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Background
Small manufacturers are critical to the health and 
dynamism of U.S. manufacturing. In 2003, manufac-
turers with fewer than 500 employees accounted for 
99 percent of all manufacturing firms and for 43 per-
cent of all manufacturing jobs. Small manufacturers 
play key roles in value-chains as suppliers to larger 
companies, and are often the source of many product 
and process innovations. (For example, small firms 
produce 13 to 14 times more patents per employee 
than larger firms.) Among the many issues affecting 
small manufacturers, the outsourcing of manufac-
turing processes overseas has been one of the most 
widely debated, yet little researched. This paper rep-
resents a preliminary attempt at examining the role 
that small firms play in manufacturing and how they 
have been affected by trends in outsourcing of pro-
duction activities.

While there are no generally accepted definitions, 
outsourcing refers broadly to a company’s procure-
ment of goods or services that it used to produce 
internally, from outside the firm. While often used 
interchangeably, the related term “offshoring” refers 
to a company’s movement of such procurement to 
a foreign country either within or outside the firm. 
Offshoring is not a new phenomenon. In fact, a large 
fraction of the growth in world trade since the 1970s 
has taken the form of trade in intermediate inputs in 
general, and offshore outsourcing in particular. At the 
same time, the flip side of offshoring—the “insourc-
ing” of activities to the United States from foreign 
companies—has also been increasing. Thus, it is fair 
to say that upon closer examination, the increasing 

complexity of world trade has led to a significant 
shift in production across industries and across the 
globe. This paper seeks to analyze how these trends 
have affected small business in the United States.

At present, little is known about the effects of 
outsourcing, insourcing, or offshoring on small busi-
ness, or for that matter, what role small firms play in 
the phenomenon. This study employs two method-
ologies to address the issue of small business manu-
facturing in offshoring. First, an empirical investiga-
tion of the impact of offshoring on the performance 
of small manufacturers employs data on import and 
export activities and employment. Second, three 
industry case studies provide a closer and more qual-
itative look at how varied the impacts of offshoring 
can be across different industries.

Overall Findings
Offshoring, outsourcing, and insourcing do not fol-
low any constant pattern across small firms, but 
rather vary greatly by industry, just as with larger 
firms. Results of empirical tests of changes in small 
firm employment do not yield significant results 
with respect to the effects of outsourcing, offshor-
ing, or insourcing. The preliminary results in this 
paper should not be taken as the final word on 
how changes in the alignment of global production 
capacity have affected small American businesses. 
It would be more accurate to say that these results 
show that there is no simple answer to this difficult 
puzzle. Importantly this paper can at least lay to rest 
any claim that globalization is either universally det-
rimental or beneficial to small firms. It appears that 
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a more accurate statement would be that both large 
and small firms located in the United States have 
benefited and suffered from outsourcing. The case 
studies in the second part of the paper drive home 
this fact.

Highlights
•  While there was great variance in offshoring 

activity across small business industries, overall off-
shoring activity grew at a greater rate in the 1990–
1997 period than in the 1998–2003 period.

•  For the 1998–2003 period (the only one for 
which data was available), offshoring was seen as 
a strategic decision and not a general phenomenon. 
The authors determined this by noting that there 
was no correlation between an industry offshoring 
production of its product with the decisions of other 
industries to offshore supply of that same product as 
an input.

•  The case studies highlight that the variance in 
impacts across firms and even firm size is significant 
with respect to outsourcing, offshoring, and insourc-
ing. No clear patterns could be identified based on 
either industry or the fact that a firm was small.

Scope and Methodology
The first section of the paper presents empirical 
results from looking at changes in small business 
employment in key manufacturing sectors within two 
time periods, 1990–1997 (using SIC codes for indus-
try identification) and 1998–2003 (using NAICS 
codes for industry identification). The regression 
analysis relates changes in the location of production 
capacity to employment in small firms. The second 

part of the paper is a case study of three industries: 
apparel, auto parts, and semiconductors. These 
industries are not meant to be representative of a 
larger cross-section of small firms, but rather serve 
as simple illustrative examples of how outsourcing 
affects different industries in vastly different ways.

This report was peer reviewed consistent with 
the Office of Advocacy’s data quality guidelines. 
More information on this process can be obtained by 
contacting the director of economic research at advo-
cacy@sba.gov or (202) 205-6533.
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I. Introduction 
 

Small manufacturers are critical to the health and dynamism of U.S. manufacturing. In 

2003, manufacturers with fewer than 500 employees accounted for 99% of all manufacturing 

firms and for 43% of all manufacturing jobs (SBA, 2006). Small manufacturers play key roles in 

value-chains as suppliers to larger companies, and are often the source of many product and 

process innovations (e.g., small firms produce 13-14 times more patents per employee than 

larger firms) (CHI Research 2003). Among the many issues affecting small manufacturers, the 

outsourcing of manufacturing processes overseas has been one of the most widely debated, yet 

little researched.  

While there are no generally accepted definitions, “outsourcing” refers broadly to a 

company’s procurement of goods or services that used to be produced internally, from outside 

the firm. While often used interchangeably, the related term “offshoring” refers to a company’s 

relocation of business activities to a foreign country either within or outside the firm.  

Offshoring is not a new phenomenon. In fact, data suggest that a large fraction of the 

growth in world trade since the 1970s has taken the form of trade in intermediate inputs in 

general, and offshore outsourcing in particular (Feenstra 1998).  Imports by U.S. multinationals 

from their foreign affiliates increased from 4% of their non-energy inputs in 1977 to 9% in 1997 

(Council of Economic Advisers 2001). At the same time, the flip side of offshoring—the 

“insourcing” of activities to the United States from foreign companies—has also been increasing. 

Foreign direct investment in the U.S. manufacturing sector grew by $366 billion between 1990 

and 2004, from $153 billion in 1990 to $519 billion in 2004 (Bureau of Economic Analysis 

2006a).  
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Unfortunately, beyond these general facts indicating that offshoring is happening and that 

it seems to be intensifying, little is known about what the repercussions may be for small 

businesses. Related research offers only general implications for small businesses. The majority 

of this offshoring research does not examine firm size issues. Rather, it has focused on the 

impact of outsourcing and offshoring on firm and industry productivity and on how outsourcing 

has contributed to shifting demands for labor.1 One study did include firm size in its survey of 

managers, and found that small firms are less likely to outsource (Harrison and Kelley 1993). In 

the business press, writers have used anecdotal evidence to suggest that outsourcing has both 

winners and losers among small businesses, as some small firms are caught off-guard and others 

are able to leverage outsourcing to compete with much larger companies (Kahn 2004).  

A survey by Nexus Associates collected the views and response strategies of small 

manufacturers faced with global outsourcing challenges (Nexus 2005). Researchers found that 

while very few small manufacturers (less than 1%) had overseas manufacturing operations, 

nearly 10% were planning to invest in overseas manufacturing in the near future. Most small 

manufacturer offshoring seems to be done through sourcing and contract work with third parties, 

and more than half of those surveyed sourced supplies from overseas. 

General theory suggests that the impact of offshoring in general on small manufacturers 

will depend on various factors including the competitive position of small manufacturers in their 

industry, what types of activities are actually being offshored, who is doing the offshoring (to 

what extent do small manufacturers themselves offshore activities?), and what takes offshoring’s 

place? Unfortunately, the lack of research and data on these questions provides policymakers and 

advocates with little support.  

                                                 
1 For a survey of the productivity literature see Franco and Mohapatra 2004, and Heshmati 2003. On the relationship between 
outsourcing and labor demand and other issues, see Berman, Bound, and Griliches 2003; Bound and Johnson 1992; Feenstra and 
Hanson 1996; and Feenstra and Hanson 1999. 
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The goal of this study is precisely to shed light on issues related to offshoring and the 

future of small manufacturers. Because of the lack of specific research on this topic, the 

approach we have taken is exploratory in nature—designed as much to explore broad lines of 

inquiry as to answer specific questions. As such, we carried out two complementary pieces of 

analysis: (1) an empirical investigation of the impact of offshoring on the performance of small 

manufacturers and (2) three industry case studies. We begin by presenting the study’s 

hypotheses. This is followed by a brief overview of the study design and a section each on the 

empirical analysis and the case study research. Conclusions are drawn from both pieces of 

analysis in the final section. 
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II. Hypotheses 
The overall goal of this project is to contribute to the debate about the role of offshoring 

in the future of small business manufacturing. Because of the lack of research on this topic, our 

hypotheses and approach are exploratory in nature.  

Hypothesis 1: Intra-industry Offshoring 

Our first line of inquiry relates to questions of who is involved in offshoring and what 

type of products and processes are being offshored. The literature and available data generally 

indicate that large firms account for the lion’s share of international trade. For example, the top 

1% of trading firms had an average of 8,000 employees and accounted for a dominant 81% of 

trade in 2000 (Bernard, Jensen and Schott 2005). Furthermore, survey work suggests that small 

manufacturers are less likely to engage in outsourcing (Harrison and Kelley 1993). As a 

component of overall international trade, offshoring is likely to follow a similar pattern and may 

be even more skewed towards large firms for two reasons. First, unlike general trade, offshoring 

involves the integration of third parties overseas within a company’s production process. This 

involves heightened levels of coordination and oversight of partner activities. Large companies 

are more likely to have the management layers available to undertake this additional 

coordination.  

Second, firms tend to offshore large-scale activities which are well defined and not likely 

to change. Tailored activities, those which require rapid turnaround and high levels of customer 

interaction are most likely, a priori, to remain closer to the ultimate client (i.e., the firm doing the 

offshoring). These happen to be those areas of the economy where small manufacturers have 

comparative strengths. For example, while mass production of knock-down “Ikea”-like furniture 
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may be easily offshored to Eastern Europe and China, these are areas of manufacturing which 

already tended to be dominated by large, not small manufacturers. Conversely, custom 

cabinetmaking, which is predominantly a small business purview, would be more likely to 

remain in the United States.   

If this is the case, we would not expect high levels of offshoring within a given industry 

to be associated with poor small business performance in that industry. (We call this “intra-

industry” offshoring.) Large manufacturers would account for the majority of that offshoring and 

may be streamlining their workforces and reducing their domestic value-added, but small 

manufacturers would continue to serve different niches within the market. 

Hypothesis 2: Related Industry Offshoring 

Next, we explore two issues connected to the impact of “related” manufacturing activity 

offshoring and its impact on small manufacturers: (1) the impact of offshoring of “upstream” 

design operations, and (2) the impact of other industries’ offshoring decisions. Outsourcing in 

manufacturing has been moving from the outsourcing of core manufacturing production 

processes to product engineering and design. For example, Motorola stopped producing cell 

phones in the United States some time ago, but it maintained design and engineering in-house 

and on-shore. This is no longer the case, as evidenced by the proposed $30 billion Motorola-

Flextronics deal in 2000 for Flextronics to build a range of components and complete final 

products for Motorola, including cell phones (CNN Money 2005). Contract manufacturers such 

as Flextronics are increasingly engaging in product design and operations for their clients in the 

United States.2  

                                                 
2 Flextronics, for example, was the exclusive design and production firm for the popular Palm Pilot product. See Franco et al 
2004a. 
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There is evidence that compelled by original equipment manufacturers’ (OEMs) 

increasing demand on their suppliers to meet higher quality and delivery benchmarks, many 

small manufacturers have moved up the value chain and, consequently, boosted their 

productivity (Luria 2002). For those sectors where small manufacturers provide high-end 

products and services to OEMs and participate in joint design and development of products, 

OEMs tend to be selective in building supplier relationships. Changing the supplier base in these 

cases is associated with high costs of re-sourcing (Whitford and Zeitlin 2003). It is intuitive then, 

that if the OEM moves upstream activities such as design and development offshore, small 

manufacturers plugged into that supply chain will be negatively affected. 

Offshoring of these high-end design and other services would be likely to have a more 

profound, long-term negative impact on small business manufacturers than intra-industry 

offshoring of core production activities. As engineering and design services move overseas, 

foreign suppliers have the advantage, plugging into supply chains being formed around these 

upstream activities and services being provided. For example, as Hewlett-Packard has built up its 

research and development (R&D) centers throughout Asia, more and more manufacturing and 

related sourcing has moved to the region.3 Therefore, in industries where there are indications 

that these upstream activities are being offshored, we would expect to see a negative impact on 

small businesses.4  

Similarly, small manufacturers are affected not only by offshoring in their own industry, 

but by sourcing decisions in other industries. For example, the automobile industry’s decision to 

source parts from abroad would be expected to affect the domestic auto parts industry.  

                                                 
3 See Franco et al. 2004a. 
4 This type of related activity is largely carried out within firms and industries so that it is extremely difficult to assess the extent 
of this type of offshoring (Intel’s chip design activities are categorized as “manufacturing” in our economic data).  
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Hypothesis 3: Insourcing 

 Finally, we turn to the impact of “insourcing”—foreign companies locating their plants 

and operation in the United States—on small U.S. manufacturers. The United States is one of the 

world’s largest recipients of foreign direct investment (FDI), and FDI stocks in manufacturing 

grew by $366 billion between 1990 and 2004, from $153 billion in 1990 to $519 billion in 2004 

(Bureau of Economic Analysis 2006a). Toyota, Honda, and other auto manufacturers have 

increasingly established manufacturing plants in the United States with significant levels of local 

purchasing, some of it for small manufacturers.5 Other foreign manufacturers, especially those in 

the information technology and life sciences areas, are establishing R&D centers in the United 

States. This “insourcing” by foreign companies clearly creates opportunities for domestic small 

manufacturers.  

However, the competitive pressures guiding outsourcing by U.S. companies are similar to 

those faced by foreign companies (though certain regulatory factors may affect decisions in some 

industries). Therefore, one would expect insourcing not to offset the impacts of offshoring as it 

would occur in different industry segments or be of a different type.  In other words, if a certain 

U.S. industry segment is offshoring assembly operations, this is an indication that overseas 

assemblers have a competitive advantage in this manufacturing activity and FDI is unlikely to be 

destined to the establishment of U.S. assembly operations. Therefore, we expect that, while 

insourcing or onshoring does create opportunities for small manufacturers overall, these are not 

likely to mitigate the impacts of offshoring for small manufacturers in specific industries.  

To summarize, our hypotheses are: 

                                                 
5 For example, Honda’s U.S. plants build approximately 60% of the 1.35 million Honda vehicles sold in the United States with 
$13 billion worth of parts purchased from 620 North American suppliers (Franco et al. 2004a). 
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1. Intra-industry offshoring – Within any individual industry segment (e.g., automobile parts, 

electronics, apparel), an industry’s offshoring does not, in the short term, negatively affect 

small manufacturers.  

2. Other-industry offshoring & upstream activities – Offshoring “upstream” and “downstream” 

of an industry segment has a negative impact on small businesses. Upstream activities refers 

to portions of the value chain, such as design and engineering services, that are related and 

provide inputs into a core manufacturing process. “Downstream” refers to those segments of 

the economy which purchase or use the outputs of a given industry.   

3. Insourcing – Foreign investment in manufacturing in the United States is concentrated in 

industry segments and activities where there is little corresponding offshoring. As such, 

while insourcing creates opportunities for small manufacturers, they are in areas different 

than those affected by offshoring. 
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III. Overview of the Research Design 
We undertook two complementary lines of investigation to examine the impact of 

offshoring on small business manufacturing: (1) an empirical examination of how offshoring 

explains differences in small business performance across industries and (2) three industry case 

studies. This combination of approaches allowed us to study broad cross-industry factors 

affecting small businesses as well as to undertake more nuanced and in-depth investigation of 

how offshoring has affected three industries. We believe these two approaches are 

complementary and appropriate given the exploratory nature of the questions at hand. Table 1 

summarizes how each hypothesis was assessed through this combined approach. 

Table 1: Summary of Research Approach 
Hypotheses Empirical Analysis 

 Multi-step regression on industry 
outsourcing and small business 
performance 

Case Studies 
 Three industry case studies – 

electronics, automotive, and apparel 
 3 firm-level examples per industry case 
 Review of secondary case studies and 

other sources 
Hypothesis 1: Intra-industry 
offshoring 

 Data: intra-industry offshoring 
proxied with industry purchases of 
imported intermediates (own + 
extra) 

 Identify extent to which small 
manufacturers have been affected by 
offshoring within their industry segment 

 Explore perceptions on the costs and 
benefits of offshoring strategies within 
the industry 

Hypothesis 2: Related 
industry offshoring 

 Data: related-industry and other-
industry offshoring proxied by 
industry intermediate imports. 

 Explore types of activities being 
offshored by industry suppliers and 
users, and impact on small businesses 

Hypothesis 3: Insourcing  Data: foreign direct investment by 
industry 

 Investigate extent to which small 
businesses in industry have received 
supply contracts with foreign companies 
locating in U.S.  

 Examine types of activities being 
insourced by foreign firms 

 
These two pieces of the study are presented in the sections that follow. 
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IV. Empirical Analysis 

Model 

Our empirical investigation attempts to explain industry-level differences in small 

business performance by levels and changes in offshoring, insourcing and differing industry 

characteristics. Our general model relates changes in small business performance between two 

time periods in an industry to intra-industry offshoring (hypothesis #1), offshoring in other 

industries (hypothesis #2), insourcing (hypothesis #3), and industry characteristics.  

 

 

Where: 

iSΔ  = Change in employment in small firms in industry i between the two periods;  

iI      = Overall performance of industry i between the two periods;  

iOiΔ   = Change in industry offshoring industry i between the two periods  

iOeΔ  = Change in the offshoring in industries related to industry i between the two periods 
(extra-industry outsourcing) 

iOoΔ  = Change in other-industry outsourcing intensity of industry i’s products between the two 
periods (other-industry outsourcing) 

 
FDIi  = Foreign direct investment in industry i (a measure of insourcing) 
Zi  = Industry characteristics  

 

Data and Measurement Issues 

We assembled two similar, yet distinct sets of data: one for the period 1990-1997 based 

on the Standard Industrial Classification (SIC) system, and another covering 1998-2003 based on 

the newer North American Industrial Classification System (NAICS). Both contain the same 

variables with data from the same basic sources, but the fundamental shift around 1997 in the 

( )iiiiiii FDIOoOrOiIFS ΖΔΔΔ=Δ ,,,,,
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industry classification system used by American statistical offices for industry data significantly 

affected manufacturing industries, rendering data from the two periods incomparable.6 

Concordances to move between SIC and NAICS data do exist. However, these are reliable for 

statistical purposes in just a handful of manufacturing industries. This raises the risk that industry 

changes in the resulting data would be due to classification changes rather than underlying 

changes in the performance of small manufacturers, offshoring patterns, etc. Though combining 

the data across the 1997 change would create a much longer time series for the analysis (1990-

2003), doing so was not judged to be worth the risks. Instead, we decided to keep the two sets of 

data separate, providing two snapshots of analysis. 

The remainder of this section describes each data element and estimations. Except where 

noted, two data points are collected for each time period corresponding to the initial and ending 

year (1990 and 1997 for SIC data, and 1998 and 2003 for NAICS). (A more detailed description 

of the data and estimations is provided in Appendix A.) 

Small Business Performance – We look at changes in employment in each industry 

among firms with less than 500 and less than 20 employees. As small businesses would tend to 

follow overall industry trends, we also look at overall industry performance and changes in 

employment among all firms as a control.  

Offshoring – We use two estimates for offshoring. The first approach uses a technique 

used by Feenstra and Hanson (1996) to estimate industry purchases of imported manufactured 

intermediate inputs. This is constructed by combining detailed trade data from the International 

                                                 
6 Not all agencies did this at the same time such that the years around 1997 are often a combination of SIC and/or NAICS data. 
The Bureau of Labor Statistics’ Occupational Employment Statistics survey, for example, only began reporting data on a NAICS 
basis beginning with 2002. The original NAICS system (1997 NAICS) was modified again, becoming 2002 NAICS. Though 
there are significant differences in the classification of some industries between the 1997 NAICS and the 2002 NAICS, 
manufacturing segments were unaffected. Therefore, we freely combine data based on these two NAICS classifications. 
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Trade Commission and input-output tables from the Bureau of Labor Statistics7 indicating the 

value of intermediate inputs that each industry purchases from every other industry. Each 

industry’s offshoring is estimated as the sum of the industry’s input purchases from each other 

industry multiplied by the import penetration of that industry.  

We further separate offshoring into three components: intra-industry offshoring (Oii), 

extra-industry offshoring (Oei) and other industry offshoring (Ooi). Intra-industry offshoring 

looks only at an industry’s imported intermediate purchases of products it produces (e.g. the 

computer and office equipment industry’s purchase of imported computer and office equipment). 

Extra-industry offshoring refers to an industry’s purchase of imported intermediates from other 

industries. An example of extra-industry offshoring is the computer industry’s purchase of 

electrical equipment and plastics. Other-industry offshoring looks at the estimated offshoring of 

other industries of the products an industry produces. Because detailed input-output tables were 

not available for all years, this method is used only for the NAICS-based calculations of 1998-

2003. 

The second source for industry offshoring also proxies offshoring by looking at 

intermediate manufacturing imports at the industry level, but is constructed through a different 

process. Peter Schott developed a set of estimates at the four-digit SIC level (1987 revision) from 

1972 to 2001 where intermediate imports are defined as the sum of product-level imports 

categories that contain variants of the word “part” (Schott 2004). The difference between these 

two approaches is that the first uses input-output data to estimate offshoring at the industry level, 

whereas the second uses details of product import descriptions.  

                                                 
7 The Bureau of Labor Statistics input-output tables are based on the Bureau of Economic Analysis’s original 1997 benchmark 
tables. They were used instead of BEA input-output tables because BEA’s annual tables are only available at the most aggregate 
level (19 manufacturing industries), and the more detailed benchmark tables corresponding to the 2002 Census were not yet 
available. 
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Dollar levels of offshoring vary widely across industries, reflecting both the scale of 

different industries as well as the intensity of offshoring. To account for these differences, we 

look at offshoring intensity, or dollar values of offshoring as a share of industry shipments as 

well as the change over time. 

Insourcing - As a proxy for insourcing, we look at foreign direct investment inflows by 

industry, specifically changes in the stock of FDI between time periods. Again, as scale matters 

in determining the impact of insourcing on performance, we look at changes in FDI stocks 

between the beginning and end years divided by total industry shipments. 

Industry characteristics – We use an employment by occupation approach to measure 

industry orientation towards innovation and technology, production, and sales. This general 

approach has been used often in past research to measure the technology-orientation of industries 

and regions, and more recently, it has been used to measure issues such as the production-

orientation of industries.8 Rather than looking at “output” issues such as patents and other 

technology measures of innovation, an employment approach looks at how concentrated 

employment in an industry is in certain technology, or other functional occupations. For 

example, an industry with a high concentration of scientists is presumed to be more science-

focused than one whose employees are mostly machinists.   For each industry, we look at the 

share of industry employment in three sets of occupations: creative, science and technology; 

sales and related; and production.  

Findings 

The dataset developed for this project has 458 records (N = 458) for the period of 

analysis 1990-1997 (corresponding to 4-digit SIC level) and 84 records (N = 84) for the period 

                                                 
8 See Chapple et al 2004 and Peregrine 2006. 
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1998-2003 (4-digit NAICS level). For each of these time periods, we analyzed two sets of small 

businesses: small manufacturers with less than 500 employees and very small manufacturers 

with less than 20 employees. Analysis points to distinct performance differences between these 

two groups.   

Overall small business performance 

Small manufacturers’ performance varied widely among manufacturing industries. For 

example between 1990 and 1997, in the case of small manufacturers with less than 500 

employees, the “malt beverages” industry (SIC 2082) experienced the highest employment 

growth (260%), whereas the “hard surface floor coverings” industry (SIC 3996) experienced the 

highest percentage point decline (-88%). During the same period, the performance of very small 

manufacturers also differed widely with the “paper – laminated and coated packaging” industry 

(SIC 2671) growing the fastest (over 980% employment growth) and the “petroleum refining” 

industry (SIC 2911) shrinking by 69%.  

Similar wide variations in change in employment for small and very small manufacturers 

were observed in the 1998-2003 period. For firms with less than 500 employees, the “iron and 

steel mills ferroalloy manufacturing” industry had the highest employment growth (80%), 

whereas the “footwear manufacturing” industry (NAICS 3162) experienced the highest 

percentage point decline (-56%). The “iron and steel mills ferroalloy manufacturing” industry 

also was the fastest growing industry (growth of 370%) with regard to very small firm 

employment. The “apparel accessories and other apparel manufacturing” industry (NAICS 3159) 

had the highest percentage point decline (-48%).  

As expected, employment performance in an industry overall is positively correlated with 

changes among large (over 500 employees) companies, small firms, and very small firms for 
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both time periods. However, this relationship is the strongest for large firms, and the weakest for 

the very small, suggesting that something different is happening to small (and especially very 

small) firms. (See correlation matrices below and figures in Appendix B.9) Our hypotheses are 

that a portion of these differences in performance could stem from a combination of differences 

in offshoring and insourcing in each industry.  

 

Variables
Percentage change in employment for 
all firms in industry 1.000
Percentage change in employment for 
firms with less than 20 employees 0.290 1.000
Percentage change in employment for 
firms with less than 500 employees 0.597** 0.467** 1.000
Percentage change in employment for 
firms with over 500 employees 0.850** 0.071 0.315** 1.000

SIC-based 4-digit data for the period 1990-1997
Correlations Matrix 1

** Correlation is significant at the 0.01 level  
 

Variables
Percentage change in employment for 
all firms in industry 1.000
Percentage change in employment for 
firms with less than 20 employees 0.114 1.000

Percentage change in employment for 
firms with less than 500 employees 0.613** 0.660** 1.000
Percentage change in employment for 
firms with over 500 employees 0.940** 0.060 0.456** 1.000
** Correlation is significant at the 0.01 level 

Correlations Matrix 2
NAICS-based 4-digit data for the period 1998-2003

 

Patterns in offshoring 

Levels and changes in offshoring intensity varied from industry to industry during both 

periods of analysis. Offshoring intensity increased by over 80% from 1990-1997 in the “furniture 

and fixtures” industry (SIC 2599). The biggest decline in offshoring intensity occurred in the 

“dolls manufacturing” industry (SIC 3942). The rate of highest growth in offshoring intensity 

                                                 
9 For example, the near-perfect correlation (0.94, significant at 0.01 level) between change in overall industry employment and 
change in employment among large firms with over 500 employees, shows that growth or decline in the employment base in any 
industry between 1998 and 2003 was closely reflected in the growth or decline of employment in larger firms rather than small 
firms. 



 

Offshoring and U.S. Small Manufacturers  19 

decreased in the subsequent period of analysis, with the highest growth (just above 5%) in 

offshore intensity observed in the “leather and hide tanning and finishing” industry (NAICS 

3161). Contrary to common perception, the “computer and peripheral equipment manufacturing” 

industry witnessed the greatest decline (over 13%) in offshoring intensity between 1998 and 

2003.   

Between 1990 and 1997, levels of offshoring exhibited a moderately strong positive 

correlation (r = 0.555) with changes in offshoring. In other words, offshoring over the period 

tended to grow faster in industries with higher offshoring levels to begin with. This trend 

reversed itself for the 1998-2003 period, when changes in offshoring were negatively correlated 

(r = -0.288) with levels in 1998. One potential explanation of this is that industries with matured 

offshoring portfolios had less incentive and scope for further offshoring. 

 

Variables
Change in insourcing 1.000
Change in outsourcing -0.044 1.000
Outsourcing intensity -0.040 0.555** 1.000
Import intensity -0.051 0.025 0.191** 1.000
Change in import intensity -0.034 0.051 0.295** .663** 1.000

Correlations Matrix 3
SIC-based 4-digit data for the period 1990-1997

** Correlation is significant at the 0.01 level  
 
 

As described earlier, we were able to separate offshoring for the 1998-2003 period into 

three components: intra-industry offshoring, extra-industry offshoring, and other-industry 

offshoring. It is interesting to note the distinctions in patterns in these three components of 

offshoring. First, industries with high degrees of intra-industry offshoring did not necessarily 

have high levels of extra-industry offshoring. Second, industries with high degrees of intra-

industry offshoring were not necessarily the ones that other industries offshored heavily. These 

observations imply that in most cases offshoring by any industry was strategic—no specific 

industry’s products were offshored by all other industries to a similar degree.  The charts 
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presented in Appendix B show the variations across industries in intra-industry, extra-industry 

and other-industry offshoring.  

 

Variables
Change in insourcing 1.000
Outsourcing intensity -0.155 1.000
Change in intra-industry 
outsourcing 0.029 -0.234* 1.000
Change in extra-industry 
outsourcing 0.092 -0.207 0.262* 1.000
Change in other-industry 
outsourcing 0.059 0.262 -0.443** -0.172 1.000

Correlations Matrix 4
NAICS-based data for the period 1998-2003

* Correlation is significant at the 0.05 level; ** Correlation is significant at the 0.01 level  

 

Between 1998 and 2003, intra-industry offshoring as measured by the change in 

offshoring within own industry had negative correlation with other-industry offshoring  

(r = -0.443, significant at 0.01 level) as measured by the change in other industries’ offshoring of 

the industry’s products.  

Patterns in Insourcing 

The stock of foreign direct investment (FDI) in U.S. manufacturing grew from $152 

billion in 1987 to $270 billion in 1997 and $492 billion in 2003.10 Despite this consistent macro 

trend, insourcing has varied across industries and over time. For the 1990 to 1997 period, the 

intensity of insourcing, measured by FDI inflow divided by total shipments, ranged from 147% 

in “miscellaneous publishing” (SIC 274) to negative 10% in grain mill products (SIC 204). (A 

negative value indicates a fall in the FDI stock.) For the 1998 to 2003 period, variations in 

insourcing between manufacturing industry segments diminished, ranging from a high of 39% in 

                                                 
10 Figures for 1987 and 1997 are on a SIC basis, which is not completely comparable to 2003 NAICS basis figures. However, 
growth trends are consistent throughout. 
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“soap, cleaning compound and toilet preparation products” industry to a decline of 11% in 

“communications equipment manufacturing.” 

Of particular relevance to our hypothesis on insourcing, levels and changes in offshoring 

tended to be negatively associated with insourcing between 1990 and 1997.11 In other words, 

insourcing tends to happen in industries with lower levels of offshoring and where offshoring is 

not growing. In the subsequent period of analysis, the pattern remained the same, though 

correlations are not statistically significant. 

Regression analyses 

 
We developed two sets of multivariate regression models, each using ordinary least 

square (OLS) techniques for small manufacturers with less than 500 employees and for very 

small firms with less than 20 employees. First, we analyzed the SIC-based data for the 1990-97 

period, and then applied the multi-step models for the later period 1998-2003 using NAICS-

based data.12 Results of the regression tests are presented below.  

The first model presents the combined effects of three primary independent variables—

(1) change in insourcing between 1990 and 1997, (2) change in offshoring between 1990 and 

1997, and (3) offshoring intensity in 1990—on the dependent variable (percentage change in 

employment of very small firms with less than 20 employees). The test is marginally significant 

and the variables collectively explain only 3.2% of variation in change in employment. In this 

model, change in insourcing and change in offshoring turn out to be statistically significant 

predictors of change in employment in very small firms. In the case of change in offshoring (B = 
                                                 
11 The general direction of the relationship was negative, although the relationship was not statistically significant. 
12 Although the base models had the same variables relating to insourcing, offshoring and industry characteristics, the NAICS-
based models had three variables probing the levels of offshoring in greater detail as compared to just one variable representing 
the overall offshoring levels for the SIC-based data. In addition, for the SIC-based model, we examined including import 
intensity and percentage change in import intensity as predictors of change in employment. The inclusion of import data did not 
alter the sign of relevant variables, so we present our preferred model. 
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-1.106, significant at the 0.05 level), the negative sign of the coefficient indicates that increases 

in offshoring are associated with decreases in employment. In contrast, the positive sign of the 

effect of insourcing (B=0.465, significant at the 0.05 level) implies that insourcing is associated 

with gains in small manufacturer employment, consistent with our hypotheses. 

 

Independent Variable
Unstandardized 
Coefficient

Unstandardized 
Coefficient

Unstandardized 
Coefficient

Unstandardized 
Coefficient

Unstandardized 
Coefficient

Unstandardized 
Coefficient

Change in Insourcing 0.465 ** 0.661 ** 0.485 *** 0.223 0.012 -0.209
Outsourcing Intensity 0.591 0.744 0.883 *** 0.234 0.136 0.301
Change in Outsourcing -1.106 ** -1.166 ** -1.237 * -0.495 -0.479 -0.594 ***
Percentage Employment in 
High-Tech Occupations 2.318 *** 2.764 ** -1.095 -0.264
Percentage Employment in 
Sales Occupations 2.622 3.258 -0.127 0.726
Percentage Employment in 
Production Occupations 1.465 *** 1.653 ** -0.759 -0.384
Percentage Change in 
Employment for All Firms in 
the Industry 0.51 * 0.765 *
Constant 0.196 ** -1.05 -1.225 *** 0.035 *** 0.642 0.32
R-Square 0.032 0.045 0.116 0.010 0.025 0.305

Regression Analysis on SIC Data Relating to Period 1990-1997

Model 1 Model 3
Firms with less than 20 employees

Model 2 Model 3

***  Significant at 0.1 level, ** Significant at 0.05 level, * Significant at 0.01 level
Dependent Variable: Percentage change in employment

Model 1 Model 2
Firms with less than 500 employees

 
 

Independent Variable
Unstandardized 
Coefficient

Unstandardized 
Coefficient

Unstandardized 
Coefficient

Unstandardized 
Coefficient

Unstandardized 
Coefficient

Unstandardized 
Coefficient

Change in Insourcing 0.022 -0.144 -0.199 0.101 0.039 -0.041
Outsourcing Intensity -0.179 4.658 5.18 -1.374 ** 0.745 1.499
Change in Intra-industry 
Outsourcing 0.242 8.14 6.408 -0.970 3.999 1.497
Change in Extra-industry 
Outsourcing 1.961 1.944 0.115 3.382 ** 3.249 0.607
Change in Other-industry 
Outsourcing -8.756 * -12.866 * -12.66 * -0.443 -1.771 *** -1.473
Percentage Employment in 
High-Tech Occupations -2.64 ** -2.468 *** -0.872 *** -0.624
Percentage Employment in 
Sales Occupations -5.855 -5.693 -2.355 *** -2.121
Percentage Employment in 
Production Occupations -1.56 *** -1.398 -0.864 * -0.631
Percentage change in 
employment for all firms in the 
industry 0.475 0.686 **
Constant 0.051 1.004 *** 0.943 *** -0.003 0.478 ** 0.39 **
R-Square 0.146 0.319 0.324 0.150 0.236 0.325

Dependent Variable: Percentage change in employment

Model 1 Model 2 Model 3

*  Significant at 0.1 level, ** Significant at 0.01 level

Regression Analysis on NAICS Data Relating to Period 1998-2003
Firms with less than 20 employees Firms with less than 500 employees

Model 1 Model 2 Model 3
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In the second step, we test the combined effects of variables representing the industry’s 

employment characteristics in addition to the insourcing and offshoring variables. While two of 

the industry characteristics variables (percentage employed in high-tech occupations and 

percentage employed in production occupations) are marginally significant, insourcing and 

offshoring coefficients retain their significance and change somewhat in their magnitude.13 The 

overall test has a weaker significance and the variables collectively explain only 4.4% of the 

industry variation observed in change in employment in very small firms. 

In the third step, we test the combined effects of all the variables in Model 2 in the 

presence of the overall change in employment in the industry. The explanatory power of the 

model increases significantly with the addition of this variable, indicating the close relationship 

of the overall employment trends in the industry and changes in employment for small firms as 

discussed earlier.14 Yet more importantly, when the effects of the overall employment trends in 

the industry are controlled for, the influences of insourcing, offshoring (significant at 0.01 level) 

and industry characteristics on change in small business employment become stronger than 

before. This model shows that industries with larger increases in offshoring have larger declines 

in employment among very small firms. Although marginally significant, change in insourcing 

has a positive effect on change in employment for very small firms. 

Next, we test the aforementioned three models for firms with less than 500 employees. 

While the regression results are self explanatory, two important points emerge that merit further 

discussion. First, Model 1 and Model 2 fail to hold statistical significance, while Model 3, which 

controls for the change in overall employment is marginally significant, making the results of the 

tests suggestive rather than definitive. Keeping in mind the suggestive nature of these results, it 

                                                 
13 Change in insourcing has a stronger unstandardized coefficient (B = 0.661) and change in offshoring has a stronger negative 
effect (B = -1.166). 
14 The model explains about 11.6% of all variations  across industries in change in employment for very small firms. 
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is still interesting to note that changes in offshoring continue to have a negative, marginally 

significant effect on changes in employment.     

Next we turn to the NAICS-based data for the 1998-2003 period. The first model for 

firms with less than 20 employees tests the combined effects on change in employment of 

insourcing, offshoring intensity and three variables representing changes in offshoring. The 

overall test is significant, and collectively these variables explain 14.6% of variation in change in 

employment. Only one independent variable—change in other industries’ offshoring of the 

industry’s products—is significant with a negative effect (B = -8.756, p = 0.001), implying that 

an increase in other-industry offshoring negatively affects very small firm employment. 

However, neither change in offshoring of own-industry products nor change in an industry’s 

offshoring of products produced by other industries has any statistically significant effect on 

change in employment. In subsequent tests (Model 2 and Model 3), the strength of the effect of 

change in other-industry offshoring increases. The concluding model shows a substantial 

negative effect of this variable which is statistically significant. Although marginally significant, 

the high-tech employment variable indicates that during 1998-2003, industries that had a higher 

percentage of high-tech jobs witnessed lower employment growth within very small firms.   

We also tested these models for firms with less than 500 employees. The degree of 

influence and the statistical significance of predictors change from model to model, with the 

overall tests failing to retain significance. The general failure of the model to test the effects of 

the variables on NAICS data makes the regression analysis for the period 1998-2003 largely 

inconclusive. However, the general direction of the effect of change in other-industry offshoring 

remained negative all through.  
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Summary Findings from the Empirical Analyses 

Although the empirical analysis is not definitive, the findings nevertheless are suggestive 

of a of number issues pertaining to offshoring and the performance of small manufacturers. 

These are discussed in relation to each of our original hypotheses.   

Hypothesis 1: Intra-Industry Offshoring.  Contrary to our hypothesis, offshoring 

seems to have a negative impact on small business performance. Analysis of the SIC data reveals 

that for very small firms, this negative effect of offshoring persisted while controlling for the 

influence of other industry characteristics and overall employment trends. Offshoring also had a 

negative effect on employment growth of small firms (with less than 500 employees), although 

the strength of the effect was weaker than that for very small firms. It is important to note, 

however, that there is a potential endogeneity problem in that declining industries may be both 

more likely to outsource and more likely to lose employment.  

Hypothesis 2: Other-Industry Offshoring and Upstream Activities. When offshoring 

is separated into its intra-industry, extra-industry, and other-industry components, intra-industry 

offshoring turns out to be less important than other-industry offshoring in predicting small 

business employment performance. For very small firms, changes in the level of other industries’ 

offshoring of an industry’s products has a significant negative impact on very small firms in that 

industry. This impact is stronger than the effects of the industry’s own offshoring activity 

(offshoring of own activities or offshoring of products produced by other industries). This 

finding supports our hypothesis that when related industries offshore, they adversely affect the 

performance of small businesses in the core industry.  We were unable to empirically examine 

issues related to the offshoring of upstream design activities. 

  Hypothesis 3: Insourcing. The data is inconclusive regarding the relationship between 

insourcing and offshoring. Between 1990 and 1997, correlation tests indicate that insourcing was 
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negatively associated with offshoring levels and changes. For the 1998-03 period, this negative 

relationship was maintained with respect to levels of offshoring. However, for this period, 

insourcing shows a positive association with changes in offshoring. Given that the correlation 

coefficients are insignificant for both the SIC-based data and for the NAICS-based data, the 

general direction of association between insourcing and offshoring can only be construed to be 

suggestive. 
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V. Case Studies 
To complement the empirical research, we carried out three industry case studies to 

provide a more complete picture of offshoring and small business perspectives not otherwise 

captured by the limited hard data on offshoring. These case studies allow us to identify, in a 

qualitative way: (1) the extent to which small manufacturers have lost markets because of 

offshoring, (2) the types of activities being offshored by industry and the impact on small 

businesses, and (3) the extent to which small businesses in manufacturing industries have 

benefited from insourcing through supply contracts with foreign companies in the United States 

and abroad. In addition, we were interested in exploring how available data on offshoring 

corresponded to the perceptions and views of industry participants. In other words, given the 

limitations of the data discussed above, we wanted to ascertain how representative of industry 

activity the available data are. 

Case Study Methodology 

Three industry cases were selected using four broad criteria: (1) changes in offshoring, 

(2) the relative importance of small businesses in a particular industry (size and share of 

employment and number of small firms in the industry), (3) the availability of secondary data, 

and (4) the importance of the sector to the future competitive landscape of the country.  

We are interested in examining industry segments that have experienced large shifts 

towards offshoring, either in the past or present. As mentioned previously, offshoring is not a 

new phenomenon, and different manufacturing industries have been transformed through 

offshoring over the years. We wanted to look at industries at various degrees of “maturity” in the 

offshoring process in order to highlight different issues that may be prevalent at different stages. 
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Second, as this study is specifically concerned with small manufacturers, we are interested in 

industries that are important to small manufacturers. Manufacturing industries vary by small 

business intensity and overall size of the industry, so that the number of people employed in 

small manufacturing firms ranges from a low of 22,365 in petroleum and coal products in 2003 

to a high of just over 1 million in fabricated metal products (SBA 2006). In nearly all cases, the 

variety in industries within these broad industry segments is greater than differences between 

them. For example, while about 30% of all employees in the computer and electronics industry 

are employed by small manufacturers, the small business share of sub-industries ranges from 7% 

in search, detection and guidance instruments (NAICS 334511) to 74% in electronic coil, 

transformer, and other inductor manufacturing (NAICS 334416).   

Third, as we intend to build as much as possible on secondary source materials, we are 

somewhat restricted in the selection of industry segments by those that are popular with analysts 

and researchers. Offshoring in industries such as computers and electronics and the automotive 

industry are relatively well researched, for example, compared to the paper or wood products 

industry.  

Lastly, different manufacturing industry segments are more or less important to future 

economic growth and prosperity in the country. Therefore, we wanted to examine sectors that are 

broadly seen as critical to future competitiveness and that have promising global growth 

prospects. Looking at the period 1987 and 2001, nearly all of the growth in manufacturing real 

GDP was due to growth in motor vehicles, parts and industrial equipment, and electronic and 

other electric equipment.15 Other sectors were broadly stable, or declining in the case of printing 

and publishing, leather products, and tobacco. 

                                                 
15 Author calculations based on Bureau of Economic Analysis 2006b. 
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Looking across our four criteria, we selected three broad industries: apparel, auto parts, 

and semiconductors. These three industries account for over 400,000 jobs in small manufacturing 

firms in 2003 as follows: 220,508 jobs in apparel (NAICS 315), 139,027 in auto parts (NAICS 

3363), and 22,613 in semiconductors (NAICS 334413) (SBA 2006). They have varying levels of 

technological sophistication, and they have varying small business intensities (both between 

industries and among their sub-industries).  

The case studies draw upon two main sources of information: secondary sources and 

firm-level cases conducted by the study team. Nine firm-level cases of small manufacturers, 

three in each industry, were carried out to inform the research through qualitative, contextual 

information. Semi-structured interview techniques were used, and firms are not identified by 

name to preserve the confidentiality of participating firms.  

Case 1: Apparel 

The design and production of apparel (i.e., clothing) is one of the oldest manufacturing 

industries in the world and one in which the production process is truly global. Apparel is a 

textbook example of a labor-intensive industry in which one can see the clear migration of 

production from industrialized countries to lower-cost developing countries over the last century. 

As recently as 1973, U.S. textile and apparel industries employed 2.4 million people, 1.0 million 

in textiles and 1.4 million in apparel (Bureau of Labor Statistics 2006). By 2005, the situation 

had changed dramatically with 260,200 apparel jobs (NAICS 315) and 217,900 textile jobs 

(NAICS 313), approximately 3.4% of total U.S. manufacturing sector employment. Offshoring 

has and continues to play a large role in this transformation. This study focuses on the apparel 

industry because of its historic dominance by small manufacturers and the growing significance 

of very small U.S. firms as a share of overall employment and total apparel establishments.  
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Overview of Industry 

Apparel firms are concerned with turning raw textiles, or fabrics, into clothing of various 

types (Figure 1).16 This involves several modular activities: design, pattern creation, fabric dying, 

washing, spreading, cutting, sewing and assembly, pressing, etc. Despite the advent of the 

sewing machine in the mid-1880s and mechanization of washing, cutting, and pressing, the 

sewing and assembly stage of apparel production remains labor-intensive with few economies of 

scale. By contrast, the process of textile production allows for significant economies of scale and 

automation. Therefore, the textile industry has tended to be dominated by larger companies while 

apparel manufacturing has involved considerably more small firms. 

 

 

                                                 
16 Unless otherwise noted, numbers cited in the apparel case study section refer to calculations by the author described earlier in 
this report and to SIC 23 prior to 1998 and NAICS 315 from 1998 onwards. 
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Apparel and Textile Industry Employment, 1990-2005
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After growing from 1950-1973, U.S. apparel manufacturing employment has been in 

steady decline for over three decades (Figure 2). The total number of jobs reached a record low 

of 260,200 in 2005 from a high of 1.4 million apparel jobs in 1973. There is no sign of abatement 

in this trend. Analysts point to three main reasons for the rapid demise of the apparel industry in 

employment terms: (1) the rise of buyer-driven production; (2) information technology advances 

that allow increased data sharing, real-time connectivity between producers and retailers, and 

leaner manufacturing; and (3) increasing loss of market share to imports.17 

Buyer-driven production. Unlike the post-war period when large apparel manufacturers 

dictated fashion and production runs, retailers have come to the fore over the past few decades. 

Across the board, a variety of retailers—from mass merchandisers, like Wal-Mart, to department 

                                                 
17 See, for example, Mittelhauser 1997 and UNCTAD 2005. 

Figure 2
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stores, like Macy’s, and national specialty chains, like the Gap—are exerting tremendous 

pressure on apparel manufacturers. Not only do these retailers play a lead role in design, but they 

have also increased their margins by exacting lower garment prices from producers and shifting 

greater inventory management responsibilities to them. Technological advances (discussed in the 

next section), especially IT-enabled advances in supply chain management, have aided large 

retailers in their move to become leaner and more price competitive. The impact of this buyer-

driven revolution is twofold: (1) price pressures have hastened the rapid erosion of U.S apparel 

manufacturers’ competitiveness vis-à-vis foreign suppliers since the 1970s, and (2) large apparel 

manufacturers both domestically and overseas have made themselves indispensable to retailers. 

With their ability to invest in the requisite IT and supply chain management infrastructure, they 

are able to provide retailers with full-package solutions of production, distribution and inventory 

management desired by retailers.  

Technological change. On the manufacturing side, computer-aided design (CAD) 

systems have introduced efficiencies in the apparel production process, but technological 

advances in supply chain management—e.g., digital bar coding and electronic data interchange 

(EDI) of point-of-sales data—are having even larger impacts on the industry. The adoption of 

EDI and other related technologies has allowed large retailers and their suppliers to reduce 

production response times and shift inventory management burdens from retailers to 

manufacturers. This industry evolution has tended to benefit the larger apparel manufacturers 

because of the significant capital investment required. A 2005 UNCTAD study found that large 

East Asian multinational apparel manufacturers, in concert with large multinational apparel 

retailers in the United States, Europe and Japan, are increasingly determining the direction of 

apparel manufacturing FDI and the location of apparel production facilities globally (UNCTAD 
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2005, 27). The UNCTAD study further predicts greater consolidation of apparel production in 

larger factories and in a smaller number of locations in the period following the expiration of the 

Multifiber Agreement. This view has been echoed by U.S. trade organizations, such as the 

American Apparel and Footwear Association.18 

Loss of market share to imports. In the last 15 years, U.S. apparel imports have more 

than tripled from $21.9 billion in 1990 to $68.7 billion in 2005. U.S. apparel exports have also 

risen during this period, but from a comparatively modest $2.2 billion to $4.5 billion (OTEXA 

2006). Whereas today’s industrialized countries dominated global apparel exports in the 1960s, 

today, developing countries produce nearly three-quarters of the world’s apparel exports 

(UNCTAD 2005). As a labor-intensive, assembly-based industry, there is little surprise that 

apparel production has shifted to lower cost countries. Despite the 1974 Multi-Fiber 

Arrangement, a bilateral system of quotas intended to protect the U.S. apparel industry, apparel 

imports to the U.S. have continued to rise over the past three decades. The American Apparel 

Manufacturers Association (now American Apparel and Footwear Association) estimated that 

imports’ share of the domestic market grew from less than 10% before 1970 to over 50% by the 

mid-1990s (Doeringer and Watson 1999). 

On January 1, 2005, the Multi-Fiber Agreement expired, and trade in apparel and textiles 

were liberalized under the Uruguay Round of the World Trade Organization (WTO). As a 

member of the WTO and with significant apparel production capacity and capabilities, China 

stands to gain U.S. market share as a result of the quota phaseout. In fact, China’s share of U.S. 

apparel imports grew from 7.9% in 2000 to 22.0% in 2005. Many analysts believe that under a 

more liberalized trade regime large retailers will look to consolidate offshore sourcing focusing 

on countries with the following advantages: (1) large production facilities with relatively higher 
                                                 
18 Author interview with Nate Herman, American Apparel and Footwear Association, June 5, 2006.  
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skilled workers; (2) technical sophistication in terms of data sharing infrastructure, response time 

and order fulfillment; and/or (3) close proximity to the U.S. market, e.g., Caribbean Basin 

Initiative (CBI) and CAFTA countries. 

Table 2: Top 10 Apparel Supplying Countries and Regions to U.S. Market, 
1990-2005 

1990 rank 
(% of total) 

1995 rank 
(% of total) 

2000 rank 
(% of total) 

2005 rank 
(% of total) 

Hong Kong (16.5) CBI countries (15.7) CBI countries (16.7) China (22.0) 
China (12.5) CAFTA countries (13.7) CAFTA countries (15.7) CBI countries (14.0) 
Taiwan (10.6) Hong Kong (12.1) Mexico (14.7) CAFTA countries (13.2) 
South Korea (9.8) China (10.2) China (7.9) Mexico (8.8) 
CBI countries (8.9) Mexico (7.4) Hong Kong (7.8) Hong Kong (5.1) 
CAFTA countries (6.5) Taiwan (5.9) Dominican Republic (4.2) India (4.3) 
Philippines (4.7) Dominican Republic (5.0) Honduras (4.1) Indonesia (4.2) 
Italy (3.2) South Korea (4.7) South Korea (4.0) Vietnam (4.0) 
Dominican Republic (3.2) Philippines (4.4) Bangladesh (3.7) Honduras (3.8) 
Indonesia (2.9) Indonesia (3.4) Taiwan (3.6) Bangladesh (3.5) 

$21.9 billion $34.6 billion $57.2 billion $68.7 billion 
 
Notes: The Caribbean Basin Initiative (CBI) countries refer to the 23 countries of Antigua and Barbuda, Aruba, 
Bahamas, Barbados, Belize, British Virgin Islands, Costa Rica, Dominica, Dominican Republic, El Salvador, Grenada, 
Guatemala, Guyana, Haiti, Honduras, Jamaica, Montserrat, Netherlands Antilles, Nicaragua, Panama, St. Kitts and 
Nevis, St. Lucia, St. Vincent and the Grenadines, and Trinidad and Tobago.  
 The Central American Free Trade Agreement (CAFTA) countries refer to the five countries of Costa Rica, El 
Salvador, Guatemala, Honduras, Nicaragua, and since 2004, the Dominican Republic. 
 
Source: Office for Textiles and Apparel (OTEXA), International Trade Administration, U.S. Department of Commerce. 
 

Offshoring in the Industry  

Offshoring has long been a characteristic of the apparel industry, first in the outsourcing 

to third-party domestic manufacturers and then to foreign contract manufacturers. Doeringer and 

Watson point out that since mass production began, apparel production has been divided 

amongst: (1) apparel manufacturers, (2) contractors, and (3) intermediaries (or “jobbers”) 

(Doeringer and Watson 1999).  Manufacturers design clothing, purchase inputs, produce apparel 
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in their own facilities, and market them to retailers. Intermediaries—the global retailers and 

buyers of today—design clothing, purchase and cut fabric, ship the fabric to contractors for 

assembly, and market the finished apparel to retailers. In the 1950s and 1960s, most outsourcing 

of production went to U.S. contractors.   

However, as in other manufacturing sectors, recent decades have witnessed significant 

growth in the use of offshore suppliers. For example, Carter’s, Inc., the largest branded 

manufacturer and marketer of apparel exclusively for babies and young children, went from 

owning multiple U.S. sewing, textile and related facilities and five overseas sewing facilities in 

1999 to zero apparel manufacturing facilities, domestically or abroad, in 2006 (Carters 1999 and 

2006). As illustrated in Figure 3, apparel industry offshoring was negligible through 1980 (less 

than $1 million) and grew dramatically through 2000. These estimates include only offshoring by 

apparel manufacturers, however, and do not capture the growth of retailers importing directly 

from abroad. 

The majority of all clothing, or cut and sew apparel, sold in the United States is produced 

overseas. The apparel manufacturing segments that are somewhat sheltered from this trend are: 

(1) high-end men’s, women’s and children’s fashion that require short runs and quick response 

times; (2) clothing for U.S. military; and (3) athletic and band uniforms, clerical vestments, 

costumes, etc., classified as “all other cut and sew apparel.” 

In 1998, offshoring by apparel manufacturers was almost evenly split between offshoring 

of apparel production (own offshoring) at 5% of output, and offshoring of other-industry 

products (extra-industry offshoring) at 5.7% of industry output. Other manufacturing industries’ 

offshoring of apparel products was minimal, at 1.5% of total apparel manufacturing output. 

During the 1998-03 period, offshoring declined, primarily driven by a fall in own-industry 
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offshoring. This decline is counterintuitive, but likely to be due to the large fall in industry output 

over this period—shipments fell by 36%. Simply put, firms that are closing down or drastically 

scaling back operations are not likely to engage in offshoring. 

Among small apparel manufacturers contacted for this case study, all have dramatically 

increased their reliance on offshoring. Two of the three companies were at one point in time 

traditional manufacturers producing at company-owned factories in the United States. Today, all 

source between 89% and 100% of their products from third-party contractors based mostly in 

Asia. For one of the companies, the overseas contract manufacturer also manages the logistics 

process, delivering final goods to the ultimate retail client. (This type of offshoring is not likely 

captured in the data set used in the empirical section of this study. If these imports are of final 

products direct to retailers, they are not considered “parts” in Schott’s data, and neither would 

they be registered as inputs for manufacturers.)  
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Apparel Industry Offshoring Estimates
(Parts imports, $million)
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U.S. apparel manufacturers have largely kept design, management, and the coordination 

of the logistics process in the United States. This is the competitive advantage of both small and 

large U.S. apparel manufacturers: in-house design, marketing, and sales in conjunction with 

manufacturing expertise and offshored manufacturing. While large mass retailers (e.g., Wal-

Mart, Kohl’s, etc.) may be able to also offshore the design of basic fashion in addition to 

production, it is less likely that specialty retailers (e.g., the Gap, Ann Taylor, etc.) or higher end 

department stores (e.g., Nordstrom, Bloomingdales, etc.) will choose overseas designers or 

would be able to find effective overseas designers. Specialty retailers view designs and branding 

as their intellectual property (IP). Higher end department stores might be willing to buy from 

foreign designers, but may not be able to find designers with implicit knowledge of the U.S. 

market. In the buyer-driven apparel industry, it will be the decisions of the large retailers, 

Figure 3
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including the decision to offshore design, that may determine the course of the apparel 

manufacturing industry in the United States. However, the need for close proximity to the 

catwalks and to consumers has maintained some space for American apparel manufacturers, 

albeit in a much reduced form compared to 30 years ago. This concentration on sales is 

confirmed by a look at changes in the occupational distribution of apparel employment. 

Employment in production occupations decreased by 30% between 1989 and 1997 while 

employment in sales occupations decreased by only 14%. The perception that design is staying 

in the U.S. is less clear as employment in research and design occupations decreased by 27%. 

(See discussion of data in the previous section for a description of data sources and calculations.) 

In part, this could reflect a mixed picture of production related engineering jobs being eliminated 

while clothing design jobs remained strong. 

Insourcing in Industry 

 
Unlike many manufacturing industries, there has been little foreign investment in the 

apparel sector.  From 1990-1997, the stock of foreign direct investment (FDI) in the apparel 

industry increased by $389 million, accounting for only 0.5% of industry shipments (compared 

with an increase of 4.3% of shipments for manufacturing overall). Between 1998 and 2003, FDI 

again grew by only 0.6% of shipments compared to a 3.0% increase in manufacturing overall. 

General industry sources and firm interviews all confirm the generally very small levels of 

insourcing in the apparel industry. 

SMEs in Industry 

Because of the apparel industry’s limited economies of scale, higher labor-intensity, and 

fragmented retail market, apparel manufacturing has historically been dominated by small 
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manufacturers. More recently, this situation has become more acute with small- and medium-size 

enterprises (SMEs) accounting for close to three-quarters (72.6%) of total apparel industry 

employment in 2003 and very small firms accounting for 15.7% of total industry employment.19 

However, it is also important to point out that firms of all sizes are shedding employment rather 

than gaining, so that the relative resilience of smaller manufacturers could be due to larger firms 

shrinking into smaller firms.  

Firm level. Latest available data for the period 1998-2003 show the strong growth of 

SMEs as a share of total apparel manufacturing employment. As total apparel manufacturing 

sector employment has declined from 671,241 in 1998 to 303,654 in 2003, there have been job 

losses in apparel manufacturing firms of all sizes. However, job losses among large firms have 

been greater than among SMEs. For example, large apparel manufacturing firms’ share of total 

employment fell by 13.8% during this five-year period compared to a relative decline of  1.8% 

for large manufacturing firms overall. At the same time, small apparel manufacturing firms 

increased their share by 13.8%. The share of employment accounted for by very small apparel 

manufacturers grew by 6.4% compared to 1.0% for all very small manufacturers. 

                                                 
19 Author calculations based on U.S. Small Business Administration 2006. 
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Employment in Apparel Industry by Firm Size 
(1990-2003)

-

200,000

400,000

600,000

800,000

1,000,000

1,200,000

1990 1991 1992 1993 1994 1995 1996 1997

<20 20-500 >500

-

100,000

200,000

300,000

400,000

500,000

600,000

700,000

800,000

1998 1999 2000 2001 2002 2003
Data from 1990-97 on SIC basis not directly comparable to 1998-03 NAICS data. Source: Small Business Administration  

 

Establishment level. Looking at apparel manufacturing establishments, one finds similar 

and more pronounced trends in the share of SMEs in overall apparel manufacturing 

establishments and employment. SMEs represented 99.0% of all apparel manufacturing 

establishments in 1975, increasing to 99.7% in 2004. Similarly, SME establishments accounted 

for 87.2% of total manufacturing sector employment in 1975 and 89.3% in 2003. At the 

aggregate level, SMEs have been increasing their share of employment and number of 

establishments over the past 30 years, in a long SME-dominated sector. A more detailed analysis 

points to rapid growth in the number and overall share of employment of very small apparel 

manufacturing establishments (those with less than 20 employees) and an increasing loss of very 

large establishments (those with more than 500 employees). (See Tables 3 and 4.) 

 

Figure 4
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Table 3: Apparel Manufacturing Establishments (NAICS 315):   
Percentage of Employment by Size Category, 1975-2003 

Year Less than 20 Less than 500 More than 500 
1975 6.8 87.2 12.9

1980 6.6 85.4 14.6

1985 7.1 83.5 16.5

1990 8.1 84.5 15.4

1995 9.6 81.6 18.4

2000 11.9 82.4 17.3

2002 14.7 86.2 13.8

2003 16.1 89.3 10.7

Source: U.S. Bureau of the Census, County Business Patterns. 
 

Table 4: Apparel Manufacturing Establishments (NAICS 315):   
Percentage of Establishment in Each Size Category, 1975-2004 

Year Less than 20 Less than 500 More than 500 
1975 52.5 99.0 0.8

1980 50.5 99.0 1.1

1985 57.5 99.0 1.0

1990 61.8 99.2 0.8

1995 67.2 99.0 0.9

2000 70.3 99.3 0.7

2003 76.3 99.8 0.3

2004 76.3 99.7 0.4
Source: U.S. Bureau of the Census, County Business Patterns. 
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Case 1 Firm Summary: Apparel Industry 

Table 5: Apparel Industry Firm Summary 
 Firm A Firm B Firm C 
Description Designs, arranges for 

manufacture, and markets 
women’s career and sports 
apparel. 

Designs, sources, and markets 
men’s and women’s apparel. 

Designs, manufactures, 
distributes, and markets 
women’s and children’s 
clothes and accessories. 

Size & 
Growth (1yr) 
Employees 

286 (54 of these in East Asian 
branch offices) 

(1.4% growth over 2004) 

370 
(39.1% growth over 2004) 

172 
(9.5% decline from 2004) 

Sales (1yr 
change) 

$143.5 million (-8.8%) $324.0 million 
(7.3%) 

$126.5 million 
(1.2%) 

Offshoring  Company founded in 1975 
and offshoring since 1977. 

 In 2005, 89% of products 
offshored; 11% sourced 
from the U.S. 

 Purchased 72% of 
finished goods from 10 
largest manufacturers. 

 Most of fabrics used in 
end products come from 
China, Hong Kong, 
Korea. 

 Overseas manufacturers 
not only produce finished 
garments, but also handle 
quota allocation and 
customs clearances 
administration; have 
located branch offices of 
subsidiaries in Hong Kong 
and Korea. 

 Competitiveness based on 
ability to stay ahead in 
styling, pricing, quality 
(both fabrics and end 
product), and product 
identity 

 Predecessor company 
established in 1956 based 
on apparel manufacture; 
all manufacturing plants 
sold in 2000. 

 All production is currently 
outsourced overseas 
because of lower costs. 

 More than 70% of 
products manufactured by 
contractors in China in 
2005 (benefiting from 
China’s WTO accession 
and fact that current MOU 
establishing voluntary 
quotas on Chinese exports 
does not include Company 
B’s main product 
category). 

 Competitive edge based 
on in-house design 
capabilities, real-time 
connectivity to customers, 
and international sourcing 
capabilities. 

 Company founded in 
1968, but no longer owns 
any manufacturing 
facilities. 

 In 2005, 100% of products 
manufactured by foreign 
contractors (up from 90% 
in 2002). 

 Operates small offices in 
Hong Kong, Shanghai and 
Dong Guan to coordinate 
and track orders, invoice 
certain shipments and 
inspect East Asian 
factories. 

 Dong Guan office opened 
at request of a major 
customer that accounts for 
44% of net sales (moved 
office from Taiwan to 
Dong Guan, China). 

 Competitiveness based on 
offshore outsourcing, 
company size and 
financial position. 

Insourcing  None identified.  None identified.  None identified. 
Conclusions  Shows consolidation of 

overseas apparel sourcing 
among small number of 
firms.  

 Illustrates significant 
managerial as well as 
production capabilities of 
overseas manufacturers. 

 100% sourcing strategy, 
although still listed under 
apparel manufacturing 
NAICS. 

 Significance of electronic 
connectivity and quick 
response time to 
customers. 

 Transformation from 
domestic manufacturer to 
outsourcing of this entire 
step in the value chain 
(though still listed under 
apparel manufacturing 
NAICS). 

 Illustrates power of large 
retailers in production and 
management decisions. 

 Shows shifting perception 
of what “manufacturing” 
means: description as a 
manufacturer although 
this company does not 
manufacture apparel (still 
listed under apparel 
manufacturing NAICS). 
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Case 2: Auto Parts  

The auto parts industry illustrates how outsourcing affects industries in very complex 

ways. On the one hand, the industry has been the beneficiary of the growth in outsourcing 

(domestic and offshore) by major motor vehicle manufacturers. This has devolved more business 

to U.S. parts and component suppliers. However, this has occurred in tandem with increasing 

price pressures that have caused many U.S. auto parts manufacturers to either lose markets or 

move large portions of more standard component manufacturing overseas. Some small auto parts 

manufacturers have succeeded in this environment by continuously developing new products and 

even by outsourcing some or all of their production overseas. Those companies that continue to 

produce domestically in standardized, relatively unsophisticated market segments appear to be 

losing out to foreign suppliers or the offshore outsourced operations of their domestic 

competitors. 

Overview of Industry 

Auto parts firms manufacture parts and accessories for use in the assembly of new 

vehicles and for replacements in used vehicles.20 Auto parts vary in sophistication from relatively 

simple fasteners and pieces (Company B), to those who devote considerable research and 

development attention to develop proprietary component systems (Company A) and materials 

and processes with considerable “embodied” technology (Company C). Parts suppliers are 

integrated to varying degrees within the overall motor vehicle industry. Household name 

automakers, such as General Motors (GM), Ford, Toyota and Honda design, assemble, and 

market vehicles to consumers. These vehicles have around 15,000 parts or components in them. 

Long ago, vehicle manufacturers also made many of the parts for their cars. Today, a growing 
                                                 
20 Unless otherwise noted, the data presented for auto parts refer to the data set assembled in this study and to SIC 3714 for 1997 
and prior years and NAICS 3363 after 1997. 
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majority of parts and components are assembled by large “Tier 1” suppliers. Each automaker 

tends to work with a handful of these very large Tier 1 suppliers, who in turn source components 

and parts from a much larger number of smaller manufacturers.  

Small manufacturers in this industry tend to be suppliers to the large Tier 1 and Tier 2 

auto parts firms, and tend to specialize in a few product lines that require high degrees of capital, 

skill and efficiency. This allows them to spread outlays for research and development and tools 

and dies (the equipment used to produce the parts) over multiple contracts—potentially for 

different vehicle manufacturers. In other words, a fuel injector manufacturer may supply fuel 

injectors for vehicles produced by multiple vehicle manufacturers.  

The market for parts suppliers depends on the number and characteristics of the vehicles 

being produced. That market is characterized by a mature, slow-growth U.S. market and a more 

vibrant, higher growth international market, particularly in developing or emerging market 

economies. U.S. production has been stagnant with total production of passenger cars and trucks 

peaking in 1999 at 13 million vehicles, while global production has grown much more robustly 

(Standard and Poor’s 2004).  

Two broad trends in the automotive market affect the parts industry.21 First has been the 

trend towards devolution of manufacturing responsibility away from the end vehicle 

manufacturers to their major Tier 1 suppliers. Taking a page from the computer electronics 

industry, automakers are adopting assembly processes that use standardized components that can 

be assembled easily and quickly at the vehicle assembly plant. Tier 1 firms are therefore being 

asked to take over assembly of larger and larger component systems and to assume more supply 

chain coordination responsibilities.  

                                                 
21 Polly 2002 gives a more thorough review of these and other industry trends. 
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Second has been intense price pressure throughout the automotive industry. As vehicle 

manufacturers compete for market share, they have placed considerable pricing demands on all 

of their suppliers. Cost and productivity improvements are often written into long-term supply 

contracts between vehicle manufacturers and their suppliers. A survey of supplier companies by 

the Center for Automotive Research confirms these broad trends, with firms saying they are 

being asked to take on broader roles in the supply chain and that Tier 1 suppliers are passing 

price pressures down to lower level suppliers (Center for Automotive Research 2005).  

In part because of these trends, employment in the motor vehicle industry (final assembly 

of cars and trucks) has been stagnant in the past decades, and has experienced a strong downturn 

in recent years. Meanwhile, employment in the parts and accessories industry increased by 27% 

between 1990 and 1997. Though not directly comparable because of changes in industry 

classifications, this expansion was followed by a fall in employment of 14% between 1998 and 

2003, a period including the economic recession of 2000-2001. (See Figure 5.)  

An examination of the size-distribution of employment shows that the majority of these 

gains and losses were among larger firms with over 500 employees. In particular, the fate of 

giants such as Visteon and Delphi (formerly the internal parts operations of Ford and GM 

respectively), which together employ around 230,000,22 dictate much of the movement in these 

aggregate numbers. Employment among smaller manufacturers with fewer than 500 employees 

has followed overall industry trends, though less drastically. Between 1998 and 2003, when 

employment among larger firms fell by 16%, employment in small firms declined by only 6%. 

 

                                                 
22 Delphi had 185,200 employees and Visteon had 49,575 in 2005 (Hoover’s Company Reports). 
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Employment in the Motor Vehicle Parts & Accessories 
Industry by Firm Size (1990-2003) 
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Offshoring in the Industry 

To some extent, the auto parts industry depends on outsourcing—motor vehicle 

manufacturers’ outsourcing of parts and component production to parts suppliers. If vehicle 

producers kept their parts manufacturing in-house, the industry would look much different today. 

The U.S. industry has been open to motor vehicle imports and to auto parts imports in particular 

for some time. Estimates of the size of auto parts offshore outsourcing have increased 

dramatically over the last few decades. (See Figure 6.) 

Figure 5
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Auto Parts Outsourcing Estimates
(Parts imports, Million $)
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In differentiating offshoring into component pieces, we estimate that other-industry 

outsourcing dominates. Other industries, particularly the motor vehicle assembly industry 

offshored about 14% of the parts industry’s shipments in 1998, while own intra-industry 

offshoring was only 2% and extra-industry offshoring was 6.5% of industry shipments. 

Likewise, over the 1998-03 period, growth in outsourcing was strongest in other industries, 

moderate for intra-industry outsourcing and actually negative for extra-industry outsourcing. In 

other words, based on available data, it does not appear that auto parts companies are themselves 

major outsourcers. However, other manufacturers, most likely Tier 1 suppliers and auto 

manufacturers themselves are outsourcing increasing volumes of auto parts and components 

overseas. 

Figure 6



 

Offshoring and U.S. Small Manufacturers  48 

Auto Suppliers Reasons for Outsourcing
("Please rate the following factors in terms of their importance in driving your company to 

outsource.")
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Source: Reproduced from Center for Automotive Research 2005.  
 
 

Secondary research confirms these general views. A survey of major supplier companies 

found that executives “generally frown upon” outsourcing in part because of the time-critical 

nature of assembly and the emphasis placed on internal capabilities and expertise (Center for 

Automotive Research, 2005). Nevertheless, a large number of supplier firms do engage in 

outsourcing of various types, with price concerns being the primary motivator. (See Figure 7.) It 

is interesting to note that among the activities being outsourced, those most likely to be 

outsourced to foreign suppliers (offshored) include those activities related to the manufacturing 

process. Unlike many other industries where the engineering and product design tends to stay 

nearest to the customer, in auto parts, a full 86% of respondents who outsourced product design 

did so to overseas firms (Figure 8). This could be a response to the evolution of design and 

engineering skills among U.S. auto parts manufacturers, where design and engineering is a 

Figure 7
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relatively new offering and is often a response to pressures and requests from Tier 1 suppliers 

and vehicle manufacturers.  

 

Auto Parts Outsourcing Location Decisions
(Of parts suppliers who outsource a given function, where has it been outsourced?)
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The small manufacturers examined in this case study had varied experiences with 

offshoring. All of those contacted through this study report being affected by offshoring in 

significant ways, some negative and others positive. Nearly the entire range of auto parts 

products are being offshored, from simple pieces through complex assemblies. The auto industry 

has a history of international supply chain integration, particularly in the auto parts trade between 

the United States, Canada and Mexico. One manufacturer, who supplies relatively simple pieces, 

reported losing significant business due to offshoring of Tier 1 suppliers. The nature of their 

products is such that they do not change and are generally high-volume runs. Therefore, they are 

Figure 8 
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conducive to being manufactured in low-cost locations, shipped, and stored in warehouses near 

the final assembly plant. In this situation, this small manufacturer’s convenient location near 

vehicle assembly lines is less an asset than it otherwise would be. 

At the other end of the spectrum, Company A has entirely offshored its own production. 

While original product design and development took place in the United States, the company 

decided to move all production overseas to Mexico and China. Company A’s products are high-

value, low-volume, complex components and include proprietary technologies that give it a 

market edge. But, as a young company (founded only in 1999), the company could not expand 

internal manufacturing capacity quickly enough to meet market demands. Offshoring has 

therefore enabled it to grow and serve new clients while improving its products. In particular, 

offshoring offers the promise of being able to reduce costs and therefore expand its market. 

Insourcing in Industry 

Insourcing in the auto industry overall has been strong.  While domestic production by 

U.S. firms has been falling, foreign transplants have picked up much of the slack to keep total 

U.S. production relatively stable. Japanese firms Toyota, Honda and Nissan, for example, have 

invested heavily in the United States, as have European manufacturers. While well-known, it is 

worth noting that this foreign insourcing has not been particularly intense when seen from the 

perspective of manufacturing overall. Between 1998 and 2004, $18.4 billion of FDI flowed into 

the auto industry, but this amounted to just 3% of sales, the same intensity of FDI as in 

manufacturing overall. (This amount was divided between motor vehicle manufacturing, which 

received $7.5 billion and motor vehicle parts manufacturing, which received $6.7 billion.) 

Despite this increase in the U.S. operations of foreign auto firms and foreign auto supply 

firms, indications are that U.S. parts suppliers have had a relatively tough time obtaining supply 
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contracts with them. Previous research has found that foreign auto assemblers have “tight” 

supplier networks, one reason for the high concentration of foreign-owned suppliers near 

foreign-owned auto assembly plants (Klier 1998). Those interviewed all expressed the need to 

develop closer ties with the growing transplant operations, but expressed equal frustration at 

executing this strategy. Industry sources suggest that foreign vehicle assembly plants tend to 

prefer to source from the same suppliers that supply them in their home markets. In other words, 

insourcing at the vehicle assembly level is accompanied by insourcing at the auto parts level as 

companies bring over their auto parts suppliers to supply their new assembly plants. Among 

firms interviewed, the exception was company A which has seen a growing portion of sales 

destined for foreign assembly operations, growing from 20% of sales in 2003 to 37% in 2005.  



 

Offshoring and U.S. Small Manufacturers  52 

 

Case 2 Firm Summary: Automotive Parts Industry 

Table 6: Automotive Parts Industry Firm Summary 
 Firm A Firm B Firm C 
Description Designs, develops, and 

markets proprietary high-tech 
systems for Tier1 suppliers 
and vehicle manufacturers. 
Young firm has grown 
dramatically. 

Manufacturer of fasteners for 
vehicle assembly.  Firm with 
rich traditions in auto industry, 
founded in 1917, auto industry 
accounts for 85% of sales. 
Specializes in high-volume 
lots produced to client 
specifications. Firm has 
struggled recently. 

Produces engineered trim 
materials for primarily 
automotive applications, but 
also marine and industrial 
uses. Has been auto supplier 
from its founding in 1920. 

Size & 
Growth (1yr) 
Employees 

 
58 (23%) 

 
376 (-11%) 

 
350 (increasing) 

Sales $35.7 million (9%) $90.7 million (-5%) $200 million (increasing) 
Offshoring  Company used to produce 

in-house.  
 Offshored all production 

to lower cost countries for 
cost reasons – lower costs 
in order to penetrate 
beyond luxury market. 

 Third parties manufacture 
in Mexico and China. 

 Offshoring of Tier1 
suppliers is key source of 
their business.   

 Their own offshoring is 
key to their growth – 
would not have been able 
to grow as quickly as they 
have without it. (though 
this does little for their 
U.S. employment) 

 Firm does not outsource - 
manufactures all products 
from its Michigan plants. 

 Competitors and its clients 
(Tier 1 suppliers) have 
been offshoring 
significantly, and this has 
placed enormous pricing 
and other pressures on the 
company. 

 Company manufactures 
all of its products, also has 
plant in Germany. 

 Supplies European market 
through German plant, but 
for the most part produces 
domestically. 

 Reports pricing pressures 
from clients, but has been 
able to introduce new, 
differentiated products. 

Insourcing  Market for U.S. origin 
vehicle manufacturers is 
stagnant.   

 Major growth in U.S. is 
from transplant assembly, 
and also for global market 
served from contract 
manufacturers. 

 Has had no success at 
penetrating transplant 
assembly market. 

 Sales are primarily to U.S. 
automakers (and 
suppliers), but also Mazda 
and Nissan. 

 Domestic manufacturers 
(and their overseas 
operations) are their 
primary clients. 

Conclusions  Shows how offshoring can 
help small innovative 
manufacturers leverage 
capacity to compete. 

 Significantly affected by 
offshoring which has 
eroded its market. Product 
line has not evolved and 
company has had a hard 
time entering new 
markets. 

 Company has managed to 
maintain significant U.S. 
employment because of 
constant upgrading and 
introduction of new 
materials/products. 
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Case 3: Semiconductors 

The U.S. semiconductor industry embraced offshoring early on.23 In the face of severe 

competition from Japan, U.S. manufacturers of memory devices invested in low-cost offshore 

assembly facilities in the 1970s. Offshoring has continued in subsequent years to include 

fabrication, design and testing services. During this time, independent and specialized contract 

manufacturers emerged in East Asia, changing the global landscape of the industry. The 

establishment of specialized semiconductor foundries in East Asia enabled the growth of U.S. 

“fabless” semiconductor companies—those predicated on a model of outsourcing the actual 

production of semiconductors to third-party fabrication labs, or “fabs.” East Asian contract 

manufacturers have increasingly undertaken larger shares of the assembly and fabrication 

activities, allowing U.S. firms to focus on innovation and product design. However, the trend 

toward offshoring even these design activities challenges the continued competitiveness of U.S. 

“fabless” semiconductor companies. Small manufacturers seem to have so far been positively 

affected by offshoring in the industry, albeit to a different degree, as compared to large 

manufacturers.  

Overview of Industry 

Semiconductors, such as microprocessors and memory devices based on integrated 

circuits (ICs), are the building blocks of an increasing array of electronics and 

telecommunications industries. Integration of semiconductors with computing and 

communication technologies has been critical in the high technology revolution of the past 

decades. While semiconductors have greatly enhanced productivity and made the design and use 

of other technology-based products easier, production of semiconductors involves one of the 
                                                 
23 Unless otherwise noted, the data presented here refer to the data set assembled in this study and to SIC 3674 for 1997 and prior 
years and NAICS 334413 after 1997. 
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most complex and advanced manufacturing processes. The global semiconductor industry was 

estimated to be approximately $227 billion in 2005, of which memory devices amounted to 

$48.7 billion (World Semiconductor Trade Statistics, 2005).      

The global semiconductor industry has expanded substantially in the last three decades 

due to declining costs and the industry’s integration with the rapidly growing consumer 

electronics and communications equipment industries. However, performance of this industry in 

the United States during the same period has been affected by a number of factors, including 

global competition, domestic recessions, and increasing attention to innovation and product 

development. The U.S. semiconductor industry established its early lead in memory devices 

(DRAM) in the 1970s. However, in the 1980s, Japanese firms steadily gained market share over 

U.S. firms. By the mid-1980s, competition from Japan forced many U.S. firms to exit the 

memory market and focus on higher value microprocessor components including processors, 

micro-controllers, and micro-peripheral devices. American firms’ market share in memory 

products plummeted from 75% in 1980 to less than 20% in 1990 (Macher, Mowery, and Hodges 

1999). Maturing Japanese memory device manufacturers and emerging South Korean 

semiconductors firms compelled the U.S. semiconductor industry to focus on product innovation 

and development and management of manufacturing process technologies. While the Korean and 

Taiwanese firms dominated the memory segment of the semiconductor market in the 1990s,24 the 

U.S. industry revived itself, riding the increasing demand for design-intensive, digital signal 

processor components in the early 1990s.   

The U.S. semiconductor industry was also challenged by the superior product quality of 

Japanese firms who were early adopters of techniques such as statistical process control, total 

quality management and total preventive maintenance. At the same time, the higher productivity 
                                                 
24 By 1997, the Korean firm Samsung had the largest share of the global memory market including SRAM and DRAM products. 
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of Japanese and Taiwanese firms further depressed the performance of U.S. firms. Nonetheless, 

by the mid-1990s, U.S. firms had responded to the quality and productivity challenges from 

Asian countries and had steered towards higher value-added products where higher production 

costs were less of a concern.  

   To fully understand the global competitive landscape in the semiconductor industry, the 

performance of U.S. firms, emergence of specialized contract manufacturers and the impact of 

offshoring on the competitiveness of the U.S. semiconductor industry, one needs to first 

understand the various segments of the semiconductor industry value chain. The semiconductor 

value chain comprises four major sets of activities: design and prototyping, fabrication, 

assembly, and testing. (See Figure 9.) Each of these four segments has unique structural 

characteristics, varied levels of contribution from small, medium and large firms, and different 

degrees of offshoring. 
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Except for a handful of companies like IBM and Intel (known as integrated design 

manufacturers) that are engaged in all parts of the industry’s value chain, companies in the 

Figure 9
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United States and elsewhere specialize in a specific segment of the chain. Large U.S. companies 

with strong capital bases have invested in fabrication facilities. In the Asian countries, 

government-backed, large-scale facilities have emerged to be strong competitors to American 

facilities in recent decades. Given the high capital requirements of fabrication facilities,25 small 

manufacturers in the semiconductor industry tend to concentrate in the design, assembly, and 

testing segments of the value chain.  

The combined effect of growing global demand for semiconductor-based electronics 

products and the deepening global competition in all parts of the industry’s value chain has kept 

U.S. employment in semiconductors flat over the last 15 years. For the most part, between 1990 

and 2003, overall employment in the industry has fluctuated in a range between 160,000 and 

200,000 workers. However, the effects of the “dot.com” boom of the late 1990s and the 

subsequent economic recession are visible in the employment figures which are marked by a 

sharp increase around 2000-2001 to a high of over 225,000, followed by a sharp decline in 2003 

to a 15-year low of 146,700.  

A closer look at the distribution of employment by firm size suggests that a major 

component of the fluctuation in overall industry employment between 1990 and 2003 has been 

caused by change in employment among large firms with more than 500 employees. Large firms 

dominate the semiconductor industry, accounting for almost 85% of industry employment 

(Figure 10). This share of large firms in total industry employment has remained unchanged 

during the period of analysis 1990-2003. Employment in very small semiconductor firms (less 

than 20 employees) has increased moderately from 2,189 in 1990 to 3,020 in 2003, a moderate 

                                                 
25 Brown and Linden (2005) estimated that fixed investments in a fabrication facility typically amounts to $2 billion to $3 billion 
for a 300-millimeter wafer fabrication facility. 
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growth of 38% over 14 years. The employment base of small companies with less than 500 

employees shrank by 15% during the same period.  

 

Employment in Semiconductor Industries by Firm Size (1990-
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Offshoring in the Industry 

Offshoring has been a cornerstone of the U.S. semiconductor industry for decades. The 

earliest offshore investment in semiconductors was made by Fairchild Semiconductor in Hong 

Kong in 1961. Over the subsequent four decades, U.S. firms have invested heavily in low-cost 

regions, particularly in Asia and Latin America, to extend their production base and take 

advantage of competitive labor costs.  

Assembly was the first segment of the industry’s value chain to be offshored. Functional 

separation from other closely connected activities, ease of execution, products’ higher value-to-

Figure 10
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weight ratio and availability of low-skilled workers at very low costs catalyzed offshoring of 

assembly-related activities. The result of this phase of offshoring was the increased cost 

competitiveness of the American semiconductor companies and dramatic falls in end-product 

prices generating enormous consumer surpluses despite job losses among companies in the 

United States. Although Mexico and El Salvador received assembly investments in the 1970s, 

East Asia soon emerged as the preferred offshoring destination. U.S. companies employed nearly 

100,000 workers in offshore assembly plants by 1977, compared to 114,000 domestic 

employees, of whom 64,000 were directly involved in production (Brown and Linden 2005). In 

parallel to the establishment of offshore assembly plants by U.S. firms, specialized assembly 

contractors evolved in developing economies that provided a range of customized integrated 

circuit packaging. In 1978, around 80% of U.S. semiconductor production was assembled abroad 

(Flamm 1985). The figure is now estimated at above 95%, with most remaining U.S. facilities 

predominantly engaged in prototyping and defense related activities (Brown and Linden 2005). 

In contrast to assembly, offshore investments in fabrication facilities by U.S. companies 

have occurred less frequently and in the more recent past. The irrelevance of labor cost 

advantages in a capital-intensive activity, and concerns over quality and engineering talent 

limited offshoring of fabrication by U.S. firms. Instead, offshore fabrication of U.S.-designed 

chips occurs mainly on an outsourced basis to “foundries”26 that were established and are being 

managed by government-backed programs in Taiwan, China and Singapore.27 Large integrated 

device manufacturers, like IBM, also offer foundry services, but the pure-play companies are the 

most important source of fabrication services.  

                                                 
26 Foundries are pure-play fabrication facilities that manufacture chips to the specifications of other companies, but do not sell 
any chip of their own design.   
27 For example, Chartered Semiconductor, a leading foundry based in Singapore, is part-owned by the government. The 
Taiwanese foundry United Microelectronics (UMC) is government-backed and the largest Chinese foundry Semiconductor 
Manufacturing International Corporation (SMIC) has received a major part of its capital from Chinese government agencies.   
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Table 7: Top Five “Pure-Play” Foundries, 2004 

Company Country 2004 Revenues 
($ million) 

2004 Share 
 of Total (%) 

Taiwan Semiconductor 
Manufacturing Corporation 
(TSMC) 

Taiwan $7,648 46%

United Microelectronics (UMC) Taiwan $3,900 23%
Chartered Semiconductor Singapore $1,103 7%
Semiconductor Manufacturing 
International Corporation (SMIC) China $975 6%

Vanguard Taiwan $474 3%
Source: Brown and Linden (2005). 

Although fabrication activities have been moved offshore or outsourced to pure-play 

foundries, the employment impact of such moves on the U.S. economy, and especially on small 

manufacturers, is believed to be marginal for two reasons. First, fabrication facilities are highly 

automated. They require considerably less labor inputs from technicians and operators than 

assembly operations. Second, although there has been a loss of high-end engineering jobs at 

fabrication facilities, the rise of the fabless sector has compensated for the loss of high-end 

engineering jobs. Brown and Linden (2005) mention that according to the Semiconductor 

Industry Association, U.S. chip firms were estimated to have 103,000 engineers on their payroll, 

30% of whom were located offshore. The authors also estimate that offshoring of fabrication 

may have displaced about 11,000 jobs, including 2,600 engineering jobs. On the other hand, as a 

direct impact of the offshoring of fabrication to foundries, the U.S. has had a surge of fabless 

companies that categorize themselves as semiconductor companies but do not produce a single 

chip themselves. Whereas most of the fabrication facilities have been owned by large companies, 

most fabless companies have been small and medium enterprises. 

More recently, the industry has expanded offshoring of the design segment of the value 

chain. Although initially the relocation decisions for design jobs were guided by access to 

markets and proximity to customers, cost savings and access to highly educated scientific talent 
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have been the motivating factors in recent years. IBM and LSI Logic established design centers 

in Japan and Western Europe in the 1970s. Design-related investments were made in East Asia in 

the 1980s to customize designs to local market needs. However, in the 1990s and in recent years, 

design services have been offshored to India and China purely for cost reduction reasons.     

 

Semiconductor Industry Offshoring Estimates
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Small semiconductor firms in the United States appear to have taken full advantage of 

offshoring to stay competitive in the market. All three small companies studied as part of this 

case have offshored most of their fabrication, assembly, testing and shipping functions to East 

Asia, keeping a major share of design, R&D, marketing, contracting and management functions 

in house. These companies state three prime reasons for offshoring. First, outsourcing production 

activities reduces the burden of large-scale investments in fabrication facilities. Second, working 

with independent contractors allows them flexibility in manufacturing as they try to respond to 

Figure 11 
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the varying demands of a wide range of customers with innovative, customized designs. Third, 

with the East Asia region becoming the most critical source of revenues for these small U.S. 

firms, servicing customers directly from the same region reduces supply chain complexities and 

keeps costs low. These companies have taken equity positions in the foundries they subcontract 

with, possibly to keep certain management control over their operations and product delivery. 

All of the three companies studied have expanded their workforce between 2004 and 2005 and 

have sold to international producers of consumer electronics, computers and communication 

devices. While the overall performance of these companies has been a better-than-industry 

average, it is interesting to note company C’s announcement of its desire to exit the business of 

manufacture and sale of semiconductor devices completely.  

Insourcing in Industry 

Unlike the auto parts industry, insourcing in the semiconductor industry has been less 

intense in the last few decades, with foreign direct investment increasing by $1.8 billion between 

1998 and 2003. Despite the innovation leadership exhibited by the U.S. companies, the stock of 

FDI was $13.7 billion in 2003 in this knowledge-intensive sector, much of it in strategic, 

advanced fabrication-related areas where foreign firms aspire to establish their foothold in the 

U.S. market. For example, Philips of the Netherlands, bought VLSI Technology, a major 

application-specific integrated circuits company with over 2,000 employees in 1999 for nearly 

$1 billion. Over one-third of VLSI’s employees at that time were fabrication workers 

(Semiconductor Business News, 1999). 

Insourcing has increased in one particular segment of the industry value chain in recent 

years: design. Brown and Linden (2005) report that many foreign companies maintain a Silicon 

Valley or other U.S. design center to take advantage of high skills and to have access to U.S. 
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knowledge networks. Hitachi Semiconductor has a semiconductor design group several hundred 

strong, and Toshiba has a network of seven ASIC design centers around the United States. 
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Case 3 Firm Summary: Semiconductor Industry 

 
Table 8: Semiconductor Industry Firm Summary 

 Firm A Firm B Firm C 
Description Designs, manufactures, and 

markets power management 
semiconductors for mobile 
electronic devices. 

Designs, manufactures, and 
markets integrated circuits 
(SRAM, DRAM, and flash 
memory). 

Designs, manufactures and 
markets memory products 
(SRAM) and provides 
connectivity and networking 
solutions. 

Size & 
Growth (1yr) 
Employees 

200 
(9.3%) 

386 
(24.5%) 

281 
(7.7%) 

   Sales $66.3 million 
(33.1%) 

$181.4 million 
(0.2%) 

$23.6 million 
(-11.6%) 

Offshoring  Established in 1997. 
 100% of manufacturing, 

assembly, testing, 
packaging, warehousing 
and shipping outsourced 
to independent contractors 
in Asia. 

 Competitive advantage on 
product side is ability to 
develop proprietary 
products which meet 
power application needs 
of multiple customers. 

 Competitive advantage on 
cost side is use of fully 
depreciated offshore 
DRAM fabs using 
advanced analog CMOS 
process technologies—
able to achieve lower 
costs than other fab-less 
producers. 

 Network of offices with 
team in Hong Kong 
overseeing manufacturing. 

 Only 59 of 386 full-time 
employees located in the 
United States focusing on 
subcontractor 
management, sales and 
marketing. 

 R&D is conducted at 
facilities in the United 
States, Taiwan, and China 

 220 employees are located 
in Taiwan. 

 Company sees its 
competitive advantage as 
its active participation in 
the development and 
refinement of the 
manufacturing process 
technologies. 

 The company has taken 
equity position in its 
foundries in order to have 
this level of participation 
in process technology. 

 Established in 1985. 
 100% offshored to 

independent foundries.  
 Die assembly and testing 

also offshored.  
 Outsourced to avoid 

significant capital 
investments plus lower 
labor costs. 

 R&D accounts for 212 of 
total 281 full-time 
employees. 182 of these 
R&D employees are 
located in company’s 
India office. 30 are 
located in U.S. office. 

 Uses equity arrangements 
in overseas contractor 
foundries to secure 
adequate supply of 
wafers, especially those 
involving advanced 
technologies. 

Insourcing  No discernible insourcing.  No discernible insourcing.  No discernible insourcing. 
Conclusions  Shows how offshoring can 

help small innovative 
manufacturers stay close 
to foreign customers. 

 Bulk of employees and 
employee growth is 
overseas. 

 Fabless model based on 
offshore manufacturing.  

 R&D overseas with 
manufacturing; illustrates 
significance of process 
innovation. 

 Equity position taken in 
overseas fab as a means of 
securing process 
technology IP and wafer 
production capacity. 

 In 2006, asset sales and 
announcement that the 
company will exit the 
semiconductor industry. 
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Summary Findings from Case Studies 

Looking across these three case studies, a number of important issues emerge related to 

offshoring and the performance of small manufacturers. These are explored below according to 

each of the study’s original hypotheses.   

Hypothesis 1: Intra Industry Offshoring 

Contrary to our hypothesis, offshoring is a business strategy that seems to be employed 

by both small and large manufacturers. While it is difficult to draw conclusions from only 9 

firms, nearly all of these companies offshore production to a greater or lesser extent. In fact, 

some of these small manufacturers were found to offshore their entire production process, 

deciding, instead, to concentrate on client relations, product design and marketing. For these 

companies, offshoring has been an attractive strategy which they see as central to their survival 

and prosperity. Among the two companies examined that were struggling the most, one had 

pursued an aggressive offshoring approach and one had limited offshoring activity. Also contrary 

to our hypothesis, offshoring seems to directly affect the market segments where small firms are 

active.  Small apparel and auto parts companies operate in market niches where offshoring 

pressures are acute. 

Why do small manufacturers outsource? Cost reduction appears to be a consistent 

motivation, though other strategic elements vary among industries. For example, in the 

semiconductor industry, firms indicate a number of newly established companies predicated on a 

“fabless” offshoring model. In addition to saving these companies the manufacturing personnel, 

capital expenditures, fixed assets, and fixed costs, it places them in close proximity to core 

customers who are typically East Asian manufacturers of consumer electronics products. In 
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comparison, auto parts suppliers and apparel manufacturers rarely cite proximity to clients as a 

reason for offshoring.  

Hypothesis 2: If upstream and downstream manufacturing activities (e.g., design, R&D, 
etc.) move overseas, this will have an adverse effect on U.S. small manufacturers. 

Our case studies are inconclusive with respect to the offshoring of upstream and 

downstream activities. In the case of semiconductors, all of the small semiconductor companies 

examined had significant R&D facilities located abroad as well as in the United States, but we 

were unable to ascertain whether this outsourcing of R&D activities was followed by a decline in 

U.S. activity in general. Clearly, though, the movement of final electronic device assembly 

operations overseas has contributed to the attractiveness of offshoring among semiconductor 

companies. In the case of apparel, design, marketing, sales, and distribution remain the purview 

of small, domestic apparel manufacturers who have largely outsourced only the pure 

manufacturing. In other words, manufacturing has been eroded even though design activities 

have remained in the country—at least for small manufacturers. Meanwhile, apparel retailers’ 

interest in contracting with offshore, third-party manufacturers has threatened the very business 

model of apparel manufacturing in the United States. For auto parts suppliers, who are being 

asked to take on more design activities overall, upstream offshoring has been too new to 

evaluate. 

Hypothesis 3: Insourcing 

There has been varied experience with insourcing across the three industry case studies. 

Apparel and semiconductors have seen limited inflows of foreign investment while offshoring 

has caused significant production capacity to shift overseas. In the auto parts industry, there has 

been significant insourcing, but it appears not to be benefiting existing auto parts suppliers, who 
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have had a tough time penetrating the markets of foreign vehicle producers. Instead, insourcing 

in the auto industry has been followed by insourcing in the auto parts industry such that the gains 

from insourcing have not gone to U.S. firms (though of course, they have employed American 

workers). 

Data Issues 

The case studies underscore data concerns. Many of the case study example firms have 

outsourced all manufacturing operations. These companies continue to see themselves as 

manufacturers and their revenue streams continue to be based upon manufactured products sold 

(not on selling R&D or design services). Yet none (or a very small number) of their employees is 

involved in the direct production of goods. Therefore, while these companies are classified as 

manufacturers, the process of offshoring has challenged what that means. At broader industry 

levels, company movement from “manufacturing” to other-industry classifications can 

significantly alter data. For example, the National Science Foundation (NSF) found that a 

growing discrepancy between its estimates of U.S. pharmaceutical industry expenditures on 

R&D and the Pharmaceutical Research and Manufacturers of America (PhRMA)’s estimates of 

industry R&D were largely explained by a migration of pharmaceutical companies from the 

manufacturing to wholesale trade NAICS (3254 to 4222) (Ozawa and Franco, forthcoming). We 

are not sure how much these movements may affect our data on the performance of small 

manufacturers. 

Also interesting to note is how offshoring takes place in some industries. In the 

semiconductor industry, for example, offshoring of fabrication often includes the warehousing 

and shipment of semiconductor products by regionally located third-party contractors, since the 

clients are often overseas as well. A similar process appears to take place occasionally with auto 
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parts and apparel manufacturing, though in these industries the end customer is most often in the 

United States. This brings up the critical data issue of whether this type of full package 

offshoring is captured using existing data. We believe it is not, which can distort estimates of 

offshoring. 
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VI. Conclusions 
This study sought to shed light on the impact of offshoring on the future of small 

manufacturers in the United States. Looking across the two analyses, two broad themes emerge. 

First, it is clear that offshoring should best be seen as a strategic, business response to increasing 

global competition rather than as an independent phenomenon. While it is difficult to draw 

generalizable conclusions from three industry case studies, the cases combined with research 

from secondary sources illustrate that small firms have used offshoring strategies either 

reactively or proactively to remain globally competitive. Even in industry segments, such as auto 

parts, which have a general preference for domestic manufacturing, U.S. firms have been forced 

to offshore in order to survive. At the empirical level, our results are suggestive that an industry’s 

offshoring has positive benefits in the near term. In addition, offshoring played a strong role in 

the business models of the more successful companies examined.  

On the other hand, manufacturing customers’ decisions to purchase from overseas have a 

clear negative impact on U.S. small manufacturers. For example, large retailers’ decisions to by-

pass domestic apparel manufacturers and purchase from producers in East Asia have had 

negative implications for both large and small apparel manufacturers in the United States. This 

suggests that small manufacturers are principally affected by their inability to compete 

internationally (primarily because of cost concerns), not by offshoring per se.  

While the evidence from our research points to a largely positive, though nuanced, 

picture of the short-term impact of offshoring on U.S. small manufacturers, we have serious 

concerns about long-term implications. Considering the sector as a whole, manufacturing 

competitiveness depends on a number of factors along the value-chain. Innovations which 

generate large, long-term economic payoffs may emerge from anywhere in this “system,” and 
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one of the historic reasons for manufacturing success in the United States has been the existence 

of complete value-chain systems within the country. This study supports the notion that 

outsourcing can have short-term benefits for firms and even industries. However, we have not 

been able to properly assess the potential long-term impact of offshoring-induced weakening of 

the entire system.28  

The case studies were suggestive that U.S. industries have used offshoring to “move up 

the value chain” as a response to globalization. However, what will be left as larger and larger 

portions of value chains are moved overseas, and will that movement diminish the 

competitiveness of what remains? In semiconductors, offshoring began with consumer 

electronics devices assembly and has come to include advanced wafer fabrication and, today, the 

engineering and R&D centers that are developing the next generations of integrated circuits.  

Existing data and estimation techniques are not up to assessing these important long-term 

issues. As we have shown, existing data capture only broad movements of offshoring and even 

then in a crude way that may not accurately reflect industry differences in how offshoring is 

carried out. Better data, perhaps linking long-term, firm-level behavior with more detailed 

industry import-export data could be applied. Further investigation of employment changes in 

different manufacturing industry occupations could illuminate the linkages between the 

offshoring of certain activities and industry performance in the future. Small manufacturers will 

be struggling with offshoring for some time, and given the underlying importance of these issues 

to our national competitiveness, it is crucial to understand these processes better.  

                                                 
28 It is interesting to note that a number of public institutions have emerged over the last decades that, to a certain extent, can 
serve to offset or counteract this erosion. The Manufacturing Extension Partnership system, for example, is designed to help 
small manufacturers make linkages and to find the services they need to compete. This can supplant for the erosion of in-house 
manufacturing expertise and social networks that may be the result of offshoring. It is unclear, though, whether these “artificial” 
institutions can effectively replace their market predecessors. 
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Appendix A:  Data and Estimations Methodology 
 

Small Business Performance – Initially, we had proposed to look at two small business 

performance variables: value-added and employment by small firms. Unfortunately, value-added 

figures from the Economic Census are only available on an establishment basis and not at the 

firm-level. In other words, small establishments of very large parent firms are combined with 

small single-establishment firms in the data set. As this would clearly distort results, we instead 

use employment figures at the firm level exclusively. Specifically, we look at changes in 

employment in each industry among firms with less than 500 and less than 20 employees. As 

small businesses would tend to follow overall industry trends, we also look at overall industry 

performance and among large firms (greater than 500 employees) for controls. Data were 

assembled at all levels of aggregation from the most disaggregated 6-digit NAICS and 4-digit 

SIC through higher-level aggregations of related industries. SIC-based data, however, were 

manually aggregated to the 3-digit and 2-digit level based on available 4-digit data. The original 

data are from the U.S. Census Bureau’s Statistics of U.S. Business, and provided by SBA’s 

Office of Advocacy.  

Offshoring – Unfortunately, data are not collected on international offshoring. However, 

various proxies and estimation methodologies do exist at the industry level, and we use two here. 

The first approach uses a technique described by Feenstra and Hanson (1996) to estimate 

industry purchases of imported manufactured intermediate inputs. This is constructed by 

combining detailed trade data from the International Trade Commission and input-output tables 

from the Bureau of Labor Statistics29 indicating the value of intermediate inputs that each 

                                                 
29 The Bureau of Labor Statistics input-output tables are based on the Bureau of Economic Analysis original 1997 benchmark 
tables. They were used instead of BEA input-output tables because BEA’s annual tables are only available at the most aggregate 
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industry purchases from every other industry. Each industry’s outsourcing (Oi) is estimated as 

the sum of the industry’s input purchases from each other industry (j) multiplied by the import 

penetration in that industry (Ij). (See equations below.) 
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We further separate offshoring into three components: intra-industry offshoring (Oii), 

extra-industry offshoring (Oei) and other-industry offshoring (Ooi). Intra-industry offshoring 

looks only at an industry’s imported intermediate purchases of products it produces (the 

computer and office equipment industry’s purchase of imported computer and office equipment). 

Extra-industry offshoring refers to an industry’s purchase of imported intermediates from other 

industries. An example of extra-industry offshoring is the computer industry’s purchase of 

electrical equipment and plastics. Intra- and extra-industry offshoring sum to total industry 

offshoring for each industry as in Feenstra and Hanson (1996). While both intra- and extra-

industry offshoring focus on the purchases and behavior of an industry (i), other-industry 

offshoring looks at the estimated offshoring of other industries of the products industry i 

produces. Returning to the computer industry example, other-industry offshoring for the 

electrical equipment industry include the computer industry’s offshoring of electrical equipment. 

Extra-industry offshoring and other-industry offshoring are related in that, over all industries 

total manufacturing offshoring equals the sum of intra-industry offshoring and extra-industry 

offshoring, and also the sum of intra-industry offshoring and other-industry offshoring. Because 

                                                                                                                                                             
level (19 manufacturing industries), and the more detailed benchmark tables corresponding to the 2002 Census were not yet 
available. 
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detailed input-output tables were not available for all years, this method is used only for the 

NAICS-based calculations of 1998-2003. 

The second source for industry offshoring also proxies offshoring by looking at 

intermediate manufacturing imports at the industry level, but is constructed through a different 

process. Schott (2004) developed a set of estimates at the four-digit SIC level (1987 revision) 

from 1972 to 2001 where intermediate imports are defined as the sum of product-level imports 

categories that contain variants of the word “part.” The difference between these two approaches 

is that the first uses input-output data to estimate offshoring at the industry level, whereas the 

second uses details of product import descriptions.  

It is important to note that data is only available on national product imports, not imports 

by industry. In other words, data exists on furniture imports, but not whether these are 

outsourced imports by the furniture industry or imports by the retail furniture sector. Thus, both 

of these approaches implicitly assume that each industry’s imports are closely related to the 

import share of products in the overall economy. Furthermore, both approaches take a broad 

interpretation of offshoring to include both related and unrelated purchasing of inputs. While 

some analysts make a distinction between offshoring and the purchase of standard inputs from 

unrelated suppliers, this approach calls both offshoring. 

Dollar levels of offshoring vary widely across industries, reflecting both the scale of 

different industries as well as the intensity of offshoring in each industry. To account for these 

differences, we look at offshoring intensity, or dollar values of offshoring as a share of industry 

shipments, as well as the change in offshoring over time. 

Insourcing - As a proxy for insourcing, we use changes in the stock of foreign direct 

investment at the industry level on a historical-cost basis. This set of data, from the Bureau of 
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Economic Analysis’s International Economic Accounts “Foreign Direct Investment in the United 

States” series, covers all manufacturing industries, but at a somewhat aggregated mix of 2 and 3-

digit SIC and 3 and 4-digit NAICS level. As reported FDI levels can fluctuate widely from year 

to year (reflecting major investments or sales), we take a three year average FDI position around 

the years of interest (e.g., 1996-1998 for FDI in 1997). Again, as scale matters in determining the 

impact of insourcing on performance, we look at changes in FDI intensity or the change in FDI 

stocks between the beginning and end years divided by total industry shipments. 

Some more detailed industries are further reported in a more aggregate fashion. For 

example, industrial chemicals and organics (SIC 281 and 286) are reported as one industry. The 

FDI data for this analysis is distributed at the more detailed level assuming FDI intensity changes 

are evenly distributed across more detailed levels. For those segments where FDI are aggregates 

across multiple 2-3 digit segments, intensity is likewise distributed across those components.  

For example, the detailed computer storage devices industry (SIC 3572) and computer terminals 

(3575) industries are assumed to have the same change in intensity of their more aggregate 

computer and office equipment (SIC 357) industry. 

Industry characteristics – We use an employment by occupation approach to measure 

industry characteristics of industry orientation towards innovation and technology, production, 

and sales. This general approach has been used often in past research to measure the technology-

orientation of industries and regions, and has recently been used to measure issues such as the 

production-orientation of industries. (See Chapple et al. 2004 and Peregrine Analytics 2006.) 

Rather than looking at “output” issues such as patents and other technology measures of 

innovation, an employment approach looks at how concentrated employment in an industry is in 

certain technology, or other functional occupations. An industry with a high concentration of 
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scientists is presumed to be more science-focused than one whose employees are mostly 

machinists.    

The Bureau of Labor Statistics conducts an employer survey and tabulates employment 

data by occupation and by industry in its Occupational Employment Statistics (OES) program.30 

For the SIC years, we use data for 1989 (data is not available for every year, this is closest to the 

start year) and 1997 at the 3-digit SIC level.  This data is distributed at the more detailed 4-digit 

level for the analysis, assuming that industry characteristics are similar in detailed industries as 

their more aggregate segments. OES first reported survey results on a NAICS basis in 2002, and 

this was used for the NAICS dataset. 

For each industry, we look at the share of industry employment in three sets of 

occupations: science and technology, sales and related, and production. These were assembled to 

include broad categories of jobs rather than narrowly defined specific occupations.31 The exact 

occupations included in each set are detailed in Table 9. 

                                                 
30 Recent SBA research instead looked at individual survey responses in the Current Population Survey to construct industry 
employment concentration data (Peregrine 2006). This was done to circumvent the perceived large-firm bias in the OES system. 
Their data set, however, reveals a very tight correlation between the two methods. 
31 For a review and comparison of the narrow versus broad approach, see Kilcoyne 2001. 
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Table 9 

 Description Location, Citation 
Employment 
by Firm Size   

Percent change in 
employment in 
industry segment in 
firms with <500 & <20 
employees 1990-97, 
and 1998-03.  
(employer firms only)  
 
 

U.S. Small Business Administration, Office of Advocacy, 
based on data provided by the U.S. Census Bureau, 
Statistics of U.S. Businesses. 
http://www.sba.gov/advo/research/data.html 

Offshoring Feenstra & Hanson 
approach – industry 
purchases of imported 
intermediate inputs. 
Based on BLS input-
output tables for 
1998-03. (NAICS 
Only) 

Imports & Exports – U.S International Trade Commission– 
dataweb.usitc.gov; U.S. General Imports, General customs 
value; Total Exports, FAS Value 
 
 
BLS Input Output Tables: Department of Labor, Bureau of 
Labor Statistics, http://www.bls.gov/emp/empind3.htm 
  

 Schott Approach – 
Sum of product-level 
imports by industry 
where import 
description contains 
the word “part.”  (SIC 
only) 

Schott, Peter K.  2004.  “Across-Product versus Within-Product 
Specialization in International Trade.” Quarterly Journal of 
Economics 119(2). Available on P. Schott’s website: 
http://www.som.yale.edu/faculty/pks4/sub_international.htm 

Insourcing Insourcing intensity 
over period. Change 
in foreign direct 
investment position 
on a historical-cost 
basis in the United 
States between 
periods divided by 
first period shipments. 

Bureau of Economic Analysis, International Economic 
Accounts, “Foreign Direct Investment in the United States.  
http://www.bea.gov/bea/di/di1fdibal.htm 
 

Other Industry 
Characteristics 

Production Intensity - 
% employment in 
production 
occupations 
Sales Intensity - % 
employment in sales 
occupations 
Science and 
Engineering Intensity 
- % employment in 
creative, science and 
engineering 
occupations 

Bureau of Labor Statistics, Occupational Employment 
Statistics. http://www.bls.gov/oes/home.htm 



 

Offshoring and U.S. Small Manufacturers  79 

Appendix B: Intra-Industry, Extra-Industry and Other-
Industry Offshoring Data 
Variations Across Industries in Intra-Industry, Extra-Industry and Other-Industry 
Offshoring 
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