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Abstract 

The purpose of this thesis is to investigate and analyze the effect of exchange rate 

volatility between the euro and the Mexican peso on the exports from the first eleven 

euro area countries (EA-11) to Mexico. The ten product groups recognized by the 

Standard International Trade Classification (SITC) are dealt with separately in 

identifying the influence of exchange rate volatility on the exports. Aggregated data for 

exchange rates and trade between 1999 and 2008 are analyzed using regressions. In 

addition to the exchange rate volatility, the variables included in the analysis are: the 

industrial production index (IPI) of the EA-11 countries, the IPI for Mexico, the 

nominal exchange rate between the two currencies, the consumer price index (CPI) in 

Mexico and the harmonized indices of consumer prices (HICPs) for the EA-11.  

 

The reaction of trade to exchange rate volatility is a fundamental issue in 

macroeconomics. It has taken more importance in the recent decades as the scope of 

international transactions has expanded and the economic activity of one country affects 

other countries. There have been several studies about the relation between the 

exchange rate volatility and its influence on trade that have arrived to different results. 

The conclusion of this thesis is that the exchange rate volatility has a positive and highly 

significant effect in the exports of only one of the ten evaluated product groups. 
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1 Introduction 

Over the last decades, financial innovation and competitiveness have forced changes on 

the structure and institutions of the exchange market. Trade volume in the foreign 

exchange markets has been continuously growing, and firms must consider exchange 

rate volatility and its impact on their performance (Sequeira, Chiat & McAleer, 2004). 

According to Myint (1958), even developed countries with large volume of exports are 

vulnerable to exchange rate volatility and its associated risks.  

 

Back in the 1940s, the International Monetary Fund (IMF) was set up to help fix 

exchange rates worldwide. After the Bretton Woods fixed exchange rates system 

collapsed, economists considered that exchange rates volatility could harm world trade. 

Under this system, the values of various currencies were fixed in terms of the U.S. 

dollar, but in the early 1970s inflation in the U.S. made it impossible to keep the price of 

gold from rising above the set price. Since the breakdown of this system, no similar 

scheme has existed. However, fixed exchange rates have not disappeared entirely; many 

small countries fix their currency to that of a bigger economy in order to reduce 

variation of import and export prices (Abel, Bernanke & Croushore, 2008).  

 

Despite that extensive research has been conducted within the topic, there is no clear 

evidence on how exchange rate volatility and trade flows are linked. There are diverse 

reactions as a result of the difficulty to identify the effect of exchange rate volatility on 

trade. As Baldwin (2006) explains, policy circles tend to ignore literature that finds no 

relation between them, and continue to believe that exchange rate volatility has a large 

and negative effect on trade. As an example, the author exposes that government 

officials in Europe consider this effect as a primary justification for the European 

Monetary System (EMS) and the need for a single currency in Europe. 

 

The purpose of this thesis is to investigate and analyze the effect of the exchange rate 

volatility on the exports from the first eleven euro area countries (EA-11) to Mexico. 

The ten product groups recognized by the Standard International Trade Classification 

(SITC) are dealt with separately in identifying the influence of the exchange rate 

volatility between the euro and the Mexican peso on the exports of each of them. 

Monthly aggregated data for exchange rates and trade between 1999 and 2008 are 

analyzed using regressions. In addition to the exchange rate volatility, the variables 

included in the analysis are: the industrial production index (IPI) of the EA-11 

countries, the IPI for Mexico, the nominal exchange rate between the peso and the euro, 

the consumer price index (CPI) in Mexico and the harmonized indices of consumer 

prices (HICPs) for the EA-11.  

 

The outline of the thesis is as follows: the second section includes a literature review of 

exchange rate volatility together with an assessment of relevant previous studies. The 

third section consists of information and data on the exchange rate and trade between 

the EA-11 and Mexico. The section after that develops the empirical analysis, where the 

economic model is explained, tested through regressions and the results are analyzed. 

The last section provides conclusions and suggestions for further research. 
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2 Literature Review 

Exchange rates play a central role in international trade because prices of goods and 

services produced in different countries can be compared. Lindert and Pugel (1996) 

explain that there are two basic types of exchange rates, which are distinguished by their 

timing. The spot exchange rate is the price for the immediate exchange. In actual deals, 

however, this type of rate entails an interval of two working days (Reuvid, 2001). The 

forward rate is the price for an exchange that will take place in the future. Flood and 

Garber (2000) state that “international trade creates supply and demand for foreign 

exchange that may result in volatility depending on the exchange rate system of each 

country” (cited in Lindert & Pugel, 1996, p. 327). 

Moreover, exchange rate volatility is classified as an unobservable or latent variable, 

deterministic or stochastic. Lindert and Pugel (1996) consider that exchange rate 

volatility may be a risk for a company that trades in the international market since it can 

have a positive or a negative effect. Furthermore, Bauwens and Sucarrat (2006) 

recognize that there have been studies of the exchange rate volatility with different 

results.  

The behavior of the exchange rates comparing the short and long run varies. Exchange 

rates are highly volatile in the short run and can vary as a response to political events, 

monetary policies, and changes in current and future expectations (Krugman & 

Obstfeld, 2003). In comparison, Gärtner (1993) explains that in the long run, exchange 

rates are more volatile than the variables that determine it. Samuelson and Nordhaus 

(2001) add that exchange rates are determined by the relative prices of goods in 

different countries in the long run. Furthermore, Salvatore (2004) believes that trade 

flows have a large influence upon exchange rates in the long term. 

From the perspective of Gärtner (1993), historically exchange rate theories have 

differed. The author explains that the modern exchange rate theory assumes that 

exchange rates are based on the decision of how to spread wealth over different assets, 

instead of the assumption that these are determined by the demand for foreign currency. 

Bauwens and Sucarrat (2006) expose that the determination of exchange rate volatility 

is an important issue for both policymakers and economic agents involved in the 

financial market. The authors explain that firms use volatility models in their estimation 

of risks and as inputs when evaluating prices. Moreover, policymakers use information 

on how different factors influence the exchange rate volatility in order to develop 

appropriate policies. Stockman (1980) believes it is important to consider exchange 

rates and their changes since these have shown considerable volatility over the years, 

resulting in modifications of the trade terms.   

As mentioned before, trade volume on the foreign exchange markets has been 

continuously growing as a result of the abandonment of the fixed exchange rates.  

Backman (2006) asserts that the exchange rate volatility is directly influenced by 

several macroeconomic variables such as: demand and supply for goods, services and 

investments, growth and inflation rates, and changes in relative rates of return, among 

others.  
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2.1 Trade Theory and exchange rates 

Trade theory has been evolving since the constant development of the global economy 

requires it. However, theories within the topic are mostly based on the Mercantilist 

doctrine explained by Mun (1664), precursor of capitalism. During the Industrial 

Revolution, Smith (1776) exposed the doctrine of free trade. Ricardo (1817) and Mill 

(1848), among other authors, also made important contributions to trade theory.  

 

The theory of international trade attempts to determine the causes of trade, that is, to 

determine why one country imports certain products and exports others. Theory within 

the topic also analyzes the consequences of international trade (Krugman & Obstfeld, 

2003). Borkakoti (1998) exposes that firstly, as trade takes place, a country produces 

more exportables and less importables. This transformation of production, in 

conjunction with international exchange, will change income, income distribution, and 

hence, consumption. Secondly, “as it is assumed that trade takes place without any trade 

barriers, the questions whether a country obtains gains from trade or whether the global 

welfare of the trading world increases arise” (p. 8). The three problems that trade theory 

faces are: the causes and benefits of trade, and the analysis of how international 

equilibrium is established.  

 

According to Krugman and Obstfeld (2003), countries trade for two basic reasons. In 

the first place, nations can benefit from cross-country differences when each party 

produces goods it does with a greater comparative advantage. The second reason is that 

countries can achieve economies of scale if each country produces only certain goods. 

In other words, “it can produce each of these goods at a larger scale and hence more 

efficiently” (p. 10). Borkakoti (1998) believes that trade takes place because of price 

differentials between countries for an identical or similar product. 

 

Considering exchange rates, as previously recognized, these are relevant for trade since 

it allows for comparing prices within different economies. Krugman and Obstfeld 

(2003) explain that “all else equal, appreciation of a country‟s currency raises the price 

of its exports and lowers the price of its imports. In contrast, a depreciation lowers the 

price of a country‟s exports and raises the price of its imports” (p. 327). Moreover, the 

volume of exports is mainly influenced by foreign output and the export price relative to 

foreign goods. 

 

A depreciation of the own currency stimulates the production of import substitutes and 

the production of exports, and will lead to an increase in domestic prices from the 

perspective of Samuelson and Nordhaus (2001). In addition, a depreciation also causes 

inflation since both the import substitutes and export prices are part of the general price 

index used in the country. The larger the depreciation is the higher inflation in the 

economy. As a consequence of the increase in the domestic price for import substitutes 

and exports, there will be a shift in the production resources. Exports also depend on 

foreign income since a higher foreign income means higher foreign demand for both 

foreign and domestic goods. Therefore, higher foreign income results in higher exports 

(Krugman & Obstfeld, 2003). Moreover, Wilson (2009) asserts that provided the 

responses of buyers of imports and exports to the price changes are strong enough, the 

Marshall-Lerner (ML) condition will be satisfied. The reasoning behind the use of the 

ML condition is to examine if the foreign exchange market is stable or unstable 

(Salvatore, 2004). 
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2.2 Marshall-Lerner (ML) condition and trade 

The Marshall-Lerner analysis attempts to determine the conditions under which a 

devaluation or depreciation will improve a country‟s trade balance. The analysis focuses 

on the responses to the immediate relative price changes caused by a devaluation and 

assumes that infinite supply elasticities exist for both exports and imports (Appleyard & 

Field, 1986).  

 

Moreover, if it is assumed that trade is initially in balance, the ML condition states that 

devaluation will improve the trade balance if the sum of the elasticities of demand for 

the country‟s exports and imports exceeds unity. The result holds in terms of both 

domestic currency and foreign currency (Menzies, 2005). Furthermore, Blanchard 

(2009) defines the ML analysis as the condition under which a real depreciation leads to 

an increase of net exports. For the trade balance to improve following a depreciation, 

exports must increase and imports must decrease enough to compensate for the increase 

in the price of imports. If it is assumed that the condition holds, a depreciation will 

improve the current account (Gärtner, 1993). 

 

The theoretical basis for the condition, according to Wilson (2009), is the imperfect 

substitutes model; a model of international trade where neither imports nor exports are 

perfect substitutes for domestic goods. The author suggests that the greater the amount 

by which the sum of the elasticities of demand for the country‟s exports and imports 

exceeds one, the greater the improvement in the current account will be. On the other 

hand, a currency appreciation will worsen the current account under these conditions.  

 

The ML condition enables policymakers to predict the effects of changes in the 

exchange rate on the balance of payments. In addition, Wilson (2009) believes that this 

condition also has important implications for the stability of the foreign exchange 

market; “if the ML condition is fulfilled, the foreign exchange market will be stable”      

(p. 756). The latter statement makes the condition relevant to mention in this study. 

Moreover, even though the condition is likely to be satisfied for most countries, there 

are some aspects to bear in mind. Firstly, there are studies that have found little 

evidence of a relationship between the trade balance and the relative prices of exports 

and imports. Secondly, as in this case, it is important to bear in mind the differences 

between the developed (EA-11) and developing (Mexico) countries. Structural 

differences in their economies may result in differences in their responses to export and 

import price changes. Thirdly, “it is crucial to allow for the fact that export and import 

demand may adjust only slowly over time to changes in relative prices”                

(Wilson, 2009, p. 757). The latter condition is related to this study since the exchange 

rate volatility influences the price of a product.  

 

The condition is linked to the J-curve effect since the answer to how exchange rate 

changes affect the trade balance depends on how responsive imports and exports are to 

adjustments in their relative prices. As a consequence, the consideration of the J-curve 

is important because it provides an indirect test of the ML condition, and it provides 

information for trade and exchange rate policy decisions (Backman, 2006). The 

influence of the exchange rate volatility on trade is described in the next sections.  
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2.3 The J-curve effect 

The reaction of the trade balance to exchange rate volatility is a fundamental issue in 

macroeconomics. As Magee (1973) asserts, “a trade balance must get worse after a 

depreciation before it can get better” (p. 308).  

The response of a country‟s net exports to a depreciation of the real exchange rate 

(RER) follows the trend shown in Figure 2.1. Abel et al. (2008) explain that initially, 

the economy has negative net exports when the RER depreciates. In the short run, net 

exports are reduced because the country is forced to pay more for its imports. In the 

long run, as the lower RER increases exports and reduces imports, net exports begin to 

rise compared to the initial situation.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2.1 The J-curve 

Source: Krugman & Obstfeld (2003, p. 464) 

Moreover, new shipments are influenced by lags as adjustments take time after relative 

price changes. Such lags come from the production and consumption sides. Producers of 

exports may need to build new factories, install appropriate equipment and hire workers, 

a process that involves time. A similar strategy may be required to increase foreign 

consumption of domestic exports (Krugman & Obstfeld, 2003). 

 

In relation to the time lags, Abel et al. (2008) consider that although the general 

conclusion that holding other factors constant a higher RER depresses net exports there 

is an important qualification to consider. The authors explain that it depends on how 

quickly importers and exporters respond to changes in relative prices that the effect of a 

change in the RER on net exports may be weak in the short run.  

 

To understand this statement, Abel et al. (2008) provide an example considering a 

country that imports most of its oil and suddenly faces an increase in world oil prices. 

Because the country‟s domestic goods can buy less of the foreign good, the country‟s 

RER has fallen. In the long run, the decline in the RER may increase the country‟s net 

exports because high oil prices will lead domestic residents to reduce oil imports and the 
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relative cheapness of domestic goods will stimulate exports. In the short run, however, 

switching to other fuels and increasing domestic oil production is difficult so the 

imported number of barrels may slightly drop. As a consequence, since the real cost of 

each barrel of oil has risen, for some period of time after the increment the country‟s 

total real cost of imports may rise as well. Therefore, in the short run, a decline in the 

RER may be associated with a drop rather than a rise in net exports. 

 

The J-curve can also be explained by elasticities as Hacker and Hatemi-J (2003) assert. 

If the price elasticities in absolute terms of export and import demand are high enough, 

the trade balance will rise in response to currency depreciation and vice-versa if it is 

low. This is similar to what happens under the ML condition. In the J-curve effect the 

elasticities are low directly after depreciation, and can be explained by the fact that it 

takes some time to change input patterns in the production. 

 

In the short run, deterioration of the current account is found after depreciation since the 

elasticities are small and after an improvement occurs as in the J-curve effect. Krugman 

and Obstfeld (2003) point out that the curve lasts more than six months but less than a 

year for most developed countries. Furthermore, there have also been studies in which 

the J-curve effect cannot be found. Hsing (2005) explains that for small open economies 

the effect may not exist, especially in the short run (cited in Backman, 2006). 

2.3.1 Exchange rate pass-through 

Han and Suh (1996) define exchange rate pass-through to export prices as the 

percentage by which export prices, measured by the home currency, rise when the home 

currency depreciates.  

 

The literature on exchange rate pass-through focuses on the extent to which an 

exchange rate movement impacts traded goods prices as opposed to being absorbed in 

producer profit mark-ups. According to Beladi, Chakrabarti and Marjit (2008), the 

degree of exchange rate pass-through is critical to the transmission of shocks and 

adequate policy responses. This has attracted the attention of several authors such as: 

Dornbusch (1976), Baldwin (1988), Baldwin and Krugman (1989), Han and Suh 

(1996), and Devereux and Yetman (2003), during the last decades. 

 

Dornbusch (1976) shows that a one-time increase in the stock of a currency will only 

lead to a temporary real depreciation, but in the long run the shock has no real 

effects. Baldwin (1988) explains that since the entry costs are sunk, not all the new 

entrants exit when the exchange rate returns to its original level. The degree of pass-

through might be large in the short run when depreciation occurs, but it will become 

smaller in the long run since the cost pressure increases. Due to differences in degrees 

of pass-through, the size of the effect on trade balance from an exchange rate movement 

will be different whether the currency depreciates or appreciates (Han & Suh, 

1996). The latter point is tested in the empirical analysis section in this paper. 
 

Foreign firms are cautious about their market share and as Salvatore (2004) states, try 

not to risk it by raising their export prices. In addition, start-up costs are high since it is 

costly to plan and build/dismantle production facilities or to enter/leave a market. The 

firms absorb the price increase, to a certain extent, by lowering their profits. This is 

called the beachhead effect and is a sunk-cost model (Backman, 2006). The latter type 
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of model explain why it might be optimal for a firm not to pass-through an exchange 

rate movement to its domestic currency export price. It also explains why firms continue 

to supply markets even if the exchange rate is unfavorable. 

  

In addition, Dixit (1989) believes that greater exchange rate volatility makes the entry 

and exit options more valuable. As a consequence, a sufficiently large exchange rate 

shock, even if it is temporary, results in a permanent change in the level of imports and 

a permanent reduction in the degree of exchange rate pass-through. Devereux and 

Yetman (2003) consider that there is a relationship between exchange rate volatility and 

exchange pass-through. In a later work, Devereux (2006) develops a model that links 

nominal price flexibility to exchange rate regimes (cited in Beladi et al., 2008).  

 

Han and Suh (1996) assert that the degree of pass-through in exports is the factor that 

determines the value effect on the trade balance. The authors explain that the pass-

through is equal to one if the mark-up is fixed, and is equal to zero when the mark-up 

changes by the same proportion as the exchange rate. If the degree of pass-through in 

exports is small there is little room for lowering prices. Furthermore, Hsing 

(2005) states that if a country experiences perfect zero-pass-through, the domestic 

export price would increase and the domestic import price would stay at the same level 

in case of depreciation. This yields an increase in the trade balance. If a country 

experiences a perfect pass-through, the domestic import price would increase and the 

domestic export price would stay the same leaving the country with a decrease in the 

trade balance (cited in Backman, 2006). Therefore, exchange rate volatility plays an 

important role for pass-through in exports and its effect on trade.  

2.4 Exchange rate volatility and its effect on trade 

Together with the development of the exchange rate volumes and the interest of firms 

and policymakers, there have been several theoretical studies about the relation between 

the exchange rate volatility and its influence on trade. As recognized before, these 

studies have arrived to different conclusions.  

 

Moreover, De Vita and Abbott (2004) explain that one of the main issues of the research 

that studies the relationship between the exchange rate volatility and trade is whether to 

use the nominal exchange rate or the RER. These authors recognize that even though 

there have been many studies conducted in this field of economics; there is no common 

agreement on a single technique (cited in Backman, 2006). In addition, Chinn (2006) 

believes that it has taken more importance in the recent decades as the scope of 

international transactions has expanded and the economic activity of one country affects 

other countries. In the next sub-headings the three main perspectives of previous studies 

are further described with a focus on exports. 

2.4.1 Negative effects of exchange rate volatility on exports  

In the early theoretical literature various studies support the view that an increase in 

exchange rate volatility leads to a reduction in the level of international trade. Sercu and 

Uppal (2003) recognize the studies of Clark (1973), Ethier (1973), Baron (1976), 

Hooper and Kohlhagen (1978), Broll (1994) and Wolf (1995); and explain that a typical 

argument in this literature is that higher exchange risk lowers the expected revenue from 

exports, and therefore reduces the incentives to trade. Moreover, the authors assume that 
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the exchange rate is the only source of risk for the decision-maker, and either ignores 

the availability of hedges (forward contracts, options and portfolios of options) or takes 

the prices of the hedge instruments as given (Sercu & Uppal, 2003). In addition, Nilsson 

(1998) identifies Cushman (1983, 1986, 1988), Kenen and Rodrink (1986), Thursby and 

Thursby (1987), de Grauwe (1988) and Holly (1995) as authors of studies that support 

the idea that exchange rate volatility reduces trade. 

 

Even though the trade volume on the foreign exchange markets has been increasing 

during the last decades, Backman (2006) believes that the most common expectation is 

that the exchange rate volatility increases risk and uncertainty, which reduces trade. 

Various studies have shown that an increase in exchange rate volatility has adverse 

effects on the volume of exports. Clark (1973) and Baron (1976) followed by Sercu and 

Uppal (2003), explain that exchange rates volatility increases risk. As a result, the level 

of exports is reduced assuming that exporters are risk averse.  

 

Economic agents are unable to predict the domestic value of foreign transactions when 

there is exchange rate volatility, which results in greater uncertainty in international 

trade. Firms evaluate the long term profit projections in order to decide if they should 

get involved in international trade activities, but are unable to make precise estimations 

of the domestic value of its foreign sales when the exchange rate is volatile. Clark 

(1973) explains that a greater volatility of the exchange rate reduces the level of 

international transactions and it causes the profit to change. The author states that trade 

is reduced by risk since it shifts resources out of export oriented industries (Clark, 

1974). Manzur (1993) believes that volatility also influences rents and the purchasing 

power to a large extent.  

Moreover, Baum, Caglayan and Ozkan (2004) consider that exchange rate volatility 

affects the optimal allocation of resources in a negative way. The exporting firm cannot 

predict the effect that the exchange rate volatility will have upon their foreign sales 

because of two main reasons: forward/future markets in foreign currency are not 

developed enough or the firm might be uncertain of the value of the foreign exchange 

that it wants to cover. However, if a perfect foreign exchange market exists, the 

variability of profit that rises from exchange rate volatility can be reduced but not 

completely eliminated. The movements in exchange rates are counterbalanced by 

changes in the prices of traded goods, and therefore the negative impact of exchange 

rate volatility on the level of trade can be diminished (Clark, 1973). 

 

Ethier (1973) has a similar point of view and asserts that exchange rate volatility has a 

negative effect upon world trade even if forward/futures markets exist, since 

forward/futures markets cannot completely neutralize risk. The author considers that the 

risk cannot be eliminated because exchange rate volatility affects exporting firms by 

different channels, which lowers profit for the firms. Baron (1976) also argues that the 

uncertainty generated by exchange rate volatility reduces the level of trade. The author 

recognizes that volatility may not have an impact on trade volume if firms can hedge 

using forward contracts. In addition, Gonzaga and Terra (1997) believe that exchange 

rate volatility affects the decision to export if there is no possibility to construct a 

perfect hedge. Broll, Whal and Zilcha (1995) suggest that a firm can use alternative 

forward/futures contracts (indirect hedging) to gain an acceptable hedge. 
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Furthermore, Hooper and Kohlhagen (1978), Broll (1994), and Broll et al. (1995) affirm 

that an increase in the exchange rate volatility increases the risk for firms. The former 

authors add that the prices of the products are affected depending on the agent taking 

the risk. If the importing firm takes the risk, the price will fall as import demand falls. 

On the other hand, the price will rise if it is the exporting takes the risk since the 

exporter will charge an increasingly higher risk premium (cited in Backman, 2006).  

 

Contrary to what the above authors expose, Broll, Mallick and Wong (2001) consider 

that an exporter facing uncertainty can eliminate risk completely if there is an unbiased 

forward/futures market, or another financial asset that is perfectly correlated to the spot 

price of the underlying asset.  

2.4.2 Positive effects of exchange rate volatility on exports  

Exchange rate volatility can have a positive impact on international trade flows 

according to Franke (1991), Asseery and Peel (1991), Sercu and Vanhulle (1992), De 

Grauwe (1992), Kroner and Lastrapes (1993), and McKenzie and Brooks (1997). These 

authors use different models and expose that an increase in exchange rate volatility may 

be associated with an increase in international trade. 

 

According to Franke (1991), the growth of the export volume for a firm facing 

exchange rate volatility depends on the volume being a function of the exchange rate, 

and the optimal adjustment of entry and exit rates. The author explains that firms will, 

on average, enter sooner and exit the market later when the volatility increases. As a 

result, the number of trading firms and trade will increase (cited in Backman, 2006).  

 

In line with these ideas, De Grauwe (1992) explains that since “future exchange rate 

changes generate uncertainty about future revenues of firms, this leads to a loss of 

welfare in a world populated by risk averse individuals” (p. 65). The author believes 

that individuals prefer a future return that is more certain than one that is less certain. As 

a consequence, individuals will only take the more risky return if they are promised that 

it will be higher than the less risky option. From the perspective of De Grauwe (1992), 

“the firm has the option to export and will exercise it when the exchange rate becomes 

favorable” (p. 65). If there is higher variability, the value of the option increases and as 

a result exports also increase. As a result, the firm will export when the exchange rate 

becomes more variable.  

 

On the other hand, De Grauwe (1992) recognizes that there is one important feature of 

the theory of the firm that may invalidate the above conclusion. The author uses the 

hypothetical case of a profit-maximizing firm that is a price-taker in the output market 

to provide a better picture. The marginal cost (MC) curve and the price of the output are 

shown in Figure 2.2. De Grauwe (1992) considers two regimes. In the first regime, the 

price is constant and perfectly predictable by the firm. In the second regime the price 

fluctuates randomly, and is assumed to fluctuate symmetrically between p2 and p3 with 

equal probability. In the first regime the profit of the firm in each period is pointed out. 

In the second regime, the profit fluctuates depending on whether the price p2 or p3 

prevails. The profit is lower than in the certainty case by the area ABCD, but when the 

price is high the profit is higher than the certainty case by the area FEBA. As it can be 

seen, the FEBA area is larger than the ABCD area. 
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Figure 2.2 Profits of the firm under price certainty and uncertainty 

Source: De Grauwe (1992, p. 65) 

The result is that if the price is high, the firm increases output to profit from the higher 

revenue per unit of output. Therefore, the firm gains a higher profit for each unit of 

output it would have produced anyway, and in addition it expands its output. However, 

if the price is low, the firm will reduce its output in order to limit the decrease in its total 

profit. De Grauwe (1992) believes that “changes in the exchange rate do not only 

represent a risk, they also create opportunities to make profits” (p. 65). In other words, 

the probability of making large profits increases when the exchange rate becomes more 

variable. Melvin (2000) adds that the higher expected profits in the volatility price 

situation may induce firm entry (cited in Backman, 2006).  

 

Furthermore, Arize et al. (2000) explain that if exporters are sufficiently risk averse, an 

increase in exchange rate volatility raises the expected marginal utility of export 

revenue and therefore induces them to increase exports. According to their study, 

exports respond faster to foreign economic activity variations than to relative price 

changes. Moreover, the authors consider that exchange rate volatility has a short run 

effect on export demand, in addition to its long run effect. “Exchange rate volatility may 

have significant effects on the allocation of resources as market participants attempt to 

minimize exposure to the effects of exchange risk” (Arize et al., 2000, p. 15).  

2.4.3 Exchange rate volatility and ambiguous effects on trade  

Several studies that have been conducted with the purpose of identifying the influence 

of the exchange rate volatility on trade are recognized in the previous sections. From the 

perspective of Bacchetta and van Wincoop (2000), these empirical results do not allow 

firm conclusions since there is no consistent relationship between exchange rate 

volatility and trade (cited in Baum et al., 2004). 

 

Moreover, Sercu and Uppal (2003) expose that while these models allow the firm to 

hedge or at least diversify its exchange risk, they still ignore the firm‟s option to adjust 

its production in response to the exchange rate. These models take the demand function 

as given, and overlook any change in the economy that can increase the risk of the 

exchange rate. The main result obtained by Sercu and Uppal (2003) is that in a general-
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equilibrium setting, an increase in exchange rate volatility may be associated with either 

an increase or a decrease in the volume of international trade depending on the source of 

volatility. 

 

Backman (2006) agrees with the idea that the impact of volatility in trade is ambiguous 

since the results of each study depend on which assumptions are used. One of the 

relevant aspects to consider is the time period that is analyzed. As it has been 

acknowledged, exchange rates are highly volatile in the short run. Other factors to bear 

in mind are the demand and supply for goods, the growth rate and the inflation rate. In 

line with this idea, Viaene and de Vries (1992) find the influence of volatility over trade 

to be inconclusive or ambiguous since the exchange rate volatility has opposing effects 

on importers and exporters. The authors explain that “the intuition behind the opposite 

effects is that importers and exporters are on opposite sides of the forward market”        

(p. 1318). Furthermore, Arize, Osang and Slottje (2000) identify theoretical models of 

international trade developed by Baldwin and Krugman (1989), and Dixit (1989), which 

have shown that increased uncertainty from volatility in exchange rates can influence 

trade. This is true “if significant sunk costs are involved in international transactions”     

(p. 11). In relation with the pass-through in exports, it has been recognized that the 

effect of exchange rate volatility on trade depends on the appreciation or depreciation of 

the home currency (Krugman & Obstfeld, 2003). 

  

Other models identified by Sercu and Uppal (2003) include the study conducted by 

Brada and Mendez (1988). The latter authors use a gravity model of bilateral trade and 

find that even though exchange rate volatility reduces trade; its effect is smaller than 

that of restrictive commercial policies. Koray and Lastrapes (1989) use vector 

autoregressive (VAR) models to examine whether exchange rate volatility affects the 

volume of trade, and conclude that only a small part of imports and exports is explained 

by exchange rate volatility. Frankel and Wei (1993) also follow this conclusion after 

using an instrumental-variables approach.  
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3 The euro, the Mexican peso and trade 

There are two primary aspects of the interdependence of the world‟s economies. The 

first aspect is international trade, which has increased during the last decades. Today, 

firms produce goods and services focusing on foreign and domestic markets, and obtain 

raw materials from distant sources. Expanded international trade has increased 

productivity by allowing economies to specialize in goods and services best suited to 

their resources. The second aspect is that “expanded trade implies that economies are 

more dependent on what happens in other countries” (Abel et al., 2008, p. 476). 

3.1 The EA-11 and the euro 

Before the introduction of the euro, the European Currency Unit (ECU) consisted of 

numerous currencies; formerly European Economic Community (EEC) currencies. The 

composition of the ECU was sporadically revised to allow new member countries entry. 

It was closely linked to the EMS and was established to provide stability from 

fluctuating exchange rates (Reuvid, 2001). The exchange rates of those countries that 

had become full members of the EMS floated against an imputed ECU central rate. 

In 1998, the Council of the European Union (EU) in the composition of Heads of State 

or Government, decided that eleven EU-Member States had fulfilled the convergence 

criteria and would adopt the euro on January 1, 1999; also known as Stage Three of 

Economic and Monetary Union (EMU). This is the main reason for choosing 1999 as 

the first year in the analyzed period of time. The Governing Council of the European 

Central Bank (ECB) took over sole responsibility for monetary policy in the EA. 

Furthermore, the ECB and the national central banks of the EA integrate the Eurosystem 

(ECB, 2010). Since then, five more countries have adopted the single currency. 

For the purpose of this study, only eleven economies that have adopted the euro as their 

official currency are included. These countries (EA-11) are: Austria, Belgium, Finland, 

France, Germany, Ireland, Italy, Luxembourg, Portugal, Spain and the Netherlands. 

This has the purpose of maintaining consistency of the data over the years. In addition, 

the chosen countries account for most of the exports from the EA countries to Mexico. 

The conversion rates for the EA-11 countries are included in Appendix A.  

3.2 Mexico and the peso 

As a result of the exchange rate being closely related to other variables such as the 

inflation rate, the nominal interest rate and the trade balance, Carstens and Werner 

(1999) explain that the exchange rate regime in Mexico changed in 1995 to an exchange 

rate determined by the market behavior (cited in Galindo & Salcines, 2004). In addition, 

Loria (2003) exposes that the Mexican economy is highly sensitive not only to the 

exchange rate but to the elasticity of trade. Kanas (2008) remarks that crises in the 

country have coincide with regime switching. In relation to this idea, according to 

Edwards and Savastano (2000) the behavior of the Mexican peso has been an object of 

interest to analysts since the crash of December 1994. 

Mexico has gone through significant political and socio-economic changes during the 

last two decades and it has carried out an important process of modernization. The 

economic weight of Mexico is increasingly evident since the country is aspiring to play 

a more active role in today‟s international environment (CEC, 2008).                        
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Since Mexico began trade liberalization in the early 1990s, its exports have risen more 

rapidly than its imports. However, even though the country started presenting trade 

balance surpluses in 1995, since 1998 Mexico‟s trade balance has remained in deficit 

(Villareal, 2009).  

The network of trade agreements that the country has been building during the last years 

covers a very large share of its foreign trade as Galindo and Salcines (2004) expose. 

Although the negative trade balance of the country, Mexico‟s pursuit of FTAs with 

other countries not only provides economic benefits but could also reduce its economic 

dependence on the Unites States (U.S.) (Villareal, 2009). Moreover, Mexico was the 

first Latin American country to sign an agreement with the EU.  

3.3 The EU-Mexico Economic Partnership, Political 
Coordination and Cooperation Agreement 

In the mid 1990s, the EU negotiated the Economic Partnership, Political Coordination 

and Cooperation Agreement with Mexico. It entered into force in 2000, and has 

strengthened bilateral relations between the EU and Mexico (EC, 2009a). The 

motivations for the agreement were to expand market access for exports from the EU to 

Mexico and attract more FDI from the EU to Mexico (Villareal, 2009). 

The Agreement has three main pillars: political dialogue, trade and cooperation. It also 

allows the EU to reinforce its economic and commercial positions in Mexico, which had 

been under pressure since the beginning of the North American Free Trade Agreement 

(NAFTA) in 1994. Moreover, the Agreement has created a FTA between Mexico and 

the EU, covering trade both in goods and services, and protecting it with a preferential 

framework that has helped to enhance bilateral economic ties. Villareal (2009) exposes 

that on industrial goods, Mexico agreed to eliminate tariffs on 47 percent of imports by 

value from the EU upon implementation of the agreement and to phase out the 

remaining tariffs by January 1, 2007. In addition, most non-tariff barriers such as quotas 

and import/export licenses, were removed upon implementation of the agreement. As an 

example, Mexico agreed to phase out import restrictions of new automobiles from the 

EU by 2007. The FTA has allowed significant growth in bilateral trade and promoted 

investment (EC, 2009a). 

Furthermore, the EU-Mexico FTA is one of the most comprehensive agreements in the 

global economy. It not only covers trade in goods and services but also includes specific 

chapters on access to public procurement markets, competition and intellectual property 

rights. The closeness of the EU-Mexico trade partnership is reflected at the multilateral 

level, where the EU and Mexico have cooperated closely in WTO Doha Round 

negotiations (EC, 2009b). 

3.4 Trade between the EA-11 and Mexico (1999-2008) 

As a result of the implementation of the FTA between the EU and Mexico, the latter 

country has become one of EU‟s most important commercial partners in Latin America 

with significant growth potential. In the years following the entry into force of the 

Agreement, bilateral trade between the EU and Mexico grew more than 100 percent. 

Moreover, the FTA foresees that both parties will further liberalize trade in agricultural 

goods, services and investment (EC, 2009b). The EU is Mexico‟s second trading partner 

after the U.S.  

http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:22000A1028(01):EN:NOT
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:22000A1028(01):EN:NOT
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:22000A1028(01):EN:NOT
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:22000A1028(01):EN:NOT
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3.4.1 Exports from the EA-11 to Mexico (1999-2008) 

According to data in the Mexico: EU Bilateral Trade and Trade with the World report 

for 2008, Mexico is the fifteenth exports partner of the EU. The country composes 1.7 

percent of the total EU‟s exports. Considering its major trade partners, Mexico ranked 

twentieth with 1.3 percent of the total trade of the EU for the same year. From the 

perspective of Mexico, as recognized before, the EU is its second major imports partner 

with 12 percent of the total for 2008 (Eurostat, 2009).  

The worldwide traded products are grouped according to the SITC, which is a statistical 

classification designed to provide data needed for economic analysis, and to facilitate 

the international comparison of trade-by-commodity data (U.S. Census Bureau, 1999). 

The ten product groups of the SITC are: 0 - Food and live animals; 1 - Beverages and 

tobacco; 2 - Crude materials, inedible, except fuel; 3 - Mineral fuels, lubricants and 

related materials; 4 - Animal and vegetable oils, fats and waxes; 5 - Chemicals and 

related products; 6 - Manufactured goods classified chiefly by material; 7 - Machinery 

and transport equipment; 8 - Miscellaneous manufactured articles; and, 9 - 

Commodities and transactions not classified elsewhere in the SITC (UNSD, 2010).  

Furthermore, the report mentioned above also identifies the value of the exports from 

the EU to Mexico of each of the SITC groups. The five product groups with higher 

exports are: Machinery and transport equipment with 43.1 percent; Chemicals and 

related products with 15.4 percent; Mineral fuels, lubricants and related materials with 

13.3 percent; Manufactured goods classified chiefly by material with 13.1 percent; and 

Miscellaneous manufactured articles with 8.4 percent of the total exports share. 

Although the report only encompasses data for 2008, the total exports for all groups 

between 1999 and 2008 follow a similar development. The only difference is that the 

last three groups change positions between them. As a result, the classification of the 

most important product groups is: Machinery and transport equipment with 49.3 

percent; Chemicals and related products with 15.8 percent; Manufactured goods 

classified chiefly by material with 14.8 percent; Miscellaneous manufactured articles 

with 9.9 percent; and Mineral fuels, lubricants and related materials with 4.9 percent of 

the total exports share. The latter group is the product group that has the largest 

increments and decreases along the analyzed period of time. The trend that the value of 

exports from each group follows along the time span, for both higher and lower values, 

is shown in Figure 3.1 and 3.2 in next page. The scale for the vertical axis has been 

adjusted to match the values in each category and ease the analysis of the figures.  

According to available data from the Eurostat (2010) between 1999 and 2008, firstly, 

considering the product group with the highest value of exports that is Machinery and 

transport equipment, the most important exporters were Germany, Italy, Spain, France 

and Belgium. These countries account for the 93.3 percent of the total exports. 

Secondly, for Chemicals and related products, Germany, Ireland, France, Belgium and 

Spain, represent 80.5 percent of the exports. Thirdly, Germany, Italy, Spain, France and 

Belgium represent the 90.8 percent of the exports for the Manufactured goods classified 

chiefly by material. Fourthly, for the Miscellaneous manufactured articles, Spain, 

Germany, Italy, France and the Netherlands are responsible for 94.3 percent of the 

exports to Mexico. The fifth most important SITC product group is Mineral fuels, 

lubricants and related materials, where the Netherlands, Spain, Italy, France and 

Belgium account for the 97.5 percent of the total.  
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Figure 3.1 The five product groups with higher level of exports (1999-2008) 

 

 

 
Figure 3.2 The five product groups with lower level of exports (1999-2008) 

 

 

 

             Source: Eurostat (2010) 

 

               Source: Eurostat (2010) 
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The classification of the countries of the EA-11 from the biggest to the smallest exporter 

to Mexico considering all the SITC product groups is the following: (1) Germany, (2) 

Spain, (3) Italy, (4) France, (5) the Netherlands, (6) Belgium, (7) Ireland, (8) Austria, 

(9) Finland, (10) Portugal and (11) Luxembourg. 

In order to simplify the analysis of each product group and its development along the 

analyzed period of time, the first five countries are most of the time within the major 

exporters in each product group. The five major exporters represent an average of 92.5 

percent of the total exports when considering all the SITC product groups. The product 

group Animal and vegetable oils, fats and waxes has the highest percentage with 99.7 

percent, and the lowest percentage corresponds to the group of Chemicals and related 

products with 80.5 percent. 

Another country among the major exporters to Mexico for some of the product groups is 

Belgium. The latter economy is an important exporter in the groups of Food and live 

animals (5
th

), Mineral fuels, lubricants and related materials (5
th

), Chemicals and 

related products (4
th

), Manufactured goods classified by material (5
th

), and Machinery 

and transport equipment (5
th

). Ireland is also within the main exporters in three groups 

that are: Food and live animals (3
rd

), Chemicals and related products (2
nd

), and in 

Commodities and transactions not classified elsewhere (4
th

). Even though is classified 

as the eight biggest exporter, Austria is within the biggest exporters of Beverages and 

tobacco (4
th

).  

On the other hand, the last three countries considering the value of their exports for all 

the product groups: Finland, Portugal and Luxembourg. These economies mainly 

occupy the last three places for each group. However, Ireland and Austria are within 

these positions in some of the product groups. In the case of Finland, the country has no 

exports for the Animal and vegetable oils, fats and waxes, and the Commodities and 

transactions not classified elsewhere groups. In the former group, Ireland and 

Luxembourg also present no exports during the analyzed period of time. A summary of 

the analyzed data in this section, and the information for the rest of the product groups 

and countries are included in Appendix B. 

3.5 Exchange rate between the euro and the Mexican peso 
(1999-2008) 

According to data of the ECB, 11.8243 Mexican pesos were required to buy one euro 

when it was introduced in January 1, 1999. At the end of the time period considered in 

this study, in December 31, 2008, 18.0764 pesos were required to buy one euro. The 

latter value is the highest exchange rate for the period of time that is analyzed in this 

thesis. 

 

Between the dates mentioned above, the Mexican peso depreciated and appreciated 

several times at different periods of time, reaching its lowest value in June 2001, with 

an exchange rate of 7.758 Mexican pesos per euro (ECB, 2010). Figure 3.3 shows the 

trend the exchange rate between the two currencies followed between 1999 and 2008.  
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Figure 3.3 Exchange rate euro - Mexican peso (1999-2008) 

 

Bearing in mind the FTA between the EU and Mexico, it can be assumed that the 

various appreciations and depreciations of the euro against the Mexican peso influence 

the trade between the parties. If the euro appreciates against the peso, then the products 

from the EA-11 countries are more expensive, and therefore the level of exports to 

Mexico will be expected to decrease. On the other hand, if the euro depreciates against 

the peso, then the exports from the EA-11 will increase since European products will be 

cheaper for Mexican consumers. From the lowest value of the euro against the Mexican 

peso until June 2002, the latter currency mostly appreciated. On the other hand, after 

this period of time the euro mostly appreciated with respect to the Mexican currency. 

  

Considering the exchange rate of the Mexican peso and the euro, it is relevant to 

mention that the behavior of the U.S. dollar as a vehicle currency, affects these and 

other currencies. In this case, since the Mexican economy is highly dependent on the 

economy of the U.S. it can be assumed that the effect of the performance of the U.S. 

dollar is higher for a small economy like Mexico. Krugman and Obstfeld (2003) 

recognize that the U.S. dollar has a pivotal role in international trade, and explain that “a 

vehicle currency is one that is widely used to denominate international contracts made 

by parties who do not reside in the country that issues the vehicle currency” (p. 331).  

  

 

 

 

 

 

 

 

 

 

 

               Source: ECB (2010) 
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4 Empirical Analysis 

In order to accomplish the purpose of this thesis, that is to investigate and analyze the 

effect of the exchange rate volatility on EA-11 exports to Mexico, a time-series analysis 

is done based on the following equation: 

 

 ;           

 

where all the variables are logged, and  is the value in euros of exports from the EA-

11 to Mexico per product group,  is the IPI of the EA-11 countries per product 

group,  is the IPI of Mexico included as a proxy for demand in the country,  

is the measure of exchange rate volatility,  is the value of the nominal exchange rate 

for the euro and the peso, is the ratio of the price level in Mexico and the EA-11, 

and  is the stochastic error term. The , where , are all constant.  

 

The relationship between the dependent and the independent variables when logged in 

an equation is known as elasticity, and it can be interpreted as the percent change of the 

dependent variable when the independent variable changes by one percent. As 

mentioned before, aggregated data for exchange rates and trade between 1999 and 2008 

are analyzed. All the variables use monthly data since the IPI and the CPI for both the 

EA-11 and Mexico are only available in this time basis. Moreover, the data has been 

seasonally adjusted and the used indexes are benchmarked to 2005 (2005 = 100). 

 

The IPI for the EA-11 has been adapted for most of the product groups since the 

correspondence between these and the indexes provided by EcoWin is not exact. Only 

the product groups: 0 – Food and live animals; 1 – Beverages and tobacco; and, 5 – 

Chemicals and related products, have a matching IPI in the mentioned database. All the 

other product groups are analyzed using the total index for the manufacturing industry. 

The IPI for Mexico is the total value for the latter industry in the country.  

The exchange rate volatility measure is the standard deviation calculated with the daily 

exchange rates for every month (Nilsson, 1998). Figure 4.1 shows the monthly volatility 

for the exchange rate between the euro and the Mexican peso.  

 

Figure 4.1 Exchange rate volatility (1999-2008) 

 

               Source: Oanda (2010) 
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The last two variables included in the tested model correspond to the components of the 

RER that have been used separately to increase the fit of the model considering the 

purpose of this thesis. The RER is calculated by multiplying the nominal exchange rate, 

which is defined as the price of the foreign currency in terms of the domestic currency 

by the foreign price level and dividing the result by the domestic price level. Even 

though the EA-11 consists of eleven economies, the fact that these share the euro as 

their official currency results in using a bilateral nominal exchange rate (Catao, 2007). 

In this case, the foreign party is represented by Mexico and the domestic party is 

represented by the EA-11. Therefore, the nominal exchange rate is in euro terms. In 

addition, the CPI for Mexico and the HICPs for the EA-11 are used to calculate the 

value of the price level ratio. The CPI is used as a measure of the price level since it 

gives the cost of a specific list of goods and services over time, and it is the most 

frequently cited index measure of the price level (Blanchard, 2009). 

Considering the expected sign that each of the coefficients in the model would have, the 

coefficient  is expected to have a positive sign. A greater  for an industry would 

increase exports from the EA-11 to Mexico since it would mean that firms within the 

industry are having a positive performance. This would cause the output to increase, 

which would result in firms looking for other markets to sell their products. The 

coefficient  is expected to have a positive sign since the  is used as a proxy 

for the demand in the country. Therefore, if the demand in Mexico increases, the 

exports from the EA-11 to Mexico would be expected to grow. The coefficient  is 

consider to be ambiguous in its expected sign, since it has been recognized in previous 

studies that volatility could influence positively or negatively the exports. The 

coefficient  is expected to have a positive sign since a greater  would mean that the 

euro depreciates against the Mexican peso, which would lower the peso price of the 

European exports and would drive up the quantity demanded for them. Furthermore, the 

coefficient  is expected to have a positive sign since a greater price level ratio would 

mean that the price level in Mexico is relatively larger and therefore, that imports from 

Europe would be relatively cheaper than the Mexican products and the consumption of 

European products should rise.  

4.1 Results from the regression 

The regressions for the ten product groups were calculated using the equation presented 

before. The results are shown in Table 4.1, where each column represents a product 

group and includes the value for each of the variables in the developed economic 

model
1
. The dependent variable in each case is the value of the exports for the matching 

product group. The first figure is the coefficient estimate, and the value in each 

parenthesis corresponds to its t-value. The stars represent the significance level on 

which the variable is significant. The values with one and two stars represent 

significance at the five and one percent level respectively.  

It can be assumed that the fact that some of the countries used the total index for the 

industry as , while others used a matching index, did not affect the results of the 

regression. The product groups that used the specific index and had a significant 

positive value were 1, 5 and 7. In addition, groups 8 and 9 also had a significant value 

for the variable but did not use a matching IPI index.  However, the latter product group 

                                                 
1
 The results could have some difficulties due to non-stationary data.  
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had a negative sign contrary to what was expected. This means that a change in the 

variable would cause a decrease of the volume of exports. Product group 0 also had a 

matching index and a negative sign for its coefficient (together with group 3) but it was 

not significant.   

Table 4.1 Results from the regression 

 Product Group 

Variable 
0 1 2 3 4 5 6 7 8 9 

 

-1.708  
(-0.901) 

9.141 

(2.797)** 
3.711 

(1.805) 
-2.406 

(-0.442) 

0.109 

(0.062) 

1.116 

(2.343)* 

0.585 

(0.993) 

0.639 

(2.097)* 

1.999 

(3.685)** 

-4.134 

(-2.645)** 

 

1.380 
(2.194)* 

-0.423 
(-0.421) 

-1.549 
(-1.027) 

27.207 
(6.820)** 

-0.477 
(-0.368) 

0.757 
(2.567)* 

1.178 
(2.729)** 

0.178 
(0.432) 

-0.862 
(-2.166)* 

6.070 
(5.295)** 

 

0.014 
(0.326) 

0.047 
(0.568) 

0.029 
(0.357) 

0.300 
(1.397) 

0.007 
(0.095) 

-0.007 
(-0.247) 

-0.023 
(-0.970) 

0.044 
(2.178)* 

0.001 
(0.034) 

0.101 
(1.635) 

 

0.594 
(3.679)** 

0.617 
(2.238)* 

1.186 
(4.262)** 

-1.663 
(-2.258)* 

0.448 
(1.871) 

0.455 
(5.245)** 

0.190 
(2.379)* 

0.384 
(5.503)** 

0.507 
(6.903)** 

-0.580 
(-2.740)** 

 
1.952 

(2.496)* 

3.209 

(2.288)* 

6.211 

(6.116)** 

5.377 

(2.001)* 

7.021 

(8.043)** 

3.113 

(6.401)** 

2.633 

(9.054)** 

1.683 

(6.831)** 

3.655 

(13.635)** 

1.424 

(1.844) 

 
0.199 0.546 0.488 0.789 0.621 0.835 0.835 0.600 0.847 0.549 

* 5% significance level   

**1% significance level 

Product groups: 0 - Food and live animals; 1 - Beverages and tobacco; 2 - Crude materials, inedible, except fuel; 3 - Mineral fuels, lubricants and related materials; 4 - Animal and vegetable oils, fats 

and waxes; 5 - Chemicals and related products; 6 - Manufactured goods classified chiefly by material; 7 - Machinery and transport equipment; 8 - Miscellaneous manufactured articles; and,               

9 - Commodities and transactions not classified elsewhere in the SITC. 
 

Regarding the  the variable was significant in six of the product groups, 

specifically: 0, 3, 5, 6, 8 and 9. For all of these the sign of the coefficient was positive as 

expected with only one exception. Product group 8 had a negative value, which means 

that a decrease of the variable would decrease the exports within the group. Two other 

groups, 2 and 4, also had a negative sign but were not significant.   

The  was only significant for product group 7. The coefficient had a positive sign, 

which implies that for the group, the exports to Mexico increase when exchange rate 

volatility is higher. The latter statement concurs to the theories included in section 2.1.3 

of this thesis. Moreover, the sign of the coefficient estimates was also positive for 

groups 0, 1, 2, 3, 4, 8 and 9, but was not significant in any of these cases. On the other 

hand, the coefficient for product groups 5 and 6 was negative but not significant.  

In the case of the , the variable was significant for all the product groups but for 

group 4. Even though the sign was expected to be positive, in product group 3 and 9, the 

coefficient was negative. A positive increment of the exchange rate should decrease the 

exports. For all the other product groups the sign of the coefficient was positive. The 

results for the  were similar since the coefficient was significant for every group 

but 9. This means that the  and the  are the variables that mostly influence the 

value of the exports from the EA-11 to Mexico. The IPI for both the EA-11 and Mexico 

also influence exports but in a lower level.  

There were three product groups (5, 7 and 8) that have four significant variables. In 

almost all the cases these significant variables had a positive sign at the one or five 
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percent significance level. However, there was an exception. As mentioned above, the 

 for product group 8 had a negative value. Moreover, there were five groups 

with three significant variables each. These were groups 0, 1, 3, 6 and 9. Only three of 

these significant variables had an unexpected sign that were: the  in group 3 and both 

the  and the  in group 9. In addition, in product group 2 the  and the  

were significant. In product group 4 only the latter variable was significant. The 

significant variable in these two last product groups had the expected positive sign for 

their coefficient estimates.  

Taking into account the effect of the changes of the independent variables in the 

dependent variable, where all the percentage variations are interpreted as changes in the 

logged value of each variable, the most considerable effect is the increment by 27.207 

percent of exports by one percent increase of the  in group 3. The variable also 

causes a 6.070 percentage change of exports in product group 9, and lower percentage 

increments in groups 0, 5 and 6. On the other hand, a one percent increase of 

the  decreases exports of group 8 by 0.862 percent. A one percent change 

in  has its biggest effect in group 1, where it causes a 9.141 percent increment of 

the value of the exports. The variable also caused minor positive changes in product 

groups 5, 7 and 8, together with a negative change of 4.134 percent in group 9. For the 

, the one percent increment of the variable resulted in an increase of 0.044 of the 

exports for product group 7. As mentioned above, the variable was not significant for 

any other group. The variable , after increasing by one percent, yield a 1.186 percent 

increment for exports of product group 2. This was the highest increment that the 

variable caused but it also influenced positively the dependent variable in groups 0, 4, 6, 

7 and 8. Even though the percentage changes were small, these were negative for groups 

3 and 9. The one percent change of the  resulted in an increment of the exports in 

product groups 0, 1, 2, 3, 4, 5, 6, 7 and 8. The highest increment of exports was in group 

4 with a 7.021 percent, and the lowest percentage change was in group 7 with 1.683 

percent.  

The product group with the highest fit for the model was group 8, with 84.7 percent of 

the variation in the dependent variable explained by the regression model. Other groups 

with high R2 value were groups 3, 5 and 6.  

Furthermore, Table 4.2 includes the highly correlated variables in each product group 

and its Pearson correlation coefficient. There is no standard measure to classify a 

correlated variable as highly correlated or not since it may also depend on the sample 

size of each study. In this thesis, only correlations with a value above 0.70 were 

considered as highly correlated. Multicollinearity makes it difficult to determine which 

of the independent variables is actually producing an effect on the dependent variable. 
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Table 4.2 Highly correlated variables 

Product Group Correlated variables 

0 

 -  (0.821)            

 -  (-0.828)                     

 -  (0.932)         

 -  (-0.779) 

1 

 -  (0.785) 

 -  (-0.780)    

 -  (0.927)                         

 -  (-0.779) 

2, 3, 4, 6, 8 and 9 

 -  (0.909)            

 -  (0.793)                         

 -  (-0.779) 

5 

 -  (0.749)            

 -  (0.940)                         

 -  (-0.779) 

7 

 -  (0.922)            

 -  (0.795)                         

 -  (-0.779) 

As it can be noticed, the variable combinations - , -  and 

-  showed high correlation in almost every group. The only exception was group 

0, where the  is highly correlated to the  instead of the . This result 

contradicts a previous assumption since using the same index for every group generates 

constant correlation. Moreover, product groups 2, 3, 4, 6, 8 and 9 had the same values 

for each correlation since they used the same values for each of the regressions. These 

groups used the total industry IPI index since there was no exact match between the 

SITC product groups and the available data. The values for the  and the  were 

also the same for every group. Moreover, all the highly correlated variables in product 

groups 1, 3, 5, 6, 7 and 8 were significant except for the  in groups 3 and 6, and 

the  in groups 1 and 7.  

  

 

 

 

 

 



 

 
23 

5 Conclusion 

Bearing in mind the purpose of this thesis, it can be concluded that the exchange rate 

volatility has a positive and significant effect on the exports of Machinery and transport 

equipment from the EA-11 to Mexico. As recognized in the previous section, the 

influence of the variable on the exports for the product group is rather small. In contrast, 

the exchange rate volatility is not significant for the other nine product groups. It should 

be recognized that for most of the product groups the effect of the variable is also 

positive. 

  

The IPI for the EA-11 and for Mexico, the exchange rate and the ratio of the price levels 

also resulted significant for different product groups and with different significance 

levels. In addition, the indexes for the IPI of both parties are the variables that generate 

the larger effects on the value of the exports for most of the product groups. The 

nominal exchange rate and the price level ratio are the two variables that mostly 

influence the value for the European exports to Mexico. 

 

On the other hand, some multicollinearity difficulties are also identified among the 

independent variables. As it has been recognized, the most correlated variables are the 

IPI for the EA-11 countries and Mexico, the IPI for the European industry and the price 

level ratio, and the latter variable with the exchange rate. Even though the economic 

model has been modified several times in order to fit the purpose of this thesis better, 

unexpected signs or the lack of significance of the variables kept arising. A summary of 

previous tested models is included in Appendix C.  

The author of this thesis recognizes that this study has some limitations. As it has been 

acknowledged, the IPI indexes for all the tested product groups were not available at the 

time this study was conducted. Consequently, most of the product groups use the same 

index. In addition, even though the IPI indexes for both parties vary, the difference 

between them is not considerable. It can be assumed that the results could have differed 

in case every product group had its own matching index.  

The tested economic model is based on previous studies and it was assumed to consider 

variables that were expected to have significant results. However, as it has been 

recognized before, there is limited research in this area focused on developing countries. 

In relation with this limitation, the author of this thesis found no previous research that 

compared the EA-11 economies and Mexico. Since the studies on which this research is 

based mostly used and compared developed countries, this may have been misleading 

when choosing the variables for the economic model. During the process of the model 

development, several variables were substituted or modified in order to accomplish the 

purpose of this thesis. The dropped variables, in general, generated high 

multicollinearity between the independent variables since these were similar or 

calculated by using other variables in the equation. 

If Mexico and the EA-11 countries are compared in aspects that might influence the 

economic development of each party, it can be assumed that since Mexico is a 

developing country it is affected by the higher variability of production costs, 

institutional differences and less developed hedging markets. However, since the access 

to the future and forward markets has been increasing in later years, this could have 

influenced the results for the significance of the exchange rate volatility.  
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In the case of Mexico and the economies that are part of the EA-11, which are members 

of the EU, it can be assumed that the FTA involving the parties will continue 

developing tools to promote trade between them. The agreement can also help Mexico 

to create and promote higher standards for institutions and firms, in order to encourage 

trade. Furthermore, as trade barriers such as quotas and import/export licenses or 

restrictions continue to phase out, it would be easier to identify the factors that influence 

trade between the parties. 

  

Another limitation of this study is the number of years that were considered. The euro 

was introduced in 1999 but the euro conversion rates could have been used to set a 

longer time span. In addition, this could have helped to deal with multicollinearity 

problems among the variables.  

 

Different relevant theories within the topic have been described, and as it has been 

mentioned, there is no single conclusion on how exchange rate volatility influences 

trade. The author of this thesis supports the idea of the reviewed authors that consider 

that the effects of exchange rate volatility depend on the assumptions and the scenario 

where it is tested. Moreover, conducting research not only using developed countries 

may help the topic to generate broader understanding. 

  

The effects of the exchange rate volatility on trade should be further studied since no 

consistent results have been found. It has been mentioned that firms are interested in 

how exchange rates can influence their performance. Therefore, firms would be 

interested in strategies that could help to minimize or maximize the effects of exchange 

rate volatility depending in each case. One of these options, for example, could be to 

modify the production level depending on the exchange rate level. In addition, the role 

of the financial markets when a firm is trading could be relevant within the topic.  

Furthermore, additional research should be done considering differences in developed 

and developing economies in order to establish more accurate results of the 

consequences of exchange rate volatility.  
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Appendices 

Appendix A Euro Conversion Rates 

 

Euro Conversion Rates 

Year Country Currency Units for €1 

 

 

 

 

 

1999 

Austria Schilling 13,7603 

Belgium Franc 40,3399 

Finland Markka 5,94573 

France Franc 6,55957 

Germany Mark 1,95583 

Ireland Pound 0,787564 

Italy Lira 1936,27 

Luxembourg Franc 40,3399 

Portugal Escudo 200,482 

Spain Peseta 166,386 

The 

Netherlands 
Guilder 2,20371 

 

                                                                                            Source: ECB (2010) 
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Appendix B Exports per SITC product groups 

0 - Food and live animals   1 -  Beverages and Tobacco  

         

 Country Exports 
Participation 

%   Country Exports 
Participation 

% 

1 Netherlands 598100858 0,207493  1 Spain 584336847 0,486712 

2 Spain 524141412 0,181835  2 France 316671251 0,263765 

3 Ireland 514515929 0,178496  3 Italy 95258439 0,079344 

4 Germany 442726344 0,153591  4 Austria 68812644 0,057316 

5 Belgium 308924022 0,107172  5 Germany 52935938 0,044092 

  Total  0,828587   Total  0,931228 

         

2 - Crude Materials, inedible, except fuels 3 - Mineral fuels, lubricants and related material 

         

 Country Exports 
Participation 

%   Country Exports 
Participation 

% 

1 Spain 925867753 0,522008  1 Netherlands 2871687469 0,412963 

2 Germany 246360885 0,138899  2 Spain 1676462981 0,241084 

3 Netherlands 231245895 0,130377  3 Italy 1625559329 0,233763 

4 France 180300306 0,101654  4 France 489587122 0,070405 

5 Italy 100357568 0,056582  5 Belgium 119096360 0,017127 

 Total  0,949521   Total  0,975342 

         

4 - Animal and vegetable oils, fats and waxes 5 - Chemicals and related products 

         

 Country Exports 
Participation 

%   Country Exports 
Participation 

% 

1 Spain 184701805 0,649594  1 Germany 6441309510 0,291426 

2 Italy 64323580 0,226225  2 Ireland 3460934522 0,156584 

3 Netherlands 16972823 0,059693  3 France 3236409803 0,146426 

4 Germany 10099082 0,035518  4 Belgium 2393367705 0,108284 

5 France 7504413 0,026393  5 Spain 2281703790 0,103232 

 Total  0,997424   Total  0,805953 

         

6 - Manufactured goods classified by material 7 - Machinery and transport equipment 

         

 Country Exports 
Participation 

%   Country Exports 
Participation 

% 

1 Germany 7892389300 0,38015  1 Germany 34881722485 0,505322 

2 Italy 4772473610 0,229874  2 Italy 9823139465 0,142305 

3 Spain 3356719657 0,161682  3 Spain 8865837631 0,128437 

4 France 1900861266 0,091558  4 France 8346021129 0,120907 

5 Belgium 944241052 0,045481  5 Belgium 2541515186 0,036818 

  Total  0,908746   Total  0,933789 

         

8 - Miscellaneous manufactured articles 

 
9 - Commodities and transactions not classified 
elsewhere 

         

 Country Exports 
Participation 

%   Country Exports 
Participation 

% 

1 Spain 4262888726 0,307483  1 Germany 624732277 0,680615 

2 Germany 3989404744 0,287757  2 Spain 136424283 0,148628 

3 Italy 3006648788 0,216871  3 Netherlands 99662732 0,108578 

4 France 1408241873 0,101577  4 Ireland 27431321 0,029885 

5 Netherlands 413698789 0,02984  5 France 11584476 0,012621 

 Total  0,943528   Total 917893515 0,980326 
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Total Exports per country       

         

  Country Total Exports       

1 Germany 55305147784       

2 Spain 22799082387       

3 Italy 21595672321       

4 France 16146119871       

5 Netherlands 8934621018       

6 Belgium 6701443869       

7 Ireland 4527206830       

8 Austria 2459579333       

9 Finland 1686739178       

10 Portugal 915974470       

11 Luxembourg 301557075       

   
 
      

         

Average of the five most important exporters for all groups   

         

 0,925444504        

 

Source: Eurostat (2010) 
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Appendix C Summary of previous tested models 

Similarly to the model presented in this thesis, the models included in this appendix use 

aggregated data for exchange rates and trade between 1999 and 2008. All the variables 

use monthly data that has been seasonally adjusted and that is benchmarked to 2005. 

Moreover, the IPI indexes were tested under the same conditions as the model presented 

in the thesis, where only product groups 0, 1 and 5 used a matching index. As in the 

presented model, the RER is calculated with Mexico representing the foreign party and 

the EA-11 the domestic party. In all models,  is the value of exports from the EA-11 

to Mexico per product group,  is the intercept,   is the IPI for the EA-11 for each 

product group,  is a measure of exchange rate volatility and the   is the stochastic 

error term. In addition, the expected sign for the coefficients of the  (positive for 

both parties) and the  (ambiguous) are the same for all the models.  

 

Model A 

The author originally considered the following model to conduct the empirical analysis: 

 

;            

 

where  is the CPI for Mexico, and  is the real exchange rate.  

 

Since the RER is calculated using the price level of both parties, it was assumed that 

there would be multicollinearity between the  and the . However, is not a 

must that multicollinearity would exist since the nominal exchange rate and the foreign 

price level were not fixed values.  

 

Considering the expected sign that each of the coefficients in the model would have, the 

coefficient   was expected to have a positive sign since an increment in the , 

which would mean that the price of products in the country increase, would result in 

imports being relatively cheaper than the home products. The coefficient  was 

expected to have a positive sign since a greater  would mean that the euro 

depreciates against the Mexican peso. As a result, the imported products would be 

cheaper. 

 

The first regressions for the ten product groups were calculated both including 

the  variable and without it with the purpose of identifying the effect of the 

variable. The results for this group of regressions show that when including 

the , there was high multicollinearity in each of the groups between the latter 

variable and the exports, and also with the . In product groups 0 and 5, there was 

also multicollinearity between the  and the . In addition, there was constant 

multicollinearity between the  and the  for all the product groups. The 

coefficient of the volatility was only significant for product group 7. The variable had a 

positive sign, which means that volatility increases the exports for that product group. In 

addition, all the variables were significant for this group. Furthermore, the , the 

 and the  were significant at least six times in different groups. The significant 

variables had the expected sign in all the cases. Even though it was not significant in 

any other group, the volatility had a negative sign for the regressions both including and 

excluding the  in product groups: 2, 4, 6 and 8. 
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After the  was taken out from the model and the regressions were calculated, 

only the  was significant for all the product groups. In product groups 0, 2, 3 and 7, 

the  was also significant. Multicollinearity was present between the exports and 

the IPI, and the volatility and the  for almost every product group. In addition, 

when comparing the R2 
of the regressions including the  and those without it, 

the value was always lower for the regressions that did not include the variable. In other 

words, not considering the  reduced the fit of the model. The product group 

with the highest fit for the model was group 6, with 81 percent of the variation in the 

dependent variable explained by the regression model. 

 

Model B 

In order to continue identifying the influence of exchange rate volatility and to eliminate 

the multicollinearity between the  and the , as well as other variables, the 

author of this thesis decided to divide the former variable into its components and to 

eliminate the latter variable for further analysis. As a result, the modified equation is: 

 

;             

 

where  is the logged nominal exchange rate multiplied by the CPI of Mexico 

and the  is the logged price level of the EA-11. The  coefficient was expected to 

have a positive sign since a cheaper euro will promote exports. At the same time, a 

higher price level in Mexico would cause consumers to choose foreign products. The  

coefficient was expected to have a positive sign since inflation depreciates the euro. 

 

The results for the regressions showed that there was correlation between the  and 

the  in all product groups. The volatility was significant for product group 7, 

together with the  and . At least one of the last two variables was 

significant for every product group, and also matched the significance of the  in 

four groups with the equation of Model A. All the variables that were significant had the 

expected sign. In other words, the volatility had a positive sign for product group 7. On 

the other hand, the variable had a negative sign for the regressions in product groups 2, 

4, 6 and 8 but was not significant in any of them.  

 

In general, the value for the R2 
of the regressions calculated was greater than the values 

for the previous equation. Therefore, substituting the  by the  and , 

increased the fit of the economic model. However, there was one exception. The R2 for 

product group 7 was lower than the value obtained for the same group with the previous 

equation.  

 

Model C 

In this case, all the variables are logged. Therefore, the new equation is:  

 

;             

 

where  is the logged nominal exchange rate multiplied by the CPI of Mexico 

and  is the logged price level of the EA-11. The expected signs for the coefficients 

are the same as for equation in Model B. 
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As in the equation for Model A, volatility was not significant for any of the product 

groups. The variable had a negative sign in groups 2, 4, 5, 6 and 8 but it was not 

significant in any case. However, either the  of the  were significant in 

every product group. The former variable is significant in eight of the product groups (3 

and 9 are the exceptions), and in six of these cases, together with the . 

 

The R2 increased for the regressions of this equation, with some values even getting 

twice as big compared to the obtained values for the previous model. In product group 

number 1, the value even reached 1, theoretically, the model fits the data perfectly. 

Contrary to the result for product group 7 for the regression including the  

using the preceding equation, where the variable was reduced compared to the value 

obtained from the Model A equation, the fit of the model increased. 


