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EXCHANGE RATE POLICIES,
NOT HIGH WAGES, ARE WHY
U.S. LAGS CHINA AND
GERMANY IN EXPORT
PERFORMANCE
BY ROBERT E. SCOT T

Introduction and key findings

T

he decline of manufacturing in the United States over the past 15 years has been well documented: 5.4 million
manufacturing jobs and over 82,100 manufacturing establishments were lost between 1997 and 2013. There
is a common but incorrect idea that high wages in U.S. manufacturing are causing growing job losses and
declining U.S. export competitiveness. Germany has among the highest manufacturing wages in the world but maintained a stable share of world exports throughout this period and suffered only minimal manufacturing job losses, most
of which occurred in the wake of the Great Recession. Meanwhile, manufacturing wages in Germany exceeded those in
the United States by more than one-third through much of this period.
The findings in this report provide a concise, evidence-based strategy for rebuilding U.S. manufacturing:
The decline of American manufacturing over the past 15 years is due to currency manipulation and unfair trade,
and not high wages.
China and Germany both benefited from exchange rate policies that reduced the cost of exports and raised the cost
of imports. In the Chinese case, the cause was direct, sustained currency manipulation. In Germany, real exchange
rates fell due to flaws in the structure of the European Union, but the end result was the same: currency misalignments that resulted in growing trade surpluses. These countries effectively engaged in “beggar thy neighbor” trade
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policies that exported unemployment to trade partners, and supported employment in their own countries, especially in manufacturing industries.
In addition to currency manipulation, China illegally subsidizes and shares cyber espionage findings with Chinese
companies. It also makes huge investments in “leading and pillar” industries, resulting in substantial excess capacity
in many industries, which in turn leads to massive increases in exports of subsidized and dumped products (i.e.,
products sold below cost).
The effect of these policies can be seen in the data: Between 1997 and 2013, China’s total share of world exports
of manufactured goods more than quadrupled from 3.9 percent to 17.6 percent, and Germany’s share declined only
slightly from 11.0 percent to 10.4 percent. Meanwhile, the U.S. share fell by nearly one-third, from 13.7 percent
to 9.5 percent.
As production of manufactured goods for export to the world shifted from the United States to China, U.S. manufacturing employment also declined sharply—by 31.0 percent (5.4 million jobs) between 1997 and 2013, while
manufacturing employment fell only 4.7 percent in Germany.
In 2013, average hourly manufacturing compensation in Germany ($48.98) was more than one-third higher than
in the United States ($36.34). Between 1997 and 2013, manufacturing compensation grew faster in Germany (3.3
percent a year) than in the United States (2.9 percent a year).
If high wages alone were sending production to China, then surely Germany would not have held its exports steady:
The gap between manufacturing compensation in Germany and China grew from $28.83 per hour in 1997 to
$45.49 in 2013.
Because high wages are not to blame for manufacturing job loss in the United States, the U.S. can rebuild manufacturing without cutting manufacturing wages.
The strategy of pushing manufacturing into the low-wage, nonunion southern states is a race-to-the-bottom strategy that should be rejected in favor of high-road strategies: fighting currency manipulation and doing more to
rebuild American manufacturing, taking a page from the German and European models (with supply-side policies
that benefit and support the manufacturing sector, including increased spending on research and development as a
share of gross domestic product; support for “stakeholder capitalism” in which boards of directors include an equal
number of representatives of workers and managers; and heavy investment in training and job creation).

Background
In a widely quoted study, the Boston Consulting Group (BCG) conditioned its forecast that “manufacturing will return
to the U.S.” on the maintenance of low-wage, anti-union environments in states with a “favorable [deregulated] investment climate.” The study predicted that states such as Alabama, South Carolina, and Tennessee will “be among the
least expensive production sites in the industrialized world” (Sirkin, Zinser, and Hohner 2011). Other authors have
suggested that these conditions would lead to an “insourcing boom” (Fishman 2012) and an increase in “reshoring”
(Northam 2014). However, there is growing concern that current market conditions are not favorable for a recovery of
manufacturing, and that, to date, the “reshoring trend has little impact on the U.S. economy” (Zarroli 2014). In fact,
the steady growth of the U.S. manufacturing trade deficit has begun to erode recent gains in manufacturing employment (Scott 2015b).
EPI BRIE FIN G PAPE R # 412 | DEC EM BER 2, 2015

PAGE 2

FIGURE A

Share of world manufacturing exports, by country, 1997–2013
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production. However, while labor costs are certainly an important part of production costs, this study will show that
high wages are not a barrier to strong export performance. In fact, Germany, a country with manufacturing compensation costs more than one-third higher than those in the United States, has maintained strong export performance over
the past 15 years despite the rapid growth of exports from China and other export powerhouses, as shown below.

Trends in manufacturing exports and employment
Between 1997 and 2013, China captured a rapidly growing share of total world exports of manufactured goods. China’s
total share of world exports of manufactured goods more than quadrupled from 3.9 percent to 17.6 percent, as shown
in Figure A. During the same period, the U.S. share of world manufacturing exports fell by nearly one-third, from 13.7
percent to 9.5 percent. Germany, however, was able to hold its own in world markets in this period, and its share of
world markets for manufactured exports was essentially flat, declining only slightly from 11.0 percent of world exports
in 1997 to 10.4 percent in 2013, a loss of only 0.6 percentage points (5 percent).
The total value of world manufactured exports nearly tripled in this period (in nominal dollar terms), rising from $4.0
trillion in 1997 to $11.8 trillion in 2013 (WTO 2015). There was very little inflation in goods prices in this period, at
least in the United States, in part due to intense import competition. In the United States, the GDP deflator for per-
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FIGURE B

Manufacturing employment change in the U.S., Germany, and China,
1997–2013
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sonal consumer expenditures on goods increased only 13.2 percent in this entire period, or 0.8 percent per year (BEA
2015). Thus, most of the growth in world goods trade was likely due to increases in the real volume of goods flows.
China’s gains in world export markets clearly came at the expense of workers in the United States and other countries.
As production of manufactured goods for export to the world shifted from the United States to China, U.S. manufacturing employment also declined sharply. Figure B shows percentage gains and losses in employment for these three
countries, relative to base-year employment in 1997. The data are presented in index-number format to illustrate relative changes in employment in this period, which was necessary because the absolute levels of employment are very
different, as shown below.
U.S. manufacturing employment declined 31.0 percent between 1997 and 2013, while manufacturing employment fell
only 4.7 percent in Germany as it maintained a relatively stable share of a growing pie of the total world exports market.
In the United States, 5.4 million manufacturing jobs and over 82,100 manufacturing establishments were lost between
1997 and 2013 (BLS 2015; U.S. Census Bureau 2015). In China, the rapid growth in its share of world exports is
strongly correlated with rising employment in the manufacturing sector. Between 1997 and 2013 total Chinese manufacturing employment increased by at least 19.6 percent, as shown in Figure B. (Chinese employment data after 2003
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TA B L E 1

Manufacturing employment (millions), U.S., Germany, and China, 1997, 2007,
and 2013
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Source: EPI analysis of China Statistical Yearbook (National Bureau of Statistics of China 2003, 2014), Eurostat (European Commission
2015b), and the Bureau of Labor Statistics (2015)

had to be estimated because China stopped publishing comprehensive data on manufacturing employment in that year,
as discussed below, and in a data note at the end of this report.)
China, which was confronted with the need to absorb millions of workers from its agricultural sector in this period,
opted to export its unemployment problems to the rest of the world (Scott 2015a). Data on total manufacturing
employment in each country in 1997, 2007, and 2013 are reported in Table 1. The U.S. lost 5.4 million manufacturing
jobs between 1997 and 2013, a 31.0 percent employment decline. The United States lost about 3.5 million manufacturing jobs between 1997 and 2007, and lost an additional 1.9 million net jobs since the Great Recession (between
2007 and 2013). Germany lost roughly 400,000 manufacturing jobs between 1997 and 2013, and all of those were lost
in the wake of the Great Recession.1
China has experienced massive and sustained growth in manufacturing employment, both before and after the Great
Recession. Table 1 presents two different sets of estimates for total manufacturing employment in China. These data
show that China has created between 18.8 million and 25.8 million manufacturing jobs between 1997 and 2013, an
increase of between 19.6 percent and 26.8 percent in total manufacturing employment. In both estimates, the bulk of
these jobs were gained in the wake of the recession. These data illustrate the degree to which China has exported unemployment to the rest of the world, and to the United States in particular.

What’s behind changes in world export shares?
The BCG story implies that high wages in the United States were the primary cause of outsourcing and the shifts of
manufacturing to China. Likewise, the BCG report claims that manufacturing will return to the United States because
Chinese wages are increasing and low-wage workers are available in nonunion states in the southern United States. For
similar reasons, BCG claims that China will remain a “manufacturing platform” for Europe, presumably because wages
are higher there. But it’s a simple and incomplete story that misses the larger picture.
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FIGURE C

Hourly compensation of manufacturing workers in the U.S., Germany, and
China, 1997–2013
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In the first place, Germany has managed to compete very well with China (and the United States) in world export markets, as shown in Figure A, despite having much higher hourly compensation than the United States throughout most
of the 1997–2013 period, as shown in Figure C. In 2013, average hourly compensation in Germany ($48.98) was more
than one-third higher than in the United States ($36.34). Second, manufacturing compensation in China has increased
rapidly in recent years, as shown in Figure C, rising at about 15.5 percent per year throughout the 1997–2013 period,
much faster than in Germany (3.3 percent) and the United States (2.9 percent). However, the absolute gap between,
for example, Germany and China, has actually increased substantially in this period, increasing from $28.83 per hour
in 1997 to $45.49 in 2013. Despite all this, Germany has managed to maintain relatively stable shares of world export
markets, while the United States, with lower wages, has not, as shown in Figure A.
Low wages do not explain China’s export boom—after all, other large developing countries (such as India) had low
manufacturing wages, similar to China’s, and have not experienced a similar surge in exports.2 There are several other
factors that have fueled the massive growth in China’s exports. First and foremost is currency manipulation. China has
been spending nearly one-half trillion dollars per year on foreign currency assets (about 70 percent denominated in
dollars) in order to suppress the value of its currency.3 Currency manipulation by China and about 20 other countries,
EPI BRIE FIN G PAPE R # 412 | DEC EM BER 2, 2015

PAGE 6

most of which are in Asia, has increased the U.S. trade deficit by between $200 and $500 billion per year (Bergsten and
Gagnon 2012). It has also increased the trade deficit of the European Union by between $150 billion and $200 billion
per year.
China also engages in massive illegal subsidies and has supported rapid growth of planned public investments in “leading and pillar” industries in China’s five-year development plans (British Chamber of Commerce in China 2011). Combined, these factors have caused sustained overproduction and creation of substantial excess capacity in many industries,
including the steel, glass, paper, and auto parts industries, resulting in widespread dumping (sales below cost) (Stewart et
al. 2014; Haley 2008, 2009, 2010, 2012). In addition, China has instituted many other illegal restrictions on imports of
manufacturing products and natural resources, and on exports of crucial raw materials, such as rare earth metals (Scott
2012). China’s intelligence services also steal economic secrets from private U.S. companies and share what is learned
with Chinese companies, creating wanton and systematic violations of international patent and copyright obligations
(Wessel 2015). China’s cyber espionage has helped Chinese companies minimize research expenditures and freely capitalize on advances in the U.S. without paying for or engaging in innovation of their own. All of these things artificially
depress the costs of Chinese goods and thus inflate Chinese exports to the United States, the European Union, and
other countries, while also limiting China’s industrial imports. As a result, China has developed a growing global trade
surplus in manufactured products that exceeded $900 billion in 2013, and increased to over $1 trillion in 2014 (World
Trade Organization 2015).
Germany differs from the United States in several key respects. First, China primarily intervenes in currency markets
by purchasing assets denominated in U.S. dollars. Thus, effects on the euro are less direct than on the dollar. The U.S.
dollar gained nearly 20 percent against major currencies, including the euro, between June 2014 and October 2015
(Scott 2015b).
Second, Germany is, in many ways, the China of the eurozone. Real wages in Germany increased more slowly than elsewhere in Europe. From 1997 to 2013, manufacturing compensation increased 67.9 percent in Germany, compared with
81.7 percent in the eurozone overall, and 96.1 percent in the southern countries of Italy, Portugal, and Spain (simple
average) (Conference Board 2014). As a result, prices in Germany increased more slowly than elsewhere in the EU. Producer prices, which reflect the combined effects of productivity growth and changes in wages and other input costs,
increased only 23.3 percent in Germany between 1997 and 2013, compared with 32.2 percent in the eurozone and
42.8 percent in the three southern countries listed above (OECD 2015a). Therefore, in the context of a fixed exchange
rate within the EU, Germany effectively devalued within the eurozone,4 and became much more competitive than its
neighbors.
As a result, Germany developed a large and growing goods trade surplus with Europe and the rest of the world. Initially,
the bulk of this trade surplus was with the other EU countries (European Commission 2015c). However, since 2007,
following the Great Recession, a growing share (up to three-fourths) of Germany’s trade surplus was with the rest of the
world. Meanwhile, the other EU countries developed a large and growing trade deficit with the rest of the world.5
Third, Germany employs a wide array of supply-side policies that benefit and support its manufacturing sector. For
example, the Fraunhofer-Gesellschaft is its largest organization for applied research, with 20,000 employees, more than
half of whom are scientists and engineers, and with an annual budget in 2011 of €1.8 billion ($2.4 billion at 2012
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exchange rates). In the U.S., the Hollings Manufacturing Extension Partnership (MEP), which provides some comparable services, had a budget of only $128 million in fiscal 2013, and is frequently targeted for elimination by Congress.
The German program is approximately 20 times larger than the U.S. MEP program.6
Fourth, despite its success in international markets, Germany itself maintains remnants of domestic protectionism,
including strong consumer preferences for German-branded products, and strict controls on entry for firms and business wishing to engage in production within Germany (Karaca 2014).
In addition, the U.S. lagged behind (far behind, in several important cases) other major, developed and developing
countries in spending on research and development as a share of gross domestic product in manufacturing in 2012,
with China (3.79 percent), Korea (3.58 percent), Japan (1.92 percent), Germany (1.56 percent), and Finland (1.4 percent) all ranked ahead of the United States at 1.29 percent (OECD 2015c).7 And there are other important differences
between the German and U.S. models. German manufacturers practice “stakeholder capitalism” in which boards of
directors include an equal number of representatives of workers and managers (Meyerson 2011). Germany, and many
other EU countries, especially the Northern European countries such as Sweden and Denmark, invest heavily in training and job creation, as well as in maintenance of an extensive social safety net for displaced workers with various “Flexicurity” systems (European Commission 2015a).
The European models are by no means perfect. European countries have been less willing to confront China about
currency manipulation than the United States (though the Chinese currency remains heavily undervalued relative to
the U.S. dollar). Germany’s real devaluation has hurt employment and output in the rest of Europe, and in the United
States. And Europe is considering policies, such as the unilateral grant of market economy status to China, that could
greatly increase EU exposure to imports from China and lead to increased trade-related job displacement (Scott 2015c).
To date, however, the United States and Germany present two starkly contrasting responses to unfair trade from China.
The United States, through its tolerance of China’s unfair trade policies and in its failure to provide a supportive environment for manufacturing, has allowed U.S. industries to wither, resulting in the loss of nearly one-third of manufacturing jobs in the past 15 years. Germany, on the other hand, has actively developed high-road strategies that supported
manufacturing and encouraged firms to maintain domestic employment. As a result, manufacturing employment has
been relatively stable in Germany over this period, despite maintaining substantially higher manufacturing wages than
the United States, due in part to its implicit exchange rate policies.

Conclusion
Unfair trade by China, through currency manipulation and other policies, is a growing threat to manufacturing output
and employment in both the United States and Europe. Both would be better off coming together to confront China’s
unfair trade and currency policies. And the U.S. needs to adopt “high-road” manufacturing strategies from Germany
and other successful, developed economies that have allowed them to develop and maintain a prosperous, successful
manufacturing environment that has sustained growing output and stable manufacturing employment.

Appendix: Notes on employment data
China ceased publication of comprehensive data on manufacturing employment after 2002. Data for total manufacturing employment for the years 1978–2002 are available in the China Statistical Yearbook 2003 (National Bureau of Statis-
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tics of China 2003, Table 5-5, p. 128). The China Statistical Yearbook has also continuously published data since 1978
on total national employment in three major sectors of the economy: primary (agriculture and other natural resources),
secondary (“mining and quarrying, manufacturing, production and supply of electricity, water and gas, and construction”), and tertiary (all other) (National Bureau of Statistics of China 2014, explanatory notes, Chapter 3). Comparing
data on manufacturing and secondary employment for the 1978–2002 period, the manufacturing share of secondary
employment fell continuously from 1978 to 2001, when China joined the World Trade Organization, and then jumped
sharply from 49.6 percent of total secondary employment in 2001 to 52.6 percent in 2002. China’s exports rose sharply
after its entry into the WTO, which is correlated with this jump. Thus, we use these two estimates of manufacturing
employment shares in 2001 and 2002 to generate a range of estimates of total manufacturing employment in China in
the 2003–2013 period, as shown in Table 1. The lower of these two estimates is displayed in Figure B, to be conservative.
In Europe, recent (2008) revisions to the statistical classification of economic activities (the Statistical Classification of
Economic Activities in the European Community, commonly referred to as NACE, Rev 2) reduced total manufacturing
employment estimates in that year by 4.7 percent (European Commission 2015b, 2015d). Unlike the United States,
where recent North American Industry Classification System (NAICS) 2007 revisions were used by the Bureau of Labor
Statistics to produce revised estimates of manufacturing employment dating back to 1939 (BLS 2015), NACE Rev 2
data are unavailable for years prior to 2008 (this is the only year for which overlapping NACE employment estimates
were available) (European Commission 2015b). Thus, NACE 1.1 estimates of manufacturing employment in Germany
were revised down by 4.7 percent for the years prior to 2008 for presentation in Figure B, to reflect the NACE Rev 2
changes.
— The author thanks Josh Bivens, Ross Eisenbrey, and Michael Wessel for comments, and Elizabeth Glass and William Kimball for research assistance.
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Endnotes
1. U.S. manufacturing job loss following the Great Recession (13.4 percent of manufacturing employment in 2007, or roughly 1.9
million jobs) was three times as large, as a share of pre-recession employment as the employment decline in the same 2007–2013
period in Germany (300,000 jobs, 4.3 percent), as shown in Table 1 (using unrounded data; totals in Table 1 may not add to this
due to rounding).
2. Hourly compensation costs in manufacturing in India rose from $0.73 per hour in 2002 to $1.59 per hour in 2011. During the
same period, hourly manufacturing compensation in China rose from $0.60 per hour in 2002 to $2.62 per hour in 2011
(Conference Board 2014).
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3. Author’s analysis of data reported in Scott (2015d).
4. Feldstein (2012) describes this problem from a monetary perspective, focusing on differences in risks (not reflected in
interest-rate differentials) and borrowing rates across members of the euro area, resulting in “persistent trade imbalances between
Europe and the rest of the world.”
5. The EU trade deficit with the world disappeared in 2012 and was roughly balanced in 2013–2014. European imports fell as the
EU slipped into recession in 2013–2014, and EU exports increased, due to the sharp fall in the value of the euro in the past 18
months, which combined to improve the EU trade balance (European Commission 2015c).
6. Data in this section are based on Scott (2013, 16–20).
7. The United States ranked tenth among all 26 countries in the OECD, with overall research and development expenditures equal
to 2.75 percent of total GDP, and far behind leaders Israel and Korea (both in excess of 4.0 percent of GDP), followed by Japan,
Finland, Sweden, Denmark, and Taiwan (in excess of 3.0 percent of GDP), and Austria and Germany, at 2.95 percent and 2.85
percent, respectively (OECD 2015b).
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