


jobs saved. Using a manufacturing employment multiplier of 2.34, 12.7 million jobs would
have been saved in the economy over the past decade—a figure very close the number of
unemployed Americans today. (See Figure 37)'%> Of course, not all of these net-jobs would
be created because some would be diverted from other industries, but it should be clear
that the U.S. labor market today would be much healthier had America maintained its
manufacturing output.
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Figure 36: Percent Change in Manufacturing Sector Productivity by Industry, 2000-2010"°
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Figure 37: Number of Jobs Saved (millions) if Manufacturing Value-Added Growth Equaled Other
Private Business Output Growth, 2000-2010'*’

INTERNATIONAL COMPARISONS

Many skeptics will point to trends in U.S. manufacturing output compared to other
nations as evidence that the United States is not facing a competitiveness crisis in
manufacturing. For example, Mark Perry of the American Enterprise Institute points out
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that, when measured in U.S. dollars, U.S. manufacturing output is still the highest in the
world—46 percent higher than that of China, the country in second place. It is also higher
than that of Japan, Germany, the United Kingdom, France, Italy, and Korea.'*

However, Perry’s analysis is flawed in several respects. Of course U.S. manufacturing
output is higher than any other nation, including China, because U.S. GDP is higher than
any other nation. (It is 146 percent higher than that of China.)'®” These numbers must be
adjusted to account for the size of the economy. As seen in Figure 38, the ratio of U.S.
manufacturing real output to real GDP has been growing more slowly compared to
competitor nations such as China, Korea, and Japan.'”’ Furthermore, if a country has high
manufacturing output but intentionally keeps wage rates low (as is the case with China, for
example), then the U.S. dollar figure will be artificially low, despite the fact that the actual
quantity of goods it produces might be as high or higher than that of the United States. If
we broaden this to include other countries and just look at the nominal output as a share of
GDP, we see that this international comparison is also troubling, with the United States
ranking 11 out of 15 countries in its 2010 share of GDP accounted for by manufacturing.

(See Figure 39)

According to the official U.S. statistics, the Bureau of Labor Statistic’s International Labor
Comparison figures, U.S. manufacturing does quite well, ranking fourth of 19 countries in
productivity growth and ninth in output growth. These statistics are cited as proof of U.S.
superior performance. Adjusting for the statistical biases described above shows a quite
different picture, however. The United States falls to 10th place in productivity growth and
17th—third-last—in output growth. (See Figures 40 and 41)
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Figure 38: Manufacturing Real Value Added Ratio to Real GDP, 1970-2010""
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Figure 39: Manufacturing Nominal Value Added as a Share of GDP, 2010'"*
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Figure 48: Percent Change in Manufacturing Fixed Investment by Industry, 2000-2010"*

As Figure 49 shows, most of this stagnation occurred in the three years following the 2001

recession, when manufacturing fixed investment fell 22 percent. In the five years following

2003, manufacturing fixed investment rebounded, increasing by 34 percent. But after

falling in the Great Recession and failing to recover, manufactures in 2010 were still

investing only 79 percent of the amount they invested in 2000. Some might view the high

level of investment in 2000 as a cause. But between 1989 and 1998, real manufacturing

fixed investment grew by 101 percent.'®
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Figure 49: Real Manufacturing Fixed Investment (2000=100), 2000-2010'*

So far, these investment data have been “flow” data, or the amount of money
manufacturers invest every year to add new plants and equipment. The more important
measure, however, is stock: the amount of capital plants and equipment that manufacturers
have and use in production. Because equipment depreciates every year, the amount of
investment has to exceed the amount of depreciation in order to prevent overall capital
stock (the total value of plants and equipment) from declining. Since World War II,
manufacturing capital stock increased at a robust pace. In the 1960s and 1970s,
manufacturers expanded their capital stock by 55 and 45 percent respectively. In other
words, in the 1960s American manufacturers expanded their buildings and machines by
more than 50 percent, and that almost happened again in the 1970s. The growth of
manufacturing capital stock fixed assets slowed to 19 percent in the 1980s, in part due to
the severe recession at the start of the decade and to the emergence of tough international
competition, but it picked up to 26 percent in the 1990s. A very different picture has
emerged in the last decade, with manufacturing capital stock growing just barely, at 1.8
percent.'® (See Figure 50)

60%

55.0%
50% 154%
40.8% 43.6% 41.5%
40%
31.5%
315 28.8%
30% 257% 25.7%
19.5%
20%
10%
1.8%
0%
1950s 1960s 1970s 1980s 1990s 2000s

u Total Private Sector mManufacturing
188

Figure 50: Percent Change in Net Stock of Fixed Assets by Decade

One might argue that the manufacturing sector was just reflecting the overall investment
trends in other sectors. In fact, since the 1980s, manufacturing capital stock has grown
more slowly than overall private capital stock, but the gap widened enormously in the
2000s. Total private capital stock grew 60 percent faster than manufacturing capital stock
in the 1980s, and just 12 percent faster in the 1990s. (See Figure 51) But in the 2000s,
total private capital stock grew 13 times more than manufacturing capital stock (22 percent
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vs. 1.8 percent). Compare this to growth in the funds and trusts industry (e.g., the mutual
funds industry) and performing arts and spectator sports (e.g., sports stadiums), which
grew 64 percent and 90 percent, respectively.'®
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Figure 51: Comparison of Percent Change in Net Stock of Fixed Assets by Decade'*

Figure 52 shows the year in which the overall capital stock in various U.S. industries
peaked, and the change from that peak year to 2010—revealing dramatic decreases in
capital stock in a number of U.S. manufacturing industries. For example, the capital stock
of the primary metals industry (for example, the steel and aluminum industries) peaked
three decades ago, in 1981, and has fallen by 24 percent since. Other industries peaked
later, but in some cases they saw a similarly steep fall in capital stock. For example, in just
10 years, the stock of buildings, machines, and equipment in the apparel industry fell by 25
percent. Capital stock in the motor vehicles industry peaked in 2003 and has since fallen
by seven percent. Most U.S. manufacturing industries now have less machinery and
equipment than they did a decade ago, though a few—chemical products and petroleum
products, for instance—have remained stable. Some, including the securities and health

care industries, have more capital stock now than ever before.”"
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Figure 52: Percent Change in Capital Stock from Peak Year to 2010'*

Due to this underinvestment, domestic U.S. manufacturing fixed investment as a share of
GDP was substantially lower from 2000 to 2010 than that of other countries. Figure 53
shows that the United States ranked 25th of 29 countries in manufacturing fixed
investment, investing below 1.7 percent of GDP annually into new manufacturing plants
and equipment. Contrast this with Korea, which invested 7.3 percent, Hungary 5.0
percent, Israel 3.4 percent, Sweden 2.9 percent, and Germany 2.8 percent. This is one
reason why the performance of German manufacturing has been superior to U.S.
manufacturing. Over the last decade, manufacturers in Germany were investing 65 percent

more in new machines, computers, software and buildings than manufacturers in
America.'”
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Figure 53: Manufacturing Fixed Investment Share of GDP, 2000-2010 Average'”

U.S. Manufacturing Capital Stock is Growing Faster Overseas

There are two possible reasons for the decline in domestic capital investment by
manufacturers in the United States. First, these companies might just be investing less as
companies. Second, U.S. manufacturers might still be investing, but investing more
overseas. BEA data shows that the second reason has indeed played a significant role.
Figure 54 illustrates the ratio of U.S. multinational manufacturing corporations’ capital
expenditure overseas to their capital expenditure within the United States. In 2000, U.S.
multinational manufacturers invested 33 cents overseas for every dollar invested
domestically. By 2009, this ratio had increased to 71 cents overseas for every dollar invested
here. Even more striking, when analyzed as a share of GNP, U.S. multinationals’ overseas
capital expenditure increased by nine percent between 2000 and 2009, while their
domestic expenditure decreased by nearly 50 percent.'”® (See Figure 55) Today, when a
U.S. manufacturer is choosing where to invest in plants and equipment, the company is
more likely than ever to choose to invest in a foreign country.
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Figure 54: Ratio of U.S. Manufacturing MNC Foreign Capital Expenditure to Domestic Capital
Expenditure, 1999-2009"’

To be sure, some of this overseas growth is a reflection of the more rapid growth in
overseas market opportunities, as U.S. multinationals are competing with multinationals
from countries around the world. But some of it also reflects the more favorable business
investment climate in other nations, in part driven by declining effective corporate tax
rates, the provision of large investment incentives for opening up new factories, and other
favorable manufacturing policies such as public R&D investment, support for SME
manufacturers and workforce training.'”®
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Figure 55: Percentage Change in U.S. MNC Capital Expenditure, 2000-2009'*

The flows of capital out of the United States and into foreign manufacturing
establishments are shown in Figure 56. Between 1982 (the first year of available data) and
1994, these capital flows averaged 0.22 percent of GNP. The year 1995 saw a spike in this
foreign investment, and the rate has remained high ever since: between 1995 and 2010,
these flows averaged 0.36 percent of GNP

U.S. Manufacturing Research and Development Trends

Data relating to investment in research and development can also be used to assess the
health of U.S. manufacturing. These indicators are not as robust as capital investment data
in determining health, however, since U.S. manufacturing companies could still be
investing in R&D in the United States even while shifting factories offshore. At first
glance, this appears to be the case: the United States is ranked eighth out of 35 countries in
manufacturing R&D expenditure as a share of GDP in 2007, and 10th out of 29 countries
in the rate of change from 2000 to 2007.*"' But on closer examination, these data carry
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some warning signs. First, the share of GDP does not account for R&D cost differences
among countries, and thus the actual quantity of R&D that is performed could be vastly
different. When controlling for this using constant purchasing-power-parity (PPP)
dollars—that is, the real quantity of R&D investment adjusted for cost differences between
countries—the United States” ranking falls precipitously. As Figure 56 shows, by this
measure, the United States ranks only 20th of 32 countries in the growth of its
manufacturers’ investments in R&D.**

0.70%

0.60%
A
0.50%
A AA
0.30% ~ —

AL

0.20% \N v ~

0.10% ~
NDOTOONOVDO - ANNDTOLOONODNIO - ANMTWOONODODODO
Q 0 © O O O O W ) D D DDA DO OO OO0 0000 O
DO OO0 OO OO0 OO OO0 O0O00 000 Oo
T T T T T T T T oo oo - AN ANANANNNANNNNN

=== Share of GNP Trend

Figure 56: U.S. Capital Outflow into Foreign Manufacturing Affiliates, 1982-2010°”

Moreover, U.S. manufacturing R&D performance is quite varied when examined by
industry. As Figure 58 shows, R&D expenditure is dominated by chemicals and chemical
products, which grew by 100 percent between 1998 and 2006. This is in part due to the
strong growth in R&D by the pharmaceutical industry. The next highest performing
industries in terms of growth are food, beverage and tobacco products, machinery and
equipment products, and communications equipment, each with greater than 35 percent
R&D expenditure growth over the period. Seven industries increased their R&D
expenditure, although the increase for rubber and plastics products was negligible. On the
other hand, eight industries saw declines in R&D investment. The leader in declining
R&D investment was the fabricated metal products industry, with a 33 percent decline.
Surprisingly, both the computing machinery and the electrical machinery industries
experienced steep R&D declines—two high-tech industries in which the United States
should lead the world.?*

U.S. manufacturing sectors perform even worse when R&D expenditures are viewed as a
share of GDP. By this measure, for example, R&D expenditures fell by 57 percent between
1998 and 2007. By contrast, computer industries in countries such as Finland, Korea,
Denmark, Ireland, and the Czech Republic substantially increased their R&D investment
as a share of GDP between 1997 and 2005. Finland and Korea increased their business
R&D expenditures in I'T manufacturing by 67 percent and 73 percent, respectively.*”
Uneven investment in high-tech U.S. industries—chemicals and communications investing
heavily; computers and electronics investment declining—has contributed to a lower-tech
manufacturing sector in the United States compared to many competitor countries.”* (See

Figure 57)
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Figure 57: Percent Change in Manufacturing R&D Expenditure (constant PPP), 2000-2007°"
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Figure 58: Percent Change in U.S. Manufacturing R&D Expenditure (constant PPP), 1998-
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Manufacturing Profits Are Declining As a Share of Total Profits

If manufacturing output was not shrinking as a share of the economy, then we would
expect to see manufacturing profits stable or growing. Some have argued that this is in fact
the case. For example, Mark Perry of the American Enterprise Institute claimed this as
evidence that manufacturing is now the economy’s “shining star” in an otherwise sub-par
recovery. Based on data available from the U.S. Census Bureau through the third quarter,
Perry estimates that U.S. manufacturing corporations are on track to earn record profits in
2011: about $600 billion, up from profits of nearly $500 billion in 2010 and
approximately $360 billion in 2000.?*” However, while manufacturing profits have indeed
increased by 52 percent between 2000 and 2010, overall corporate profits are up much
more at 135 percent.?'” As share of the economy, manufacturing profits have been actually
falling, especially since the late 1980s and again after 2000, in part as profits have flowed to
the financial services industry. (See Figure 59) Any recent “recovery” in manufacturing
profits is emerging from a very low base, and the profitability of manufacturing has been
underperforming the corporate economy as a whole.
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Figure 59: Manufacturing Profits Before Tax as a Share of Total Domestic Corporate Profits Before
Tax, 1950-2010°"

MANUFACTURING TRADE PERFORMANCE HAS DECLINED

The data presented above clearly show that the unprecedented U.S. manufacturing job loss
in the last decade was not principally a story about superior productivity performance.
Rather, manufacturing output growth fell—especially when compared to the growth of the
overall economy—and companies shed workers.

But why did output fall? Some will argue that the loss of output is not a reflection of a
decline in global competitiveness, but rather a shift toward a post-industrial economy
where as economies get rich they increasingly consume services. According to this notion,
the shift over time in consumer demand from goods to services was responsible for the slow
growth in output. For example, in 1970, roughly half of all personal consumption
expenditures in the U.S. went toward goods, and the other half toward services. By 2010,
roughly a third went toward goods and two-thirds toward services.?'* The Congressional
Budget Office seems to confirm this trend: “In 2000, 42 percent of U.S. consumer
spending was devoted to goods, down from 53 percent in 1979 and 67 percent in 1950.%"
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However, a closer look at the data shows that this interpretation is wrong. It is true that
when measured in nominal terms, Americans are spending a smaller share of their total
consumption on manufacturing goods than they were a generation ago. This seems to be
clear evidence that the relative decline in manufacturing output is of our own making, not
the rest of the world’s. But just as one has to use real, inflation-adjusted values in assessing
change relative to GDP, one has to use real values in assessing changes in consumption
patterns. If the average American family spends 1/40™ of their income on televisions in
1970 but only 1/60™ in 2011, it doesn’t necessarily mean Americans are consuming fewer
TVs. It could be that TV’s are now cheaper relative to other goods and services. And
indeed, that is precisely the case. Manufacturing goods are becoming relatively less
expensive, so when changes in real consumption are examined, it is evident that that
Americans are actually consuming more manufactured goods relative to the rest of their
consumption expenditure. Figure 60 demonstrates this: the bottom line shows the nominal
goods consumption share of total consumption declining since 1980; however, the top line
shows that, when adjusted for price changes, goods consumption actually grew faster than
consumption as a whole. Hence, changes in domestic consumer demand do not account
for the slower manufacturing output growth.
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Figure 60: Personal Goods Consumption Relative to Total Personal Consumption Expenditure,
1980-2011°"

The key factor that accounts for the loss of output is the growth of the U.S. trade deficit.
While the U.S. trade balance has been in deficit for more than three decades, it has grown
considerably worse since 2000. Over the last decade, the United States has accumulated an
aggregate $5.5 trillion negative trade balance in goods and services with the rest of the
world.”” In no year in the last decade did the United States have a negative global trade
balance of less than $360 billion, and in five of those years it had negative trade balances of
at least $600 billion. But the story is even worse with regard to the U.S. balance of trade in
goods: from 2006 to 2011, the United States accrued a trade deficit in goods of at least
$729 billion annually. (See Figure 61)
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Figure 61: U.S. Trade Deficit (millions), 1992-2011°"

Why is the trade deficit so intrinsically linked to a decline in manufacturing
competitiveness? The simple reason is that manufacturing accounted for approximately 65
percent of U.S. trade over the prior decade, and thus a weak manufacturing sector has
contributed substantially to large and chronic trade deficits.”” As Figure 61 illustrates, the
United States ran increasingly large trade deficits over the past two decades, in both
manufactured goods (such as vehicles, consumer electronics, and machine tools) and non-
manufactured goods (such as agricultural products, oil, and commodity inputs), with the
recent mitigation in those trade imbalances caused primarily by the recession and declining
U.S. demand for imports. From 1989 to 2000 the U.S. trade deficit in manufacturing
products was $1.7 trillion, but between 2000 and 2011 it increased to nearly $4.5 trillion.
It would be one thing if the United States were running a trade deficit in low- to mid-
technology products like apparel, luggage, or hand tools. But starting in 2002 the United
States began to run a trade deficit in advanced technology products (such as life sciences
products, medical devices, optoelectronics, information technology, and aerospace
products)—the very products in which the United States is supposed to have a competitive
advantage. America tallied a $400 billion deficit in advanced tech products over this
period, and the trend is worsening. The United States is on pace to run a $120 billion
trade deficit in advanced technology products in 2012 alone. (See Figure 62)

Moreover, in 2011, the trade deficit was $558 billion—11 percent higher than in 2010 and
46 percent higher than in 2009. As shown in Figure 62, the trade deficit was smallest in
2009 after the height of the recession, but it has grown since then, approaching 2006

levels.
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Figure 62: U.S. Trade Balances for Manufacturing, Non-Manufacturing Goods, and Advanced
Technology Products (billions), 1988-2011°**

This declining trade performance for U.S. manufacturing is reflected in the United States’
declining share of global exports. Since 2000, the U.S. share of world exports has declined
from 17 percent to 11 percent, even as the European Union’s share held steady at 17
percent over that time period.””” We see the same trend with high-tech exports. From 2000
to 2010, the U.S. share of global high-tech exports dropped from 16 percent to 12 percent,
while China’s share grew from seven percent to 17 percent. China has now replaced the
United States as the world’s number one high-technology exporter.?*’
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Figure 63: Changes in the Import-Penetration Ratio and Employment, by Manufacturing
Subsector, 1999-2007°"

The trade deficit has a direct impact on manufacturing employment. Studies have found
that imports, particularly of intermediary goods, are associated with employment loss,
while exports increase employment. For example, economist Lori Kletzner finds that
within an industry, a 10 percent increase in sales due to exports leads to a seven percent
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increase in employment, while a 10 percent increase in domestic demand leads to just a 3.5
percent increase in employment.”** With manufacturing accounting for 57 percent of U.S.
exports, the fastest way to boost exports—and the jobs they support—will be to increase
U.S. manufacturing. However, the opposite is also true. A large trade deficit has a crippling
effect on manufacturing employment. As Figure 63 indicates, there is a strong correlation
between import penetration (the ratio of imports to domestic demand) and declining
employment within the imported sector.

The impact of an increase in import-penetration is particularly apparent when it comes to
China. In 2011 U.S. exports in manufacturing increased by $123 billion, while Chinese
manufacturing exports increased by $302 billion. In 2000, Chinese manufacturing exports
were one-third the size of U.S. manufacturing exports, but by 2011 Chinese exports were
larger than those of the United States by $651 billion.*** As Figure 64 shows, U.S.
manufacturing trade deficit with China has been steadily increasing. One study has shown
that import competition from China was responsible for between one-quarter to more than
one-half of the lost manufacturing jobs in the 2000s.?** Another study by the Federal
Reserve found that Chinese exports can account for between 750,000 to 3.5 million

manufacturing job losses in the United States over the last decade.?”
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Figure 64: U.S. and China Manufacturing Trade Balances (billions), 2008-2011%°
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APPENDIX 1: OTHER STATISTICAL BIASES IN THE COMPUTER AND
ELECTRONIC PRODUCTS INDUSTRY

In addition to the problem of rapid technological change, there are two further problems in
the computer and electronic products industry. The first is import substitution bias, as
discussed in the section on measuring imports. We would expect to see this bias to have the
largest impact on the computer and electronics industry, which is perhaps the most
globalized of the American industries.””” Judging by its real value-added growth, the
computer and electronics industry appears to be prime candidate for some serious import
substitution bias. This seems to be confirmed when we decompose value added into its
gross output and intermediate input components. (See Figure 65)
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Figure 65: Trends in Computer and Electronic Industry Production (1990=100), 1990-2010°**

Notice that, in 2000, the real intermediate inputs line changes course and begins an
extended drop that continues to this day. This is symptomatic of import substitution bias:
an increasingly globalized industry finds lower-cost inputs overseas and the price drop is
not reflected in the statistics—meaning input quantities appear artificially low and value
added appears artificially high. However, despite these appearances, the Houseman et al.
analysis finds that import substitution bias in the computer and electronics industry is
surprisingly low: average annual change in value added, they find, was overstated by a
maximum of only 15 percent. So, while import substitution certainly contributed to the
rapid growth in value added, there must be another factor at work.

It turns out the other factor is a problem caused by the combined effect of offshoring and
rapid technological change, which economist Michael Mandel labels the “Nakamura-
Steinsson effect” after the two economists who discovered it.**” According to Mandel, “In
product categories with declining prices and rapid model changes—such as cell phones,
computers, consumer electronics—the official import price indexes underestimate the size
of the price decline for product categories with rapid model changes. The reason is
simple—when a new model of an imported good is introduced, the BLS typically treats it
as a new good, and misses the entire price decline from one model to its successor.” >
More technically, for particular computer and electronic products (for example,
semiconductors), the BLS uses a “matched model” index, in which price changes used to

l »231

construct the index are given for items deemed “identica This means that in industries
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with rapid technical change, like NAICS 334, input price drops may not be measured. For
example, if the quality of semiconductors is rapidly improving and new models are
produced frequently, then price change may only occur when the new models are
introduced. If those models are dissimilar enough to be deemed not identical to previous
models, then the statistical agency may not pick up the price changes in semiconductors
overall. And if semiconductor prices are falling, the fall will not be reflected in the NAICS
334 input price index. Much like import substitution bias, the intermediate input price
index will grow more rapidly than it should, causing intermediate input quantities to
decrease too quickly and thus biasing value-added growth upward. The BLS is aware of this
problem (as with import substation bias) and is currently exploring possible solutions.*”
Nevertheless, the precise extent to which the Nakamura-Steinsson effect results in biased
output figures is unclear from the current research, which is still very recent.

Feenstra et al. detail two additional output biases that have an outsized effect on the
computer and electronics product industry.*® The first bias results from gains in the
United States” terms of trade not being properly picked up in import price indexes. The
second results from tariff reductions not being accounted for in the construction of import
price indexes. Both function similarly to import substitution bias, in that both result in
NAICS 334 import price indexes growing too slowly, biasing value-added growth upward.

Given the litany of biases with the statistical measurement of computer and electronic
products, it is difficult to make a precise adjustment to the industry’s official output
numbers. Hence, Mandel suggests a compromise: although one would expect a rapidly
globalizing industry to see its real intermediate inputs rise faster than real gross output
instead of falling, a reasonable adjustment would be to grow and shrink real intermediate
4 ITIF adopts Mandel’s adjustment for the
computer and electronics industry over the period from 2000 to 2010, which reduces its

inputs at the same rate as gross output.

real value-added growth rate down from 18 percent per year to a reasonable and respectable
three percent per year. Three percent per year is still substantially higher than all but one
manufacturing industry.*’
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