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I. Introduction 

It is well known that a country by manipulating the value of its currency can push up 

its competitiveness in international markets. This notwithstanding, it is much 

overlooked how exchange rates have influenced economic growth and convergence of 

income among nations in a longer perspective. In particular, among countries 

involved in market integration, one could presume that those on a lower level of 

income should have a higher inflation. The higher inflation, with a concomitant rise 

of wages, should then erode their competitiveness and counteract convergence. A 

somehow flexible exchange rate might compensate for this loss and contribute to the 

catch-up of countries still behind. 

The theoretical point of departure in this paper is that countries with lower levels of 

income have also lower levels of prices and wages than richer countries. When poorer 

countries catch-up with the richer, they necessarily have higher inflation and wage 

growth. Unless these asymmetries in prices and wages are compensated for by 

nominal exchange rates, the poorer countries will decline in relative competitiveness. 

Since we deal with trends over longer periods and not temporary shocks, it is not 

necessary to determine when a currency is undervalued or overvalued. Instead, the 

focus can be on the relative change of exchange rates and their long term effects. 

The paper examines how exchange rate movements have interacted with economic 

growth and price changes across European countries since 1870. In that purpose, we 

look at how exchange rates have exposed countries to each other through foreign 

trade. The contribution of the paper is that effective exchange rates are brought into a 

long-term analysis of (mostly west-) European growth and convergence. The next 

section of the paper shortly reviews the treatment of exchange rates and growth in the 

literature. Section three introduces the history of exchange rates across seventeen 

European countries, and how the effective exchange rates are estimated. Section four 

explores the pattern of long-term convergence and divergence of GDP per capita in 

Western Europe. Section five discusses the interaction between growth, prices, and 

exchange rates over 1870-2010 divided in five different sub-periods. Section six 

concludes with a discussion of further implications. 
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 II. Exchange rates and growth in the literature 

For long it has been known that relative price differences imply a disparity between 

the purchasing power of money across countries and the exchange rates (Cassel 1918; 

Balassa 1964; Samuelson 1964; Rogoff 1996; Taylor & Taylor 2004; Deaton & Heston 

2008). Since Balassa (1969) this disparity has been conceptualized as the real 

exchange rate (RER). While RER has been of much concern in short-term 

macroeconomics and also seen as a measurement problem for long-term income 

comparisons (Prados de la Escosura 2000), only in a few cases it has been considered 

as a factor in long-term growth. The argument runs that an undervalued currency can 

sustain export-led growth, such as for post-war Japan and Western Europe as well as 

for contemporary China (Boltho 1996; Dooley et al 2003; Eichengreen 2004). Rodrik 

(2008) finds, on the basis of panel regressions for a large set of countries, that an 

undervalued currency promotes economic growth but only for developing countries. 

The mechanism or causality is, however, left unanswered by Rodrik. Hence, as also 

pointed out by Eichengreen (2008a), despite its relevance for long-term economic 

performance, RER have not been accounted for in theories of economic growth. 

One strand of the literature, emanating from Baxter and Stockman (1989), applies a 

quantitative approach in search for a correlation between macroeconomic 

performance and the type of exchange rate arrangement. However, questions about 

causality and economic mechanisms, as well as the actual size of the impact are not 

explicitly addressed in this literature (recent contributions are Aghion et al 2009; 

Sokolov et al 2011). 

The dilemma of external balance and external stability – that is, to achieve both 

balance in international trade and stable nominal exchange rates – has for long been 

a central problem in both politics and economics of international monetary systems. 

In the literature, the Gold Standard serves as a point of reference and has thrown its 

shadow on later exchange rate systems (Eichengreen & Iversen 1999; Flandreau & 

Zumer 2004; Eichengreen & Flandreau 1994; Ögren 2012). For example, Ögren 

(2012) shows that the focus on gold as a monetary standard obfuscated the forces 

that actually made the system work –  access to international capital to fund 

structural current account deficits and that this explains how asymmetric trends in 

many cases were solved until WWI. However, the contemporary discourse seems not 
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to have bothered about the long-term balance even though the long-term perspective, 

ranging from the classical Gold Standard to the present is commonplace in the 

literature (e.g., Ljungberg 2004; Bordo & James 2010; Eichengreen 2008b, 2010; 

Ögren & Øksendal 2012).  

Even though the problems of international balances and exchange regimes have been 

extensively treated in research, a short term perspective has dominated the studies 

and assessment of these regimes. For example, the risk of “permanent shocks” were 

discussed in the preparation of EMU (arguably, a more apt term is “asymmetric 

trends”, Saint-Paul 2010). Yet, assuming wage flexibility, this risk was deemed of less 

significance and the focus was directed to temporary shocks (European Commission 

1990: 143 ff). Again, this is significant for the preoccupation with short-term 

phenomena despite the fact that institutional reforms like the EMU are intended for 

the long-term. In the preparations for the EMU, it might also have been of 

importance that the original theory of an Optimum Currency Area (OCA) (Mundell 

1961; McKinnon 1963; Vaubel 1976) had developed towards an “endogenous OCA”, 

meaning that the economic conditions are adapting through institutional reform, 

instead of being the preconditions for the reform (Mongelli 2002, 2010). 

Another aspect of the external stability which is much focused in the literature 

concerns the possibility to predict nominal exchange rate movements. Causes for 

deviations of real from nominal exchange rates, which is central also for the problem 

of asymmetric trends, are searched in the Balassa-Samuelson effect, due to 

productivity differences between the tradable sector and the non-tradable sector 

(Lothian & Taylor 2008; Rogoff 2009).  ).  The asymmetric trends are the normal 

outcome of national differences in the economic structure and development level, 

resulting in convergence and divergence processes of income levels (Abramovitz 

1986; Gerschenkron 1962) and structural characteristics (Svennilson 1954; Temin 

2002, Broadberry 1998, 2004; Schön 2012). As stated in the introduction, the 

theoretical point of departure in this paper is simpler: countries with lower levels of 

income have also lower levels of prices and wages than richer countries. The process 

of catch-up necessarily means that poorer countries will have higher  inflation and 

wage growth than richer countries. This implies that the relative competitiveness of 

the poorer countries will decline if these asymmetric trends in prices and wages are 

not compensated for by nominal exchange rates. Dealing with the process of catch up 
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means that we do not have to determine when a currency is undervalued or 

overvalued. Instead we focus on the relative change of exchange rates and their long 

term effects. The international monetary framework will affect these processes, 

automatically via the exchange rate regime and indirectly, via the institutional 

framework set by the exchange rate regime.  

 

III. Effective exchange rates and the data 

In reality ceteris paribus cannot be assumed and this is also the case with exchange 

rate changes. Simply taken, the exchange rate between two currencies is dependent 

on movements of both currencies. It follows that the impact of exchange rate changes 

further varies with the degree to which different currencies are exposed to each other. 

The effective exchange rate should capture this by weighting exchange rates with the 

trade between the concerned countries. Moreover, exchange rates could be nominal 

or real, abbreviated as NEER and REER if weighted with the foreign trade. NEER and 

REER could be “single-weighted” or “double-weighted.” The single-weighted 

NEER/REER gives weights to imports and exports from/to a particular country 

according to the shares in total trade of the country in question. Double-weighting 

elaborates the export weights, in the aim to take account of competition from third 

countries (Klau and Fung 2006). For the purpose of forecasts of the effects of a 

change in the exchange rate, the double-weighting has a point, but for an ex post 

estimate of the effective exchange rate the single-weighting is arguably as 

appropriate. For this reason, and since double-weighting requires more data and data 

which are of limited availability before recent decades, we have calculated single-

weighted effective exchange rates. The NEER for country i, with trading partners j, is 

thus retrieved: 

 NEERi = Σ(eij mij) + Σ(eij xij) 

where e denotes (nominal) exchange rate, m and are x denoting the share of country j 

in country i’s combined imports and exports, respectively.  Indices are of Laspeyres 

type, calculated for nine sub-periods with fixed trade weights taken from three 

consecutive years in each sub-period. The series for each sub-period have then been 

linked (spliced) to one series. Most countries have gaps some years during the First 

World War and from the Second World War until 1952 (before and after linked in 

1953).   
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The NEER is adjusted to REER by taking account of relative prices as measured of 

the national CPI: 

 REERi = Σ(NEERij CPIi/CPIj) 

Most of the exchange rates have been retrieved from the Global Financial Database 

and consider market rates. Annual rates have been calculated as the average of 

monthly closing rates. Cross rates, most often to the British pound, have been used to 

estimate the currency-to-currency rate. For some currencies, for example the Greek 

drachma or the Portuguese escudo, not the British pound but the Italian lira provides 

longer continuous series1. Estimates based on cross rates might, at turbulent 

occasions, temporarily differ from direct exchange rates but since the latter are often 

not available, cross rates have been used.  

Trade weights are based on import and export values in Mitchell (2003). These are 

limited to “main trading partners” and typically represent about 60 per cent of a 

country’s total trade, a bit less in mid-20th century and more in early and late periods. 

For all countries the trade with the USA is included, and thereby consistently the 

direct influence of the US dollar on the exchange rates. Only two countries have less 

than 6 trading partners represented and most have the UK with weights for ten 

partners. Russia is often represented even though with a small share except for 

Finland and postwar Poland. Some countries have weights for the trade with non-

European countries. The spread of weights among trading partners is important if the 

actual exchange rate regime should be captured. A question is of course how well the 

“main trading partners” represent exchange rate movements and admittedly there is 

room for improvement of the accuracy of the present series, both by addition of trade 

partners and by use of more frequent or even annual weights. 

CPIs extending far enough back in time for the construction of REER have been 

constructed from series of “modern inflation” at Clio-Infra. Of course one could think 

of using more refined price indicators or wage data but arguably CPIs reflect the 

general cost level in a country and, again, the availability constrains the choice.  

Reinhart and Rogoff (2004) rightly point out that the actual exchange rate regime is 

revealed by market transactions and not official declarations. However, the market 

transactions of interest for the broader economic context should not only be against 

                                                   
1 Still, for the years 1915-1936 we have found no exchange rates with the Portuguese escudo.  
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some anchor currency but those in the trade between countries. That is, the effective 

exchange rates. Figure 1 shows the average of absolute annual percentage changes in 

the effective exchange rates for most of western Europe.2 This gives an overview of 

the extent to which currencies were actually “fixed” or flexible. Compared to later 

periods exchange rates were clearly more rigid during the classical Gold Standard 

before the First World War. However, assuming that changes were accumulating, the 

average currency would have drifted 40 per cent from 1880, when the Gold Standard 

was established , to 1910. An obvious objection is that the curve shows absolute 

changes which probably reflect fluctuations around the fixed exchange rate to gold.  

 

Figure 1. Average annual change in NEER among European countries, 

1871-2015  
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Note: Own calculations, sources see text. Thin line is annual data and thick line is five-year 
centered moving averages.  

The countries are Austria, Belgium, Denmark, Finland (1914-), France, Germany, Greece (1878-), 
Ireland (1924-), Italy, the Netherlands, Norway, Portugal (missing 1915-1955), Spain, Sweden, 
Switzerland, and the UK; most are missing 1918 and due to hyperinflations 1918-1919 and 1923-1924 
have been interpolated; 1941-1942 only 9 countries had data and first from 1954 all countries are 
represented. 

Such fluctuations also made out the major part of the annual variations even though 

some drifts occurred. Hence the effective exchange rate of the British pound 

appreciated 5 per cent 1880-1910 which was an effect of the depreciation of the 

                                                   
2 Poland is included in the examination below but excluded from the graph so as not to raise the 
suspicions that the volatility is created by the Polish zloty. 
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Indian and Argentinean currencies against gold. A more remarkable case is Portugal, 

which joined the Gold Standard from 1854 to 1891 (Reis 2007), but from 1870 to the 

late 1890s its currency appreciated almost 40 per cent against gold and then, over the 

next decade, lost most of this appreciation. 

From the graph of NEER changes, periods of particular interest can be identified. 

One such period are the interwar years, from the relative stabilization 1926 through 

the break up from the Gold Standard to 1938, before the relative peace was shattered. 

The 1940s and -50s saw, unsurprisingly, much turbulence before the Bretton Woods 

system of “pegged” currencies began working. However, well before the Bretton 

Woods collapsed, changes became of greater significance and increased until the 

early 1990s. The collapse of the currencies of the Soviet system is seen in the NEER 

changes, but only for Austria and Finland was the impact of importance. The EMS 

(European Monetary System) crisis 1992-93 (see, e.g. Eichengreen 2008b) had a 

broader impact and then followed the preparations for, and introduction of, the euro, 

which include 11 of the 17 countries in the sample. 

A closer look at the individual countries during particular periods is provided by table 

1. 1880-1910, years of the classical Gold Standard, saw moderate changes in NEER. 

Poor countries like Greece and Portugal, however, effectively appreciated their 

currencies but similarly poor Spain depreciated. In the interwar years 1926-38, the 

depreciation mostly took place 1926-1927 and was followed by stability, while France 

had the whole change in 1937-1938, after the break-up from gold. Notable are the 

Scandinavian countries depreciation, like Greece they swiftly followed the pound off 

the gold and contrary to the pound these currencies did not tend back. For Spain the 

depreciation was mostly temporary in 1937-1938, an effect of the Civil War. In 1960-

1971, years of the Bretton Woods system, appreciation occurred with Austria and 

Germany, but also with Portugal. Weak or moderate depreciation characterized most 

other currencies but the Finnish, French, Belgian and Spanish, which underwent a 

more clear depreciation. Poland had a regulated currency but its market value 

depreciated substantially, not only in the trade with western countries, but also 

towards other eastern currencies as reflected by the cross-rates. For example, 
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between 1960 and 1988, the Polish zloty lost 76 per cent of its value against the 

Hungarian forint, and 96 per cent against the German Ostmark.3  

In the EMS period, 1980-1991, the drift of currencies increased. The table shows the 

percentage change in price of trading partners’ currencies denominated in the 

domestic currency. 351.5 per cent increase for the exchange rate of the Greek  

 

Table 1. Percentage change in NEER over certain periods for 17 countries 

 1880-1910 1926-38 1960-71 1980-91 1991-95 1995-2015 

Austria 2.6 21.3 -24.1 -28.2 -9.5 6.1 

Belgium -4.3 -73.9 16.6 48.7 7.7 0.2 

Denmark 0.0 48.1 8.8 14.6 1.0 -0.8 

Finland  38.3 37.5 -18.0 13.8 4.7 

France -2.2 51.0 18.7 68.5 5.8 -3.5 

Germany 0.2 -32.3 -24.9 -26.7 -57.7 11.5 

Greece -13.5 69.3 4.9 351.5 44.1 9.8 

Ireland  1.4 3.5 17.5 14.3 -11.5 

Italy -4.5 -9.2 5.1 80.3 49.2 6.3 

Netherlands 0.5 11.9 -2.6 -2.8 -3.6 2.6 

Norway 0.2 7.5 1.3 25.3 5.0 8.9 

Poland  -26.7 226.3 4218.5 -99.9 -5.4 

Portugal -11.1  -27.9 173.2 11.4 -5.4 

Spain 8.9 193.0 18.1 65.8 52.3 -3.8 

Sweden 0.5 30.7 2.9 52.8 37.6 -1.1 

Switzerland -0.1 13.3 4.3 8.3 9.6 -4.8 

United Kingdom -4.6 4.4 4.4 36.5 23.9 -16.5 

Note: The change is of end year over initial year in each period. Notice that the different 
composition of trading partners outside the Eurozone, of those inside, means that exchange 
rates may continue to drift apart.    

 

                                                   
3 Polish-Hungarian cross-rate via British pound – a direct exchange rate in the Global Financial 
Database shows a more stable relation. This is probably the official exchange rate and if that was used 
in the Polish-Hungarian trade, we have exaggerated the depreciation of the zloty. The exchange rate to 
the German Ostmark is the cross-rate with Deutsche mark, the latter with monthly quotations in 
Berlin im Zahlen/Statistisches Jahrbuch Berlin. The Ostmark is not represented in the Global 
Financial Database. 
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drachma correspond to a loss of 78 per cent in its value, and the corresponding loss 

for the Portuguese escudo was 63 per cent. Yet, the depreciations were not limited to 

the southern periphery as seen by the figures for France, Belgium, Sweden, and the 

UK. The “hard core” Austria-Germany-Netherlands were the only to appreciate – 

though joined by Finland due to its Soviet trade. The next period, from before to the 

aftermath of the EMS crisis saw continued drift of NEER, with an increasing share of 

the burden taken by German appreciation. The effect of the EMS crisis was that the 

trends of exchange rate changes in the preceding period, which had been locked up 

during the “hard EMS”, were released. For this reason, it makes sense to below treat 

1980-1991 and 1991-1995 as one period. The long record of German appreciation was 

seemingly turned around in the final period when the Deutsche mark-euro was 

depreciating more than any other currency, and the Irish punt-euro and the British 

pound were the only having a cumulated two-digit appreciation. However, as pointed 

out in the note to the table, comparisons are between end years, and the effective 

depreciation of the DM-euro took largely place in 2015.4  

The long-term record of European exchange rates indeed shows a multi-facetted 

pattern. Before we proceed to the question about the relation between exchange rates, 

inflation, and economic growth, it is useful to review the pattern of growth and 

convergence among the western European countries.      

 

IV. Convergence and divergence since 1870 

Before the end of the Second World War there was rather divergence than 

convergence of income levels across Europe. Certainly there was catch-up by some 

countries, which challenged the British leadership, and already in the 1880s 

Switzerland seems to have been richest in Europe and continued to forge ahead 

through most of the 20th century – its lead in absolute terms over the median 

European level was largest in the early 1970s even if the comparative growth rate had 

since long tapered off. Among the rest, it lasted until the early 1950s before Denmark 

and Sweden were at about the same level as the UK, and during the post-war period 

of catch-up the UK slipped down to the median level about where she has stayed 

since 1970. It is more apt to think of countries as gaining membership in the 

                                                   
4 The former currencies of the euro-countries have been extrapolated with the euro from 2002. While 
these countries thus have bilaterally fixed exchange rates, their effective exchange rates differ 
depending on trading partners.  
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“convergence club”, than of a general process of convergence. Hence all of southern 

Europe, at lower income levels, had significantly lower growth rates before 1914, than 

the richer countries of western Europe. Greece and Portugal began catching-up in the 

interwar years, while Italy and Spain fell further behind. This disparate picture is 

illustrated in Figure 2, which shows different measures of the distribution of income 

levels across 16 European countries. The lower curve is the coefficient of variation 

(CV) or the so-called indicator of sigma-convergence. The upper curve shows the 

ratio of the poorer half of the countries-to-the-median-income, and a rising curve 

indicates increasing equality “from below”. It broadly mirrors the CV curve, but 

focuses the catch-up by new countries by ignoring the distribution among the richer 

half of countries. There are also some notable differences between the two measures, 

indicating a falling behind of the poorer countries in the 1930s and again after 2000. 

However, one should remind that comparisons of income levels between countries is 

a tricky venture the longer one comes in time from the PPP benchmark. We have  

 

Figure 2. Distribution of income levels across European countries, 1870-

2010 
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Note: The lower (red) line shows the coefficient of variation of GDP per capita levels (in 1990 PPP 

dollars) and the upper (blue) line the ratio of the average GDP per capita level of those below the 

median level to the median. The countries are Austria, Belgium, Denmark, Finland, France, Germany, 

Greece (1877-), Ireland (1921-), Italy, the Netherlands, Norway, Portugal, Spain, Sweden, Switzerland, 

and the UK. Calculations on data from Clio-Infra. 
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followed the convention using Maddison’s 1990 benchmark, but due to differently 

changing relative prices, within and between countries, another benchmark would 

modify the comparisons (Prados de la Escosura 2000).  

One should be on safer ground when comparing growth rates, than levels of income, 

since the index problem implied by relative prices is reasonably handled in the 

construction of historical national accounts. When growth in GDP per capita is 

considered, in the period from 1870 to the First World War the early industrializers  

Britain and Belgium as well as the Netherlands were falling behind. However, they 

did not as badly as the southern periphery, which not yet had joined “the European 

convergence club”. Probably Italy was still in the late 19th century on a higher level of 

income than some countries north of the Alps, but it was the growth rates of the latter 

which counted these to the “convergence club.” The fastest growth in this early period 

was demonstrated by one rich country, Switzerland, and one poor country, Sweden. 

This is highlighted by table 2, showing growth rates during five sub-periods 1870-

2010.  In the period 1925-1938, the Nordic countries stand out with growth rates 

above the rest. A joint trait of the poor performing countries during the interwar 

years was that they, except Spain devastated by the Civil War, was that they for long 

stuck to gold or its fixed exchange rate. In the postwar period 1953-1973 convergence 

really occurred, and the southern countries entered the “club” with unprecedented 

high growth rates. Still Ireland on the western periphery was outside the “club” with a 

growth rate below the average. Yet, Ireland had already achieved a rate of growth that 

in the following periods of lower general performance sufficed for its remarkable 

catch-up to a level among the richer countries – though, there was a distinct 

acceleration after 1986 that until the blow of the Great Recession sustained an annual 

growth rate well above 5 per cent. The Great Recession changes the picture during the 

final period 1995-2010, with fast growers such as Finland, Greece and Ireland 

slowing down, while the catch-up of Poland seemed unstoppable. Here we return to 

the initial question about the role of exchange rates, since the former three had joined 

the euro while the Polish zloty remained floating. 
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Table 2. Average annual rate of change in GDP per capita of 17 countries, 

1870-2010 

 1870-1913 1925-1938 1953-1973 1974-1994 1995-2010 

Austria 1,49 -1,15 4,58 2,16 2,04 

Belgium 1,01 -0,04 3,71 1,84 1,79 

Denmark 1,64 1,93 3,57 1,87 1,12 

Finland 1,43 2,97 4,20 2,03 2,76 

France 1,28 0,06 4,16 1,69 1,25 

Germany 1,54 1,75 4,23 1,74 1,19 

Greece 0,68 1,68 6,27 1,44 3,07 

Ireland 1,01 1,23 3,28 3,03 3,17 

Italy 0,94 0,28 5,41 2,41 0,66 

Netherlands 0,78 -0,46 3,47 1,52 1,78 

Norway 1,09 3,06 3,28 2,68 1,74 

Poland 1,46 -1,29 3,41 -0,78 4,25 

Portugal 0,80 1,28 5,68 2,88 1,26 

Spain 0,73 -2,21 5,82 2,27 1,91 

Sweden 1,66 2,40 3,37 1,26 2,61 

Switzerland 2,30 0,14 2,99 1,05 1,39 

United Kingdom 0,98 1,51 2,33 1,98 2,23 

Average 1,23 0,77 4,10 1,83 2,01 

Note: Growth of fitted trend over periods except in the first period, where, due to lack of 
annual data, growth is between benchmark estimates for Ireland (1870 and 1913) and Poland 
(1870 and 1910). Figures in bold denote at least one standard deviation above the average of 
country growth rates, and underlined denote at least one standard deviation below. 
Calculations on data from Clio-Infra. 

 

 

V. Exchange rates and economic growth 

A basic assumption for this examination is that countries in a process of catch-up 

have not only higher growth rates but also higher inflation rates, and that a flexible 

exchange rate could prevent that the higher inflation erodes competitiveness, and 

hence  sustain catch-up. To demonstrate this, we run a simple cross-sectional OLS, a 

so called cross-country regression, for each period: 

 Growth = constant + log(GDPpc)  
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Growth is the annual rate of change of GDP per capita over the period, which is 

regressed on the level of GDP per capita in the initial year. If the coefficient of GDPpc 

is statistically significant and has a negative sign, it signifies so called unconditional 

beta-convergence or that the lower the initial income level, the faster the growth. 

Should this be the case the countries involved constitute a “convergence club”, even if 

one should be careful with the interpretation of “membership” since there might be 

hidden outliers included. However, in the present case the low number of 

observations, which overall dispute the validity of the regression, make the model 

more sensitive to outliers. If there is no or only weak unconditional beta-convergence, 

one could test if it is conditional on some other factors. We do this by adding 

exchange rates and relative inflation to the regression: 

Growth = constant + log(GDPpc) + NEER + RelCPI 

NEER is the annual rate of change in the nominal effective exchange rate and RelCPI 

is the CPI relative to the trading partners. The relative CPI is equal to the difference 

between REER and NEER and is hence weighted as the effective exchange rates. The 

annual rate of changes are taken over the actual period why we deal with a cross-

section. 

  

Table 3. European conditional beta-convergence: cross-country 

regressions with growth in GDP per capita as dependent variable 

Independent 
Variables 

 
1870-1913 

 
1926-1938 

 
1953-1973 

 
1974-1994 

 
1995-2010 

Constant -0.013 
(0.582) 

-0.020 
(0.480) 

0.072 
(0.396) 

0.059 
(0.657) 

0.234 
(0.000) 

0.231 
(0.000) 

0.147 
(0.002) 

0.179 
(0.004) 

0.206 
(0.000) 

0.178 
(0.016) 

Initial  
(log)GDPpc 

0.003 
(0.296) 

0.004 
(0.272) 

-0.008 
(0.448) 

-0.006 
(0.696) 

-0.023 
(0.000) 

-0.022 
(0.000) 

-0.014 
(0.005) 

-0.017 
(0.008) 

-0.019 
(0.002) 

-0.016 
(0.027) 

Change in  
NEER  

 0.021 
(0.970) 

 -0.058 
(0.760) 

 0.084 
(0.515) 

 0.087 
(0.152) 

 0.257 
(0.411) 

Relative  
Inflation 

 0.105 
(0.503) 

 -0.010 
(0.975) 

 0.001 
(0.988) 

 0.050 
(0.440) 

 0.119 
(0.502) 

Adjusted R2 0.01 -0.09 -0.03 -0.27 0.76 0.74 0.40 0.46 0.45 0.41 

Prob (F-stat.) 0.296 0.609 0.448 0.971 0.000 0.000 0.005 0.015 0.002 0.020 

Durbin-Watson 1.95 2.66 
 

2.16 2.05 2.84 2.89 2.05 1.58 2.44 2.66 

Observations 16 14 16 14 
 

16 16 16 16 17 17 

Note: The countries are Austria, Belgium, Denmark, Finland (not 1870-1913), France, 
Germany, Greece, Ireland (not 1870-1913), Italy, the Netherlands, Norway, Portugal, Spain, 
Sweden, Switzerland, and the UK. Probabilities in the parentheses. 
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Table 3 reports the results. As expected, neither unconditional nor conditional beta-

convergence occurred in the periods before the Second World War. In the three post-

war periods there actually was unconditional convergence on its own, without 

support from the exchange rate. The convergence is strongest in the Bretton Woods 

period and in the final period the statistical significance is entirely an outcome of the 

addition of Poland, now in a strong catch-up with the west. Hence the cross-country 

regressions illustrate the problem but the low numbers involved make them a shaky 

foundation for any conclusion. This does not mean, however, that any role for the 

adjustment of exchange rates can be refuted, since there are much more factors that 

interact and this implies an identification problem of what actually caused the final 

outcome. A comparative examination case by case is therefore probably more 

enlighting than an incomplete econometric model.  

Basic facts for such a comparison are provided, period by period, in table 4a and 4b. 

The columns “Growth” and “Rel. CPI” are the same as the variables used in the cross-

country regressions while “Adjusted” is the relative inflation rate less the rate of 

change in NEER. “Adjusted” in comparison with “Rel. CPI” should thus show how 

nominal exchange rate changes have adjusted the cost level. A lower (higher) value of 

“Adjusted” than for “Rel. CPI” means that the effective exchange rate has depreciated 

(appreciated), and improved (degraded) the competitiveness of the country in 

question.   

During the classical Gold Standard, convergence took place north of the Alps but the 

impact of changes in NEER was small. Germany was among the faster growing 

countries and its above-average inflation was scarcely adjusted by the exchange rate. 

Other faster growing countries were rather losing in competitiveness due to the 

exchange rate. So did also Belgium, one of the richer countries with a rather slow 

growth but with the highest relative inflation. Spain, which never joined the Gold 

Standard, was the country with the largest adjustment from the exchange rate. Yet, 

Spain had still not entered the catch-up phase and its relative inflation was not 

particularly high. The faster growing countries Denmark, Germany and Austria were 

all on or above the median level and thus no typical catch-up cases. Also fast-growing 

Finland and Sweden better qualify for catch-up. Their income levels in the 1870s 

were probably not much different from Italy and Spain and well below the median. 

For Finland we do not know the exchange rate and Sweden did not benefit from 
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adjustments in NEER. However, both Finland and Sweden suffered from 

accumulating deficits in current accounts but could sustain economic growth through 

huge capital imports (Ljungberg and Schön 2013). This capital import in effect 

compensated for what the currency could not achieve.  Even if the “fixed” exchange 

rates of the Gold Standard in effect were muted by the trade with countries which not 

were on gold, the impact of such changes was small in the period before the First 

World War.  

The interwar period was different with winners and losers from the NEER. On the 

one hand were there fast-growing catch-up countries, notably the Nordic countries 

and Greece, which all had a significant gain from the changes of the exchange rate 

even if not all of them had above-average inflation rates. On the other hand  were 

there the countries that either stood on gold until 1935-36, or targeted the fixed 

exchange rate by help of controls, which all lost from the adjustments by the effective  

 

Table 4a. Percentage annual rate of change in GDP per capita, relative 

CPI, and relative CPI adjusted for NEER 

  
1870-1913 

 

 
1925-1938 

 

  Growth Rel. CPI Adjusted Growth Rel. CPI Adjusted 

Austria 1.49 0.74 0.77 -1.15 3.08 2.16 

Belgium 1.01 2.56 2.89 -0.04 4.46 10.98 

Denmark 1.64 -0.28 -0.29 1.93 2.73 -0.88 

Finland 1.43     2.97 1.24 -2.00 

France 1.28 -0.39 -0.16 0.06 2.98 1.60 

Germany 1.54 0.95 0.90 1.75 -1.78 1.76 

Greece 0.68 0.38 0.21 1.68 6.83 0.28 

Ireland 1.01     1.23 2.30 2.16 

Italy 0.94 -0.18 -0.11 0.28 0.34 1.36 

Netherlands 0.78 -1.37 -1.42 -0.46 1.33 1.85 

Norway 1.09 -0.30 -0.31 3.06 0.59 -0.52 

Poland 1.46 0.00 0.00 -1.29 -3.14 -0.88 

Portugal 0.80 0.74 1.42 1.28   

Spain 0.73 0.37 -0.11 -2.21 3.06 -4.29 

Sweden 1.66 0.34 0.30 2.40 3.35 0.40 

Switzerland 2.30 1.08 1.24 0.14 0.89 0.85 

United Kingdom 0.98 -0.12 -0.02 1.51 4.31 3.74 

Average 1.23 0.30 0.17* 0.77 1.92 2.50* 
Note: *average of absolute (Adjusted – Rel. CPI), that is, of absolute changes in NEER. 
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exchange rate: Belgium, Italy, Netherlands, Poland, and Switzerland. With its 

negative growth Austria was also a loser but this country was somewhat compensated 

by the exchange rate adjustments. From table 4a it seems as if France compensated a 

relative inflation with exchange rate adjustments, but this adjustment took place in 

the two final years, after France left the gold in 1936 and she had a long way to go for 

recovery from the depression. France must therefore be counted to the losers as also 

suggested by the stagnated growth. Germany, a foreign exchange control country, was 

a loser from the adjustment but blew up the economic growth with militarization and 

infrastructure. The UK was actually among the winners even if the adjustment factor 

was comparatively small. However, since Britain left gold in 1931, the pound 

depreciated while growth surged. A large share of the British trade was with the 

Empire or Dominions, and only against the Canadian dollar was there a temporary  

 

Table 4b.(continued)  

 

 
1953-1973 

 
1974-1994 

 

  Growth Rel. CPI Adjusted Growth Rel. CPI Adjusted 

Austria 4.58 0.86 2.59 2.16 -2.21 0.77 

Belgium 3.71 -0.33 -0.88 1.84 -0.05 -2.53 

Denmark 3.57 1.22 0.93 1.87 0.98 -0.35 

Finland 4.20 3.06 0.82 2.03 -1.04 -1.19 

France 4.16 1.15 -1.27 1.69 2.05 -1.87 

Germany 4.23 2.12 3.98 1.74 -0.93 4.23 

Greece 6.27 -0.34 -0.85 1.44 13.32 -0.74 

Ireland 3.28 -0.06 -0.29 3.03 2.33 1.09 

Italy 5.31 0.25 -0.04 2.41 6.97 0.63 

Netherlands 3.47 0.22 0.64 1.52 -1.10 -0.93 

Norway 3.28 0.07 0.13 2.68 2.17 0.19 

Poland 3.41 2.00 -15.02 -0.78 48.86 20.34 

Portugal 5.68 -0.77 0.56 2.88 13.18 2.14 

Spain 5.82 3.65 0.86 2.27 5.10 -0.60 

Sweden 3.37 0.55 0.47 1.26 3.15 -0.95 

Switzerland 2.99 -0.40 -0.51 1.05 -1.43 -0.85 

United Kingdom 2.33 0.25 1.35 1.98 2.55 0.15 

Average 4.10 0.79 1.01* 1.83 5.52 4.00* 
Note: *average of absolute (Adjusted – Rel. CPI), that is, of absolute changes in NEER. 
(Poland excluded). 
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depreciation of the pound, while it was stable against the Indian rupee and Australian 

dollar, and even appreciated against New Zealand’s dollar. When the gold countries 

on the European continent floated in 1935-36, most of the British benefit from 

adjustment was gone. This broad overview of the impact of the interwar NEER 

movements thus corroborates what is now the received view on the role of the 

monetary arrangements in the period (Temin 1989; Eichengreen 1992; Crafts and 

Fearon 2013). 

We saw before that the period 1953-1973 was characterized by unconditional 

convergence, but that neither exchange rate adjustments nor relative inflation had 

statistically significant impact. Table 4b not surprisingly shows a disparate picture 

with some “clear cases” are counteracted by others. Of the eight countries with higher  

 

Table 4c.(continued)  

  

 
1995-2010 

  

  Growth 
Rel. 
CPI Adjusted 

Austria 2.04 0.14 0.13 

Belgium 1.79 -0.02 -0.45 

Denmark 1.12 0.41 0.73 

Finland 2.76 -0.37 -0.09 

France 1.25 -0.11 0.04 

Germany 1.19 -0.88 -0.27 

Greece 3.07 1.84 1.36 

Ireland 3.17 1.47 2.20 

Italy 0.66 0.92 1.17 

Netherlands 1.78 0.92 0.98 

Norway 1.74 0.17 0.50 

Poland 4.25 2.99 2.46 

Portugal 1.26 1.01 1.40 

Spain 1.91 1.52 2.33 

Sweden 2.61 -0.38 -0.78 

Switzerland 1.39 -0.88 -2.64 

United Kingdom 2.23 -0.38 -0.08 

average 2.01 0.49 0.43* 
Note: *average of absolute (Adjusted – Rel. CPI), that is, of absolute changes in NEER. 
(Poland excluded). 
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than average growth over the period, five benefitted from adjustments of the 

exchange rate while three did not. Not all that benefitted had a higher than average 

relative inflation, which should signify catch-up under market integration. In this 

period all of the southern periphery joined the convergence club, but not all faced a 

high relative inflation. Greece and Portugal even had relative deflation, and Italy’s 

relative inflation was not particularly high in this period. Portugal did however loose 

from adjustments while Greece and Italy benefitted. So did also Spain, yet in this case 

it compensated for a high relative inflation. Some slower growing countries also 

benefitted from exchange rate adjustments despite relative deflation, notably 

Belgium and Ireland. There were also losers from adjustments, among these fast-

growing Austria and Germany, and slower-growing Britain as well. Catch-up 

countries benefitted from effective adjustments, but regardless of relative price 

changes, and it is striking that this period of mostly pegged exchange rates 

encountered relatively big changes in NEER. 

The period 1974-1994 was a period of European monetary agreements, first the Snake 

and then the EMS, aiming to exchange rate stability (Gros and Thygesen 1992; 

Eichengreen 2008). Most countries in this period benefitted from the adjustments, 

regardless of whether they were catch-up countries or slower-growers. Greece in this 

period paused from its catch-up but compensated a two-digit inflation with 

adjustment of NEER. Portugal with above-average growth continued catch-up and 

sustained competitiveness, despite two-digit inflation, by help of adjustments. It is 

easier to point out the losers from adjustments. Austria was the only loser that 

achieved a higher than average growth, while the other losers were slow-growing  

Netherlands, Switzerland, and Germany. Germany was over the period effectively 

appreciating 5 per cent annually. On average changes in NEER among the western 

countries of Europe amounted to an annual rate of 4 per cent, which must be seen as 

a failure of the official aim of the EMS – or an unintended success under the given 

circumstances! 

The final period, 1995-2010, saw the preparations for the euro and its 

implementation, and accordingly the exchange rate adjustments diminished, as seen 

in the lower right corner of table 4c. Just a few countries benefitted from 

adjustments, notably catching-up Poland and Greece, both with high inflation. Also a 



 
 
 

20 

winner was fast-growing Sweden, notwithstanding relative deflation. Others who 

benefitted from adjustments were slow-growing Belgium, and Switzerland, 

particularly the latter also deflationary. If the experience of Belgium and Switzerland 

suggest that adjustments by NEER restrain the ability for innovation and structural 

change in mature economies, Sweden is a counterexample. There is more evidence of 

mature economies in this period that obviously lost from adjustments and suffered 

slow growth: Italy, Denmark, France, not the least Germany, and to some extent 

Norway and Spain. On the other hand, there were a few countries that could sustain 

above-average growth despite losses from adjustments: Finland, Ireland, and the UK. 

The ending of the period in 2010 is of course not fortunate, since the trajectories after 

the Great Recession and the euro crisis had not begun. Compared with previous 

period only the classical Gold Standard period had lower relative inflation rates, and 

a deflationary pressure was now again transmitted by a fixed exchange rate regime, 

namely the euro. 

 

VI. Conclusions 

The idea of this paper is not that economic growth can be created by favourable 

exchange rates, but that bad monetary regimes, in particular an overvalued currency, 

can severely constrain economic growth. Especially so for countries in the process of 

catching-up, and in extension especially so if these countries are not able to tap 

international capital markets to cover for their structural current account deficits 

during this process. 

The actual flexibility of exchange rates is to a large extent determined by the 

composition of trade, and the variations in the exchange rates of trading partners. 

That is why effective exchange rates have never been totally fixed, neither under the 

classical Gold Standard, nor among the countries in the Eurozone. The movements in 

effective exchange rates were bigger, though, in other periods including the Bretton 

Woods with its “pegged” exchange rates. 

The issue whether catch-up countries have benefitted from exchange rate 

adjustments is obscured by the fact that they have not been alone in doing so. In the 

late 19th century there is however no such evidence, although catching-up Finland 

and Sweden could compensate large current account deficits with capital imports. 
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Current accounts and international imbalances are indeed intertwined with the 

exchange rate movements – and lack of movements. In the interwar period the catch-

up by the Nordic countries was supported by exchange rate depreciations. In the 

postwar period until the late 20th century, the catch-up by the southern as well as the 

western periphery (Ireland) was in the main enhanced by adjustments of NEER. 

Later on, this has also been a support for the Polish catch-up. Still there is the related 

problem of international imbalances, which matter not only in a global scale but also 

between European countries. The attraction of large surpluses look like a prisoners’ 

dilemma: the puzzle is that all would probably benefit from undoing the imbalances.     
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