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Overview
The U.S. economy has undergone a structural transformation in recent decades. Large
firms have shifted from doing many activities in-house to buying goods and services
from a complex web of other companies. These outside suppliers make components
and provide services in areas such as logistics, cleaning, and information technology.
Deregulation, market failures, and corporate policies have led to the rise of supply
chains comprised of small, weak firms that innovate less and pay less. These problems in supply chains threaten U.S. competitiveness by undermining innovation,
and also contribute to the erosion of U.S. workers’ standard of living.
A different kind of outsourcing is possible. Instead of suppliers and contingent
workers engaged in a race to the bottom, supply chains could be comprised of
skilled specialists who collaborate with each other on innovative products and
services. This paper suggests policies to promote supply chain structures that
stimulate equitable growth—that is, policies that both promote innovation and
also ensure that the gains from innovation are broadly shared.
While decisions about how to structure supply chains matter greatly for working
Americans, this topic rarely takes a front seat in discussions of polices to address
inequality. This paper aims to remedy this oversight. In order to stimulate equitable
growth, policymakers must understand how the economic pie is created—not just
how it is divided. Because of the size and importance of supply chains to the U.S. economy, their structure and governance are key determinants of the viability of “good jobs
strategies.” Moreover, the way the economic pie is created affects the way it is divided.
We first describe important characteristics of supply chains in the United States.
While there are important differences based on industry and lead firm strategy, in
general U.S. supply chains are responsible for a significant part of product costs,
consist of interconnected networks of independent firms, are largely domestic,
and are increasingly made up of small firms.
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We then analyze the impact of outsourcing strategies, and find that the current
structure and governance of supply chains have had largely negative consequences
for innovation and job quality. Next, we examine the market failures and other
failures that have led to this state of affairs, and present examples of how more
collaborative governance of supply chains and the eco-systems in which they exist
leads to better outcomes.
We close the paper with a discussion of ways that supply chain public policies and
private business practices can be improved. Key recommendations to improve job
quality and boost innovation include:
• Encourage collaborative relationships between lead firms and suppliers
• Nurture productive eco-systems of firms, universities, communities, and unions
• Promote the formation of supply chains in industries that advance national goals
• Promote good jobs and high-road strategies
• Discourage low-road production strategies
• More fairly share the benefits and risks of contingent work
These kinds of public policies and business practices would help to turn the outsourcing of jobs from a weakness into a strength. They would improve the productivity of firms across supply chains, boost innovation, and raise workers’ wages.
Taken together, supply chain reforms are vital to enhancing U.S. competitiveness
in the global economy, and a key pathway toward equitable growth.
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The role of supply chains in
the U.S. economy
A supply chain links companies—often in multiple industries and multiple locations—to design, produce components, assemble, and distribute a final product
such as a car or a computer.1 For much of the 20th century, a significant part of the
U.S. economy was characterized by supply chains that were vertically integrated.2
An extreme example is Henry Ford’s production model, in which most parts of
the supply chain were located close together and owned by Ford. In the 1920s,
’30s, and ’40s, Ford Motor Company’s River Rouge production complex included
offices for product design, furnaces for making iron and steel, electric power
generation, plants for making tires, stamped parts, engines, transmissions, radiators, tool and die, and assembly. Ford also owned the natural resources needed to
produce automobiles: forests, iron mines and limestone quarries, coal-rich land,
and a rubber plantation.3
In contrast, industries such as furniture-making that continued to use production
processes with low fixed costs never had much vertical integration.4 Beginning
in the 1970s and 1980s, large firms in many industries began to sell off assets
and outsource work. This process of outsourcing has given rise to a complex and
international web of customer-supplier relationships.5 Now the lead firm typically
designs and directs production by multiple tiers of suppliers in many locations but
does not own most of these suppliers.6 (See Box.)

Workers and supply chains: outsourcing, offshoring,
and contingent work
Discussion of corporate organization suffers from ambiguous definitions of
key terms. In this paper, we follow Annette Bernhardt and her co-authors at the
University of California-Berkeley’s Center for Labor Research and Education in
using the term “outsourced” to refer to the case where an organization contracts
with another organization to provide goods and services, such as production
of components or janitorial services.7 By “offshored” we mean that that work is
performed outside the United States. This offshored work may be performed
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by employees of a lead firm, such as employees of General Electric Company in
China, or it may be outsourced to workers at financially independent suppliers.
Supply chains are often dominated by “lead firms” that direct the companies in
the supply chain. Usually these firms are very large, and usually they are customers of other firms in the supply chain, as in the GE example above. Sometimes the
lead firm is barely bigger than its suppliers. And in some cases, as with agricultural
inputs, large supplier firms such as Monsanto Company or Caterpillar Inc. play a
key role in structuring the market faced by their customers (farmers in this case).
Modern supply chains have many layers, or “tiers.” A lead firm’s direct suppliers are
called “first-tier” suppliers; suppliers to those companies are called “second-tier”
suppliers, and so on. Supply chains may contain the following types of workers:
• Regular employees of a lead firm
• Subcontractors, who may work at a customer firm’s site (such as employees of
ManpowerGroup Inc. who assemble parts at a Nissan Motor Co Ltd factory)
or at another site, such as employees of an auto supplier that has its own factory
that sends parts to Nissan
• Individuals classified (correctly or not) as independent contractors who work
for companies in supply chains rather than directly for consumers
Some of the above workers may be “contingent,” meaning they have only a temporary employment contract. This contract may be with a temporary help agency,
such as Manpower, or directly with the firm whose site they work at (“direct-hire
temporaries”). Others may be full-time regular workers, even if they work for a
subcontractor or supplier to a lead firm.

These outsourced supply chains, sometimes called Global Value Chains, or GVCs,
differ from vertical integration in that the lead firm does not own supplier facilities. The lead firm benefits from this arrangement by gaining access to products
made by suppliers with experience making similar products for multiple customers, and by not being responsible for subsidiaries’ fixed costs.
These supply chains also typically differ from economists’ model of perfect
competition, in which transactions between firms are at arm’s length and the only
information crossing firm boundaries pertains to prices. In the upper tiers of value
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chains at least, suppliers usually make specialized products for the lead firm and
exchange information regarding designs, production processes, and future plans.
Suppliers also may have a role in designing the products they provide. The lead
firm often exercises detailed control over the operations of suppliers, specifying
quality-control procedures and inventory practices. Lead firms find companies in
these supply chains advantageous over perfectly competitive markets in that they
are able to quickly obtain components tailored to their needs. The complementary
disadvantage is that firms are often unable to change suppliers easily.
Firms have two main reasons for outsourcing that are partly in conflict with each
other. One is to gain access to specialized knowledge in an area outside the firm’s
core competence. An outside supplier typically has multiple customers. Each customer benefits from this state of affairs, due to reduced fixed costs and increased
access to suppliers’ experience making similar products for other customers. In
contrast, lead firms have reduced incentive to invest in upgrading the supplier’s
capabilities if that supplier may also use those capabilities to serve a competitor.
A firm’s success depends upon a robust networks of suppliers, but no one firm is
responsible for keeping these networks healthy.
Another reason firms outsource is to find input providers that have relatively low
bargaining power, so that most profits remain in the hands of the lead company’s
shareholders and top executives. Lead firms benefit from the existence of many
interchangeable suppliers and workers who are forced to compete against each
other to provide the lowest cost. In this cut-throat environment, however, relationships are expected to be short. Parties therefore do not invest in collaboration,
and relationships remain arm’s length.
Both reasons for outsourcing have become more compelling in recent decades. An
explosion of new materials, technologies, and computing techniques has made it
more attractive for lead firms to collaborate with suppliers that specialize in these
diverse areas. In the 1960s, for example, a car was largely made of one material
(steel) and electronics were confined to the radio. Today, a car contains many
materials (including multiple kinds of steel, plastics, and magnesium), several
computers, and many electronic sensors. Automakers can learn from suppliers that sell to their rivals and also to other industries, leading to a convergence
between Detroit and Silicon Valley.
Deregulation has made interchangeable suppliers even more attractive, as we discuss
below. This second reason for outsourcing has often determined the structure of U.S.
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supply chains in recent decades. Lead firms’ desire to maintain bargaining power has
led to supply chains characterized by a “race to the bottom” instead of a more collaborative structure produced by a quest for specialized knowledge. (See Figure 1.)
FIGURE 1

Characteristics of U.S. manufacturing supply chains
While there are important differences by sector and by lead firm strategy, in general
supply chains are responsible for a significant part of manufacturing costs, are largely
domestic, consist of interconnected networks of independent firms, and are increasingly made up of small firms. Below we describe each of these features in turn.

Supply chains are responsible for the lion’s share of firms’ costs
As of 2012, supply chain inputs accounted for 65 percent of the total value of finished
goods, or “shipments,” in U.S. manufacturing. For the economy as a whole (including
services) the average U.S.-located multinational firm buys intermediate inputs that
comprise about 75 percent of the value of their output. A domestically owned firm
buys intermediate inputs equal to about 50 percent of output value.8 (See Figure 2.)
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FIGURE 2

Total labor costs in manufacturing are less than 13 percent, and the percentage of
costs due to in-house production workers—about which much ink is spilled—is
even lower, at 8 percent.9 Of course, suppliers have labor costs as well, so much of
the total cost of production is due to labor in the supply chain. Yet, there is much
room for efficiency gains in improving the interfaces among firms in the supply
chain. Suppliers and customers, for example, can pool their knowledge of production processes and market demand to reduce manufacturing costs by redesigning
or eliminating process steps. They also can reduce inventory by improved scheduling. These methods often yield far greater savings than does trying to cut costs by
asking workers to do the same tasks, only faster and cheaper.10

Supply chains are largely domestic
In 2008, Apple Inc.’s production of the iPod offered an example of a global value
chain in which the company designed in the United States but did not manufacture domestically. The iPod’s parts came from the United States, Japan (the hard
disk drive was from Toshiba Corp), South Korea (Samsung Electronics Co., Ltd.
manufactured the memory components), and China (small parts came from
anonymous companies). Taiwanese companies with factories in mainland China
oversaw assembly.11 The iPod is no longer produced, but Apple’s iPhone—and
many other electronic devices—are produced in a similar way.
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Though well-known, the iPod’s highly-offshored supply chain is not in fact typical
of most manufacturing. Proximity advantages and historical relationships create a
supplier landscape in which lead firms are more likely to outsource production to
other firms in their own country. Thus, the world is not especially “flat” in the sense
popularized by the author and New York Times columnist Thomas Friedman.12
This is true of the United States, where most supplier-customer relationships still
involve two U.S. firms. In 2010, Universtiy of California-Berkeley economist Clair
Brown and her co-authors found that 48 percent of full-time employees in the
U.S. economy (including manufacturing, service sector, and nonprofit workers)
worked at firms that outsourced work domestically, whereas only 23 percent of
American employees worked at firms that sourced internationally.13 Only about 10
percent of intermediate inputs are imported for a typical U.S. firm.14
FIGURE 3
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In U.S. manufacturing in 2012, imported content was about 21 percent of the
value of output for a typical firm.15 That is, of the $5.6 trillion of goods U.S. manufacturing firms sold in 2012, $4.4 trillion, or 79 percent, was “Made in the U.S.A.”
Figure 3 shows the percentage of domestic sourcing by sector for products that are
manufactured domestically.
Overall, however, only 53 percent of U.S. domestic demand for manufactured
goods is made in the United States. To understand the difference, consider again
the electronics supply chain discussed above. When “computer and electronics
products” are made in the United States, their domestic content is 89 percent as
Figure 3 illustrates. That is, U.S. manufacturing supply chains are not particularly
“hollowed out,” even in electronics. But most computer and electronics products
are not made in the United States. Seventy-two percent of total domestic demand
for such products is met by imports, including imports of products such as
iPhones.16 Globally, the picture is similar. For a typical global value chain, the foreign value-added share was only 34 percent in 2008, up from 28 percent in 1995.17

Supply chains are often interconnected
The iPod case highlights a key result of vertical disintegration: Large corporations
now often share, rather than own, the production networks upon which they rely.
For example, a 2007 study of wind turbine supply chains found that Winergy, a
unit of Siemens AG, supplied gearboxes and LM Wind Power A/S supplied rotor
blades to four of five lead firms.18 (See Figure 4.)
FIGURE 4
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Interconnectedness can lead to vulnerability if it is hard for firms to switch suppliers, as occurred during the 2009 automobile industry crisis sparked by the Great
Recession. Alan Mulally, president and chief executive of Ford Motor Co., found
himself in the unusual position of asking the U.S. Congress to bail out two key
rivals—General Motors Co. and Chrysler19—because of the harm their bankruptcies would have inflicted on the supply chain that Ford shared with them. Ford
benefited from not having to make duplicative investments in suppliers, but suffered a risk of contagion. If Chrysler or General Motors had gone out of business,
critical suppliers for all of Detroit’s Big Three automakers would likely have shut
their doors as well, causing Ford to shut down “within days—if not hours” due to
lack of parts.20
In other cases, supply chains experience a lot of churn, particularly among thirdand fourth-tier firms. In the garment industry, for example, competition is so
intense that small firms frequently go bankrupt or are shut down for violation of
labor laws. Owners of the defunct firms often re-open quickly under a new name
and in a slightly different location. This churn makes it difficult for retailers to
adopt potentially more profitable “quick-response” strategies that reduce suppliers’ lead time but would require collective investment in training and capital.21

Governance of supply chains varies widely by industry and by lead firm
Supply chain structures vary with industry characteristics, such as the complexity of information that traverses organizational boundaries, the importance of
tacit knowledge that is best conveyed through interpersonal interaction, and
the technological capabilities required to supply a certain industry.22 But these
industry characteristics are not exogenously given. In fact, lead-firm strategy often
drives industry structure. As the automotive example below demonstrates, there is
significant variation in supplier-customer relationships within the same industry,23
and lead-firm strategy may have a powerful effect on supplier capability.24
A key determinant of what choice the lead firm makes is the amount of market power it has over its final customers. For most of the 20th century, General
Motors had a great deal of market power in the United States, giving the firm
an incentive to protect the resulting profits from being shared with its suppliers.
Retaining bargaining power requires maintaining a credible threat to exit, meaning
that the lead firm often offers only short-term contracts, and neither supplier nor
purchaser invests much in relationship-specific knowledge or equipment.
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Maintaining power in this way, however, comes at a cost to efficiency.25 The automaker retained power by unbundling tasks—for example by separating design
and production, and dividing components into smaller subcomponents. Dividing
work in this way reduced barriers to entry, which created competitive markets for
individual tasks and allowed lead firms to protect their final-product market rents
from being shared with suppliers. Such strategies were common in U.S. manufacturing in the mid 20th century.
Over time, this separation between tasks may weaken productive eco-systems
and diminish national competitiveness. Particularly damaging is the separation of
innovation and production—when the lead firm no longer knows how to make a
part, it also loses potential opportunities for innovation.26 In contrast, the Japanese
automaker Toyota established longer-term, information-rich relations with suppliers, gaining insight about the root causes of quality problems. Toyota helped to
transform its suppliers in Japan from small workshops into world-class producers
through extensive technical assistance.27
In some cases, lead firms choose suppliers located nearby. Sometimes, co-locational decisions are strategic, intended to increase productivity, prevent intellectual property leakage, or create shared knowledge. In other cases, firms shift work
to low-wage areas. In these cases, outsourcing decisions are often evaluated based
on broad strategic principles rather than in-depth analysis of each choice. For
instance, many U.S. automotive manufacturers shifted production—both their
own and their suppliers’—to southern states such as Alabama and South Carolina
during the 1990s and early 2000s. Managers at these firms describe a two-step
process. First, corporate executives made a strategic decision to shift work south.
Then, middle managers and sourcing professionals evaluated future sourcing decisions in the context of the previous companywide directive.
These outsourcing decisions to relocate everything to one location are based on
the idea that a geographic strategy can create strategic unity, save time, create
consistency of managerial thought across subsequent waves of management, and
maybe lead to cluster-based advantages down the road. Many firms also pursue
this strategy to avoid creating a supply chain that spans too many regions, since
operating in multiple regions spread over great distances can be difficult.
Other lead firms attempt to make sourcing decisions on a case-by-case basis, and
are comfortable with a greater level of complexity. IBM Corp. provides an example of a large, global firm with such complex supply chains that it depends upon
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third-party and even fourth-party logistics firms, or 4PLs, to oversee them.28 4PLs
coordinate sourcing decisions among multiple third-party logistics coordinators.
In effect, IBM has outsourced much of its sourcing decision-making apparatus.
Given its strong desire to focus on core competencies such as data analytics and
cloud computing, the company deems this a worthwhile trade-off. The fact that
its employees and customers live on six continents may contribute to the firm’s
embrace of a supplier network that spans 100 countries.

Lead firms often lack information about the
lower tiers of their supply chains
Some lead firms have a general sense of their immediate suppliers, but not those suppliers’ suppliers.29 Others have a much deeper understanding of their whole supply
chains. Despite extensive academic work on the value of information sharing and
strong supplier-customer relationships, these views are not embraced throughout
U.S. manufacturing.30 Large customers often find it difficult to maintain accurate
information on lower tier suppliers. This is especially true in low-trust relationships,
where customer firms frequently switch suppliers, and direct suppliers may not wish
to reveal the names of their suppliers further down the chain.
Similarly, the amount of information that small firms maintain about downstream
value chains varies. For instance, a chemical treatment firm and a metal stamping firm
interviewed in 2010 reported that their business models depend upon high numbers
of one-off batches. Maintaining detailed knowledge of their customers, who these
firm’s managers rarely meet in person, is viewed as neither critical nor practical.

U.S. manufacturing supply chains are increasingly
made up of small firms
In 1980, small- and mid-sized enterprises, or SMEs, defined as businesses with
direct employment of fewer than 500 people, accounted for 32.5 percent of U.S.
manufacturing employment. By 2012, this figure had grown to over 42 percent.
SMEs have played an outsized role in the recovery of the U.S. manufacturing sector. Since 2010, more than 50 percent of manufacturing employment growth has
taken place at small manufacturing firms.31 (See Figure 5.)
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FIGURE 5
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Innovation and wage
challenges due to the U.S.
supply chain structure
In the first section of this report, we showed that despite differences by industry
and region, U.S. supply chains represent almost two-thirds of manufacturing costs.
They are largely domestic, consist of interconnected networks of independent
firms, are governed in diverse ways, and are increasingly made up of small firms.
In this section, we consider the impact of these features on the performance of
supply chains as measured by innovation and wages.32 Next, we present suggestive
evidence that collaborative supply chains and vibrant eco-systems result in better
outcomes for many lead firms and for the U.S. economy overall. Yet, we also find
that U.S. small firms, on average, struggle both to innovate and to provide highquality jobs—a state of affairs that is not inevitable but rather is a result of market
and policy failures both within and between firms.

Macroeconomic impacts of supply chain structure
While the structure of supply chains has important impacts on innovation and
job quality, it also has important (and little-studied) impacts on macroeconomic
outcomes. To the extent that “the linkage structure in the economy is dominated
by a small number of hubs supplying inputs to many different firms or sectors,” a
hiccup in one hub may have impacts that spread across the globe, as was the case
with the global disruption caused by the Fukushima tsunami.33
The potential for disruption is even greater if firms lack knowledge of which firms
make up their supply chains. This lack of “visibility” is particularly acute in supply chains with many tiers, and has proven quite costly when supply chains are
disrupted. Forty percent of the world’s automotive microcontrollers, for example,
were made in a single plant in Japan—a plant that was severely damaged in the

(AP PHOTO/JAMES CRISP)

The March 2011 earthquake knocked out
many Japanese parts makers, resulting in
factory shutdowns, including this one for
a few days, and model shortages around
the world.
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2011 tsunami. 34 Many automakers (including U.S.-based firms) were surprised to
find that this plant was deep in their supply chains, and global vehicle production
was disrupted for weeks.35
In contrast, other linkage structures could lead to more risk-pooling, which provides increased stability. Case in point: The growing use of outsourced services—
legal, advertising, janitorial, temporary help—may mean that a supplier is less
susceptible to shocks to their various clients: When one client’s business is down,
another client’s business may be up.36

Implications of supply chain structure for innovation
Because innovation is concentrated in manufacturing—indeed, two-thirds of private-sector research and development is performed in manufacturing—this section
looks at supply chains in manufacturing only. Data is not readily available for innovation in other sectors, in part because so much of it takes place in manufacturing.
Economists often divide innovation into three phases.
The first phase is invention, in which the product or process is created for the first
time. Spending on research and development is a key indicator of inventiveness.
Small- and mid-sized firms are only about 15 percent as likely as large firms to conduct R&D. While SMEs employ 42 percent of the U.S. manufacturing workforce,
they conduct only 33 percent of manufacturing R&D.37
Commercialization is the second phase of the innovation process. This involves
taking a new process or prototype product out of the lab and figuring out how to
manufacture and sell it economically in large-scale production. Small firms often
struggle with this step because they lack the financial and marketing advantages
enjoyed by large firms. Compared to large firms, small firms lack retained earnings and have more difficulty gaining access to external finance because they also
lack collateral. Large firms also tend to have formal processes for launching and
marketing new innovations. These processes involve professionals from diverse
backgrounds such as finance, design, and marketing. In small firms, the same individuals responsible for daily production and sales often must grapple with these
commercialization challenges as well.
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The third phase of innovation is adoption of a new product or process after it has
been developed and commercialized by others and shown to be commercially
viable. Small firms struggle in this stage as well. Overall, small firms are only 60
percent as productive in manufacturing as large firms due to difficulty in financing and learning about new technology that would increase productivity.38 In
addition, small firm productivity growth is hampered by failure to adopt proven
managerial techniques. Fewer than half of small auto suppliers, for example,
have adopted quality circles (in which production employees gather regularly to
troubleshoot quality concerns) and only two-thirds of them self report that they
consistently perform preventative maintenance.39 Again, an expertise gap contributes to this productivity gap. Large firms have the money and human resources
programs to hire experienced and well-educated managers, engineers, and consultants. By comparison, a quarter of small automotive firms employ no engineers.40
A skeptic may ask why large lead firms cannot innovate enough to support their
entire production network. But problems such as reducing the vibration of a wind
turbine cannot be solved in advance or from afar. Solving problems such as these
require both hands-on analysis of each part of the production process and holistic
problem-solving: A machine composed of many parts that exert strong forces on
each other cannot simply be divided into one problem for the gearbox manufacturer
to solve, one for the rotor manufacturer to solve, and another for the assembly team
to solve. Limiting innovation only to lead firms also deprives the supply chain of
insights that come from being very close to a particular type of production or use.
Long-term supplier-customer relationships built upon trust and collaboration best
facilitate de-bugging of new products and processes. Lack of such relationships
accounts for many of the problems U.S. industries face in moving new technologies from lab to market.41 When production and innovation are separated by
geographic and firm boundaries, and firms don’t know even the identity of suppliers in other tiers, it is difficult for them to adopt techniques such as value analysis/
value engineering, or VAVE, in which firms in a supply chain jointly analyze the
value of each process step. As a result, VAVE has not been widely adopted in the
United States despite strong evidence of its effectiveness. A 2011 survey of U.S.
auto suppliers found that less than one-third had adopted the technique.42
In short, network problems are everyone’s problems. Some of the most important
problems associated with outsourcing take place at the network level, compromising the health of broader supply networks. Put more optimistically, policy that
helps address these network problems can create economy-wide benefits that are
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captured by more than just one firm. We discuss proposals to do that in the final
section of this report.

Implications of supply chain structure for job quality
Workers are employed in supply chains in a variety of ways. (See Box on Page 8).
Instead of being hired directly by lead firms as regular employees, workers may be
hired by temporary help agencies. This “contingent work” has become increasingly
important to the U.S. economy. The share of contingent work at firms with more
than 1,000 employees grew from 12 percent in 2009 to 18 percent in 2014.43 These
arrangements allow firms to quickly adapt to volatile work volumes by increasing
and reducing labor as needed. Workers bear the brunt of this uncertainty in income,
though some employees appreciate the greater flexibility of temp work.
(AP PHOTO/DINO VOURNAS)

Marissa Perez and her brother Austin hold
up signs for their father’s job during a
rally at the United Auto Workers Hall that
hoped to persuade Toyota not to close
its New United Motor Manufacturing Inc.
automobile assembly plant, Friday, Feb.
12, 2010 in Fremont, Calif.

Alternatively, workers may be hired as regular workers at supplier firms. In other
cases, workers are hired to work at in-house subcontractor firms, often with the status
of regular employees. In still other cases, they are hired as independent contractors.
Sometimes workers who should be counted as employees are misclassified as
independent contractors, thus allowing firms to avoid paying employee benefits.
In order to hire someone as an independent contractor instead of an employee,
the individual must satisfy stringent legal tests, such as having multiple customers
and having autonomy in determining work methods. Yet some companies have
taken advantage of gray areas in these definitions to shift the risk of layoffs when
demand goes down (and sometimes safety risk in dangerous workplaces) to individual workers, while maintaining detailed control over their activities. In a highprofile case settled in 2015, FedEx Corp. was found to have misclassified drivers as
independent contractors.44 The resolution involved creating a $228 million fund
to compensate drivers for the benefits that would have been due to them had they
been correctly classified as employees.
Relatively little research has been done of the impacts on employees of these
trends. Several studies have compared the fortunes of workers at lead firms and
outsourced workers doing similar tasks. The general finding is that the process
of outsourcing typically creates undesirable outcomes for workers in areas such
as wages, benefits, job security, and safety.45 In the United States, economists at
the University of Massachusetts-Amherst and the University of Maryland found
that when janitors and guards are not employed by the owner of the establish-
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ment they work in, their wages and access to health benefits fall significantly.46 A
German study examining the impact of moving cleaning, security, and logistics
outside of a firm found that, after a decade, wages for the outsourced work were 10
percent to 15 percent lower than wages for similar work that was not outsourced.47
Employment outcomes are particularly bad for part-time or temporary workers.
A 2015 Government Accountability Office study found these contingent workers
were at greater risk of workplace injury, and earned 10.5 percent less per hour and
47.9 percent less per year than non-contingent workers.48
Three main reasons explain these negative effects of outsourcing on job quality.
First, outsourcing of work often reduces “rent-sharing,” or suppliers’ access to profits
earned by the lead firm. Organizational structures tend to minimize wage differentials
within firms, due both to norms of fairness and to a desire to promote cooperation
within an organization.49 Thus, janitors that work for a large company earn more than
janitors performing similar work for a small company.50 This form of outsourcing
often increases occupational segregation, meaning that the earnings of workers in
lower-wage occupations are not pulled up by having higher-wage colleagues.
Research finds that most of the recent increase in wage inequality has taken place
between establishments, consistent with a story of increased occupational segregation.51 Workers at large firms not only benefit from higher wages in the short run,
but also gain access to better career paths in the long run. Large firms have diverse
job functions, many levels of management, and formal training or mentoring
programs, which means employees at large firms have more opportunities to gain
both skills and responsibility and to increase their economic value over time.
Second, the recent outsourcing wave has taken place in the context of deregulation
of labor, product, and financial markets. One example of the impact of this political
context is that under U.S. labor law it is difficult to establish unions at new worksites
or with new employers. Thus, a mature firm will find it very difficult to de-certify
an in-house union but it can gain access to a non-unionized workforce by simply
contracting work to an outside firm. (We provide further examples below.)
Third, in part because of the bargaining power-based strategies incentivized by
deregulation, outsourcing has been associated with an increased role for small
businesses, which generally pay less. This “size premium” among firms has been
well documented in academic literature for more than a century, and persists
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across national boundaries and different industries.52 There are several reasons for
this size premium. As discussed above, small firms in the United States experience
lower productivity and innovation, meaning they cannot afford to pay the same
wages that large firms offer. Even if productivity is similar as measured in units of
output per hour, smaller firms are more easily replaced as subcontractors, which
means they have less bargaining power than larger firms.
Finally, owners of small firms are better able to personally supervise workers than
are owners of large firms. Large firms often find it preferable to use an “efficiency
wage” strategy of paying above-market compensation so that workers will work
hard even without being closely supervised, out of satisfaction with the high wage
or fear of losing a good job.53
But the outcomes of outsourcing are not always negative. The types of outsourcing
that have been most studied (moving work from regular workers at lead firms to
employees at temp agencies or at subcontractors) are the types of work most likely
to suffer from the occupational segregation, de-unionization, and size premium
effects discussed above. Other kinds of outsourcing may have less negative effects,
but have been studied less. The effects of occupational segregation, for example,
might work in reverse to increase wages for white-collar workers—say, in information technology jobs or in payroll processing—whose work is outsourced from
low-wage firms.54 In addition, when work is outsourced to a supplier with market
power, workers may be able to bargain for a share of the resulting profits. We
discuss suggestive evidence on this point below, as well as policies that promote
better job quality in supply chains.
The recent rise in outsourcing is in large part a response to a particular environment, one characterized by the deregulation of financial, product, and labor markets. This deregulation, combined with the rise of the view that corporations exist
to maximize shareholder value led to increased interest in maximizing return on
assets by reducing assets, in part by dismantling managerial hierarchies. Financial
deregulation and the rise of incentive compensation for top management gave
these managers enormous incentives to slice and dice corporate structures.55
Relaxed antitrust enforcement allowed lead firms to increase their product market
power,56 while erosion of government-provided worker protections made it
increasingly attractive for lead firms to seek to escape the rent-sharing imperatives
of their internal labor markets by outsourcing to suppliers they attempted to keep
relatively interchangeable.57 Given this context, it is not surprising that firms promoted outsourcing strategies that would maximize their bargaining power rather
than their knowledge.
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Yet we also see some hopeful signs. While decades of outsourcing have dismantled
vertically integrated structures that offered some power to workers, the restructuring that has followed may create new potential sources of power. Much production
now relies on “just-in-time” supply strategies (carrying very little inventory, and
relies on relatively few warehousing and logistics providers).58
The recent decision by the National Labor Relations Board in the Browning-Ferris
case will help reduce “race to the bottom” outsourcing. Browning-Ferris Industries Inc.
employed temps who had voted to join the same Teamsters local union as the company’s regular workers. The NLRB held that Browning-Ferris was a joint employer
(with the temp agency) of the temporary workers, because the company played an
important role in determining the conditions of work. (Browning-Ferris controlled
the speed of conveyor belts, and had the right to discharge any agency worker.) Before
this decision, the company controlled the conditions of work, but wasn’t considered
the temps’ employer. Therefore it had no legal obligation to bargain with them. And if
temps engaged in concerted activity then the company could discharge them simply
by requesting replacements from the staffing agency. As a result of the decision (if it
withstands court challenge), temps can now organize, and both the temp agency and
the contracting employer would have to sit at the bargaining table.59
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Market and network failures
in supply chains
In the previous section, we showed that the central tendency of U.S. supply chains
was to suppress innovation and make jobs worse. Below we address the question
of why this situation persists and explore some cases of innovative supply chains
with good jobs.
Supply chain governance suffers from three forms of market failure:
• Free-rider problems between firms. When a lead firm makes investments in
upgrading its suppliers—by providing technical assistance to suppliers, training supplier workers, or helping them invest in new equipment—some of this
improved capability will often spill over to benefit a supplier’s other customers,
including the lead firm’s rivals. Lead firms thus have less incentive to invest in
their suppliers than would be socially beneficial.60
• Siloes within firms. Internal conflicts between departments within a firm can
lead to a focus on finding suppliers offering low prices rather than those providing high quality and innovation. An easy way for firms to evaluate their purchasing departments, for example, is by evaluating the extent to which they reduce
the price per unit they buy. In this case, a purchasing agent can be rewarded for
choosing a supplier whose costs were $1,000 less than a rival supplier—even if
that supplier’s skimping on quality control causes the shutdown of a line that
costs the operations department $100,000. It may seem unlikely that sophisticated companies would fall prey to such problems, but often the cause and effect
are not so clear cut. Quality and innovation are harder to measure than prices,
and their benefits often accrue to departments other than purchasing.61
• Profit protection. Outsourcing of work often reduces workers’ access to profits
earned by the lead firm. As discussed above, there are pressures to minimize
wage differentials within firms, due to both norms of fairness and to a desire
to promote cooperation within an organization. Firms with a high degree of
market power have lots of profits to protect, which they often do by adopting
policies that make their suppliers interchangeable, even at a cost to efficiency.62

26

Washington Center for Equitable Growth | Supply chains and equitable growth

The result of these market failures has been an emphasis in the United States on
arm’s length rather than collaborative governance of supply chains. The result is
a hollowing out of productive eco-systems as firms divested in-house divisions
and maintained incentives for their purchasing departments that privilege supplier firms that could win competitive bidding wars. These “winners” tended to
be small firms, with low expenditures on overhead costs covering such things as
salaries for managers and engineers and worker training. In extreme cases, such
as garment production or janitorial services, competition has been so fierce that
firms compete in part by violating laws on safety, minimum wages, overtime, and
disposal of toxic waste. In this era of lax regulation, these firms have seldom been
caught. When they have been, they sometimes were able to file for bankruptcy
and re-open under another name.63
While addressing market failures is important, recent research on manufacturing
supply chains suggests that it is not sufficient. Networks may fail as well.64 They
may simply fall apart or they may stagnate due to the absence of new blood.65
Perhaps because these types of network failure do not fit into conventional economic theories of market failure, public policy has been slow to address them.66
Doing so goes beyond simply providing tax breaks for individual firms. Instead,
government can play an important role in enhancing the health and vitality of
relationships within existing networks. Policy can reduce uncertainty, risk, and
incompetence within knowledge networks, enabling them to be more productive.
A century ago, the federal government played this role in agriculture by funding
land grant universities, which led not only to the creation of knowledge but also
created durable networks of researchers and practitioners through which such
knowledge could quickly spread.67

Supply chains and equitable growth | www.equitablegrowth.org

27

Policies for innovative supply
chains with good jobs
Outsourcing has its advantages, principally in making possible a potentially
efficient division of labor in which specialist firms can achieve economies of scale
and diffuse best practices by serving a variety of customers. Yet lead firms’ zealous
embrace of the non-collaborative version of this strategy has resulted in significant
weaknesses in innovation and job quality in the United States.
Just as the rise of outsourcing strategies was not inevitable, neither is the continuation of the problems described above. Creating solutions to these challenges
will help to address some of the root causes of wage inequality and productivity
stagnation in U.S. manufacturing and service industries.
Such policies could improve the performance of small- and medium-sized firms,
which already have significant advantages over their larger brethren in nimbleness
and strong community ties. Supportive financial institutions, non-profit research
organizations, and unions could help them perform better even on the metrics of
innovation and job quality. Germany’s Mittelstand (medium-sized firms) are the
backbone of the German manufacturing sector due to the help they get from community banks, applied research institutes, and unions.68 In the United States, the
unionized construction sector has developed structures that create good jobs and
fast diffusion of new techniques, even though the industry remains characterized
by small firms and work that is often short-term and intermittent. Building trades
unions work with signatory employers to provide apprenticeships, continuing
education programs, and portable benefits.
Policies to address these issues should be rooted in the understanding that outsourcing will almost always have both desirable and undesirable consequences.
When done well, though, less powerful actors such as workers and small firms can
capture at least some of the positive effects. Six key policies could contribute to
more equitable economic growth:
• Encourage collaborative relationships between lead firms and suppliers
• Nurture productive eco-systems of firms, universities, communities, and unions
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• Promote formation of supply chains in industries that advance national goals
• Promote good jobs and high-road strategies
• Discourage low-road production strategies
• More fairly share the benefits and risks of contingent work
Let’s examine each of these policy recommendations in turn.

Encourage collaborative relationships between customers
and suppliers
Government support for economic growth has long focused on the diffusion
of physical technologies, yet the diffusion of operational insights may be just as
valuable. The White House Supply Chain Innovation Initiative summarized the
evidence, showing that lead firms that adopt collaborative supply chain practices
are more likely to increase innovation, to the benefit of a variety of stakeholders.69
The White House report highlighted three such practices:
• Lead firms should offer suppliers assurance that they will receive a fair return
on investments they make in new technologies and in upgrading their capabilities. In order to become partners in innovation, suppliers need to develop better
capabilities in product and process design, and upgrade equipment. Trust is a
necessary precursor to mutually beneficial investment because both parties need
to know the relationship will last long enough to justify the investments.
• Lead firms should promote information-sharing and make changes in their
own operations as a result of supplier suggestions. A key insight from the
Toyota Production System is that firms and workers who are close to production
have access to information not easily available to those at the top of the chain.70
Firms that establish mechanisms to learn from their suppliers (such as value
analysis) can significantly improve cost and quality.

• Lead firms should use a “total cost of ownership”approach when making
purchasing decisions. They should consider impacts of sourcing decisions on
quality and innovation as well as price per unit purchased.71 Interviews suggest
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that many firms, some of them quite large, rely upon back-of-the-envelope calculations to make important sourcing decisions. These firms are likely to ignore
costs of non-collaborative outsourcing, such as poor quality, hidden inventory
costs, and less reliable delivery—costs that often accrue to departments other
than those making sourcing decisions.
The benefits associated with awarding contracts based on these three collaborative
supply chain practices create value and reliability for firms, as compared to the arm’s
length, low-price-per-unit approach to outsourcing. Forming long-term, collaborative relationships with highly competent suppliers may be in a firm’s best overall
interests, yet purchasing departments are not always incentivized to consider
these benefits. Employees looking to improve their department’s performance as
measured by a narrow set of cost variables may have little way of viewing the larger
picture. Supply chain practices need to be designed to help managers overcome
these problems of information siloes and misaligned incentives within firms.
Public officials can promote adoption of these business practices by using the
bully pulpit, and convening companies in supply chains to discuss common problems. Government purchasers could build on their (nascent) efforts to consider
total cost of ownership rather than the lowest bidder on a per-unit basis.

Nurture productive eco-systems of firms, universities,
communities, and unions
One reason for the struggles that small- and medium-sized U.S. firms face is that
they are “home alone” with few institutions to help with innovation, training and
finance. 72 For reasons of both equity and efficiency, these firms should not depend
solely on their customers for strategic support.
Policies that nurture small firms, local universities, their communities, unions,
and community banks could help the firms leverage their advantages over their
larger brethren in nimbleness and strong community ties. As mentioned above,
such supportive infrastructure enables Germany’s Mittelstand to exist as the
backbone of the German manufacturing sector. In the United States, the unionized construction sector has developed structures that create good jobs and fast
diffusion of new techniques, even though the industry remains characterized by
small firms and work that is often intermittent. Building trades unions work with
signatory employers to provide apprenticeships, continuing education programs,
and portable benefits.
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Federal technology assets should be better deployed as well, continuing the work
begun by the Obama White House Supply Chain Innovation Initiative. National
labs can be encouraged to work with small as well as large firms, for example, and
the Manufacturing Extension Partnership can expand its efforts to work with
entire supply chains (rather than firms one by one) to identify sources of inefficiency. A century ago, the federal government played this role in agriculture by
funding land grant universities, which led not only to the creation of knowledge
but also created durable networks of researchers and practitioners through which
such knowledge could quickly spread.73
Government budgets would be more effectively spent on building these eco-systems
rather than used for “tax expenditures” or tax breaks for individual firms. The United
States spends more than $60 billion on such tax breaks every year, with little if any
net impact.74 In fact, the federal government could discourage the use of such incentives at the state and local level by making them taxable at the federal level.

Promote formation of supply chains in industries that
advance national goals
The free-rider problems discussed above are likely to be particularly acute in
developing collaborative supply chains for new products, such as improved solar
panels or wind turbines. These industries face additional market failures leading
to underinvestment in addressing climate change. The Obama Administration’s
“Clean Energy Manufacturing Initiative” helps to move new technologies out of
the laboratory and into production. It would be useful to explicitly address the
incentive and information issues in supply chains for producing and installing
these products. The next administration could convene firms throughout the
supply chain to engage in value analysis to improve product designs, to uncover
hidden pockets of inventory, and to adopt total cost of ownership techniques.

Promote good jobs and high-road strategies
Much research documents the ways that firms can utilize “high-road” policies or
“good jobs” strategies to tap the knowledge of all their workers to create innovative products and processes. High-road firms remain in business while paying
higher wages than their competitors because their highly skilled workers help
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Steve Vince works on a 2017 Chrysler
Pacifica on the assembly line at the
Windsor Assembly Plant, Friday, May 6,
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these firms achieve high rates of innovation, quality, and the ability to respond
quickly to unexpected situations. Shop-floor workers can play an important role
by participating in continuous improvement activities. These activities increase
the return to having skilled and motivated workers, who are most effective if they
are paid above-average wages. The resulting high productivity allows these firms to
pay high wages while still making fair profits.
A robust body of literature shows the feasibility of these good-jobs strategies.75
Most research in this area looks only at practices adopted within firms and does
not consider the impact of supply chain governance. Yet some evidence suggests
that collaborative supply chain governance also can play an important role in providing stability and ongoing demand for problem-solving,
One very narrow industry, automotive stamping, provides an example.
Automotive stampers—firms classified by the U.S. Census in in its North
American Industry Classification System codes, specifically NAICS 332116 and
336370—use stamping presses to produce automotive parts from sheet metal.
Like most industries, this industry is characterized by wide dispersion in productivity. Firms in in the 90th percentile on productivity are more than twice as
productive as the median firm. These high-productivity firms pay almost one-third
more than median-productivity firms to workers in the same occupation, such as
press operators, not including more generous benefits.
These higher wages and higher productivity are associated with continuousimprovement practices inside the plant, such as preventive maintenance on
equipment and quality circles. Key to sustaining these internal practices is collaborative supply chain governance: These types of firms are more likely to say
their key customer is trustworthy, and to participate in the design of the product
they produce.76 Public policies to promote high-road strategies include training for
workers in problem-solving and other skills and technical assistance for managers
to re-organize production to take advantage of the new skills.77

Discourage low-road production strategies
Even in these collaborative scenarios, however, wages are often less than in the old
vertically integrated model. Members of the United Automobile Workers union
employed in stamping plants owned by the Big Three Detroit automakers typically earned more than even the stamping plant workers in the 90th percentile
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plants mentioned in the collaborative supply chain example above. Outsourced
supply chains are not the only cause of this decline in bargaining power. The corrosion of labor union power and the re-organization of workplace relationships
enables the increasing prevalence of outsourcing, and the increase in outsourcing
in turn has further decreased workers’ bargaining power.
Thus, as important as it is to “pave the high road,” it is also important to “block
the low road.” 78 The Department of Labor has begun to take advantage of modern supply chains’ emphasis on “just-in-time” delivery, recognizing that reduced
inventories make regulators’ threat to shut down suppliers for violation of wage
and hour laws a more potent threat.79 New policies could combine such sticks
with some carrots. The federal government could offer technical assistance, for
example, to help small garment manufacturers move away from the existing lowroad model in which ill-trained workers typically do one simple operation to a
garment, and then pass it on to the next worker. Instead, they could adopt a more
agile production recipe, one that involves more broadly trained and higher-paid
workers collaborating in teams—a high-road model sustained by greater productivity and reduced lead times.
Government should implement collaborative supply chain practices within its
own purchasing, building on the Obama Executive Order that makes it harder
for supply chains with recent violations of labor laws to sell to the government.
In 2010, the Government Accountability Office found that almost two-thirds of
the 50 largest wage-and-hour violations and almost 40 percent of the 50 largest
workplace health-and-safety penalties issued between fiscal years 2005 and 2009
went to companies that went on to receive new government contracts.80

More fairly share the benefits and risks of contingent work
Today, lead firms and their suppliers reap the benefit of paying workers only when
needed, while the risks of being left without earnings are borne by workers. Several
proposals could improve the balance here: encouraging work-sharing in downturns
(which would make hiring regular workers less costly), continuing to improve the
portability of benefits across firms, and promoting schedule stability.81
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Conclusion: Retooling supply
chains for equitable growth
Over the past several decades, U.S. firms have outsourced their supply chains in a
way designed to protect their short-term profits, rather than to build knowledge
through collaborative supply chains. The rise of such supply chains, including the
increased use of contingent workers, threatens U.S. economic competitiveness
by undermining innovation, and erodes U.S. workers’ economic security. The
rise over the past few decades of supply chains with small, weak firms leads to an
increased presence of firms that innovate less and pay less.
It is unlikely and undesirable that the United States would return to the often bureaucratic and stifling vertically integrated supply chains of the mid-20th century. We can
do better. This paper outlined government and corporate policies to promote both
more innovation and better job quality in supply chains. In particular, more collaborative supply chains and better-supported local eco-systems could significantly improve
both the rate of innovation and the viability of “good jobs strategies.”
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