.000400577 

169 Tunisia 0.000452491 0.000361106 0.000362328 

170 Turkey 0.003172131 0.002570322 0.002234537 
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# Trading Partner 
Weight for 

Guatemala 

Weight for 

Honduras 

Weight for El 

Salvador 

171 Turkmenistan 0.000151823 9.6377E-05 0.000117933 

172 Uganda 0.000347966 0.000241342 0.000208418 

173 Ukraine 0.002310426 0.001006619 0.001509133 

174 United Arab Emirates 0.001652866 0.001347153 0.001147982 

175 United Kingdom 0.018873171 0.015071653 0.014344231 

176 United States 0.346706938 0.525803324 0.403604013 

177 Uruguay 0.000617723 0.000363156 0.000419815 

178 Uzbekistan 0.000292336 0.000155597 0.000263345 

179 Vanuatu 1.00529E-05 7.87531E-06 7.0251E-06 

180 Venezuela, RB 0.006210657 0.001720572 0.003633367 

181 Vietnam 0.001596135 0.001412662 0.001040448 

182 Yemen, Rep. 0.000281512 0.00020076 0.000252918 

183 Zambia 0.000112865 8.73336E-05 8.92326E-05 

184 Zimbabwe 0.000386812 0.000329974 0.000225839 

 

Based on these charts, the top 5 trading partners for each country and their respective trade weight in 

parenthesis are: 

 

For Guatemala: United States (34.67%), Mexico (6.30%), El Salvador (5.59%), Japan (4.25%) and 

Germany (3.93%).  

 

For El Salvador: United States (40.36%), Guatemala (7.25%), Mexico (4.58%), Japan (3.20%( and 

Germany (2.86%).  

 

For Honduras: United States (52.58%), Japan (3.82%), Mexico (3.21%), Guatemala (3.05%) and 

Germany (3.93%).  

 

For instance, as part of the measurement of the REER, the nominal exchange rate with the United 

States, and the US’ consumer price index have a weight of more than 30% in the measurement of the 

REER.  

 

The largest 67 trading partners for each Guatemala accounts for 97.73% of total trade, while 98.21% 

for Honduras and 98.36% for El Salvador. 


