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Abstract

This paper uses a city-level computable general equilibrium (CGE) model to examine the impacts
of offshoring for three different periods in the US economy for cities that did not lose jobs to firms
relocating overseas. We examine offshoring of final retail and merchandising goods in the 1950-
1980 period, manufactured goods (intermediate goods) in the 1970-2000 period, and current ser-
vice sector and high-skilled jobs. The impacts of offshoring vary considerably over these time pe-
riods. Most notably, when offshoring occurs in high-skilled industries such as computer software
and bioengineering, the contributions to economic growth will be smaller compared to the retail
and manufacturing experiences over the last 60 years. The results also show wage and per house-
hold income effects.
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1. Introduction

The impact of offshoring on the US economy does not appear to be large, but a closer look at the city level re-
veals important impacts. We use a city-level computable general equilibrium (CGE) model to analyze three pe-
riods of offshoring over the last 60 years in the US and their effects on city-level characteristics such as em-
ployment, distribution of wages and household income, labor absorption and local tax revenue. The first off-
shoring period occurred in the final retail and merchandising industry during 1950-1980. (Offshoring also oc-
curred in other sectors in this period as [1] asserted that information technology (IT) offshoring began in 1949
with ADP and payroll processing; however, [1] stated that IT offshoring on a large scale is from a 1990 decision
by Eastman-Kodak to outsource most of their IT functions.) The second period of offshoring involved a wide
range of manufacturing goods used as intermediate inputs which began in 1970-2000. The third and current pe-
riod of offshoring is occurring in services, such as legal and medical services, and in high-wage industries, such
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as computer software and bioengineering. A fourth offshoring period, the offshoring of individual tasks proposed
by [2], is not considered.

This paper adds valuable insights to the current offshoring literature as it estimates the benefits of the first
three periods of offshoring for US cities that did not experience any direct job loss from firms moving overseas.
Other studies have analyzed the impacts of offshoring from a either firm or aggregate level (see [3] for review),
but these perspectives may not be relevant for all cities as the production of final retail goods occurred mostly in
the eastern part of the US, so when these production processes moved to Japan and the NIES countries (Taiwan,
Singapore, South Korea and Hong Kong) many US cities simply benefited from lower final retail prices without
suffering job loss of these firms moving overseas. Also, the locations of manufacturing firms in the 1970s were
primarily located in the eastern and Midwestern parts of the US allowing the rest of the US to benefit from low-
er-priced intermediate manufactured goods. Currently, sectors such as legal and medical are starting to use
overseas services to lower prices of the final services produced in the US. These legal and medical sectors are
primarily located in large urban centers [4] who can then offer these services at lower prices to medium and
small urban areas in the US. Bioengineering is a new US sector that is primarily produced domestically. We will
also explore the potential impacts of this sector eventually offshoring some of its production.

The CGE model is based on utility and profit maximization principles, and represents multiple commercial
sectors, household groups (distinguished by income), a variety of labor supply decisions and several types of
taxes paid to the local government. An important advantage of a CGE model is that lower import prices will im-
pact household demand and the intermediate input mix used by many sectors. Both of these channels have im-
portant effects on understanding the economic impacts of offshoring.

Our results show that the offshoring of manufactured goods had the largest effect due to the relative impor-
tance of manufactured goods used as intermediate inputs by many sectors in the economy. Offshoring of retail
goods had the second largest impact due to its relative importance in the household expenditure patterns. High
services had the third largest impact while the potential impact of offshoring bioengineering has the smallest
impact. Our results also show important wage and household income effects.

2. Offshoring History and Literature

With regards to the three periods of offshoring, reference [5] argues that the first period of offshoring final retail
and merchandising goods started in the early 1960s with the initial destination being Columbia and South
America, but due to economic and political instability, trade unions and exchange uncertainty, production moved
to East Asia and was soon a global occurrence [6]. The world export share of merchandise and manufacturing
has doubled and quadrupled respectively since 1950 with many developing economies increasing their export
share [7]. The second period of offshoring focused on manufacturing goods that were primarily used as interme-
diate inputs. From 1987 to 1997, the import share of inputs in US manufacturing increased from 10.5% to 16.2%
and from 26% to 38% for high-wage manufacturing such as computers and electronics [8]. The third and current
period of offshoring involves services and high-skilled jobs. While the advances in technology are a key com-
ponent to service offshoring, reference [9] states that the business community had to change its perspective on
services from a local production activity to a “replicable commodity”. They state that this began in earnest in the
late 1980s and early 1990s.

With regards to the effects of offshoring on regional characteristics, [10] constructs a two sector general equi-
librium model and finds limited aggregate employment effects of offshoring. Reference [11] develops a theoret-
ical two-sector specific sector model and finds that when the offshored factor is also produced domestically the
net effect on workers is ambiguous, but capital gains unambiguously and the overall economy expands. Refer-
ence [12] found that in countries with flexible labor markets, such as the United States, an increase in manufac-
turing offshoring resulted in an increase in wage inequality. Reference [13] disaggregated labor into three cate-
gories and found that an increase in manufacturing offshoring shifted away from the unskilled and into medium
and high skilled workers. Reference [9] also found that service offshoring increases demand for high-skilled la-
bor while reducing medium- and low-skilled labor.

Another aspect of the work on offshoring is the way in which offshoring shocks are transmitted through an
economy. References [14] and [15] have looked at two-sector models to understand the role of vertical frag-
mentation in a variety of sectors. Reference [16] examines two transmission mechanisms that can explain how
an offshoring shock can impact an economy. First, input-output linkages are identified for many two-digit Aus-
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trian manufacturing industries, so that when a sector-specific offshoring shock occurs, the effects can be traced
throughout the entire economy. A second transmission mechanism focuses on the labor supply effect where dis-
placed labor attempts to find employment in other sectors in the economy. They claim that when these transmis-
sion mechanisms are taken into account, more accurate impacts of offshoring can be obtained. Our CGE model
is comprehensive enough to evaluate these transmission mechanisms.

3. The Computable General Equilibrium (CGE) Model

This section provides an overview and intuitive description of the CGE model. For a full detailed presentation of
the model and data collected see [17] or [18]. We use a city-level CGE model, based on 1996 data from Fort
Collins, Colorado. Fort Collins is a medium-sized city that compares to the description of standard medium-
sized cities in [4] as a regional service center with a population between 100,000 and 500,000, and a primary
export base of traditional manufacturing and/or high-wage services (regional finance, education, etc.). CGE
models offer a perspective on an economy that is difficult to duplicate using an econometric model or a general
equilibrium (GE) technique. CGE models can account for the relative importance of intermediate inputs, factor
demand (labor, capital and land), tax payments and imports as they contribute to domestic supply. These com-
ponents reflect most of the important ways in which an offshoring shock is transmitted through an economy as
argued by [14]. An econometric model would have to be based on an enormous amount of data to capture these
aspects of an economy in one model, which is not typically seen. A GE model becomes mathematically intracta-
ble with such a detailed description of the economy used in CGE analysis. A CGE model can bridge the gap
between standard GE models and econometric approaches by combining modeling assumptions of GE models
and the size of elasticities estimated in the econometric literature.

A CGE model captures the interaction between households, the private sector, the local government and the
city economy. See Figure 1 for the structure of the system. Firms or sectors maximize profits and households
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Figure 1. Structure of the system.
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maximize utility as both groups make economic decisions. Sectors purchase three types of labor, physical capital
and land. Sectors also purchase an array of intermediate inputs and pay sales, use and property taxes. These sec-
tors also import and export goods. Households purchase goods and services from the sectors and also pay an ar-
ray of taxes as well. The city government is constrained to have a balanced budget restricting the amount of
government expenditures by the amount of tax revenue collected.

The data collected for firms, households and government are organized in a social accounting matrix (SAM). A
SAM is constructed so it links all the data in a way that reflects how the different components of economy interacts
(see [19] for a detailed discussion). The CGE model is “calibrated” when the equations in the model can exactly
reproduce the data in the SAM. After calibration, the CGE model can be used to perform simulations by changing
exogenous variables such as import prices to see how the level and distribution of economic activity is impacted.

4. Simulation Setup and Results

This section describes how the simulations are setup that are used to model the economic impact of the offshoring
of final retail and merchandising goods in the 1950-1980 period, manufactured goods in the 1970-2000 period and
high skilled jobs that is occurring presently. The next section presents the results of the analysis.

4.1. Simulation Setup

The offshoring effect is examined separately for retail, manufacturing, high services and bioengineering. This
effect is modeled by lowering the import price by 5% for each of the four sectors separately. Lower import pric-
es across these four sectors are transmitted through the economy differently which accounts for varying eco-
nomic outcomes across simulations. For example, lower retail import prices causes the price of retail goods to
fall and since retail purchases are the largest component in the consumption function (Table 1), the city CPI falls
which leads to positive real income effects for consumers. Retail goods play a relatively small role in the supply
of intermediate inputs (Table 1) so this transmission mechanism is small. We maintain that most cities, large and
small would have the same basic characteristics with respect to retail, so the effects in this paper should be gen-
eral for most cities or regions.

However, as Table 1 indicates, manufactured goods account for approximately 34% of all intermediate inputs
used in the city economy, so lower import prices will positively affect all the sectors that rely on intermediate

Table 1. Characteristics and intermediate inputs.

Characteristics of Sectors and Households

Retail Manufacturing High Services Bioengineering
Employment 4208 6007 8459 3784
(Percent of Total) (6.6%) (9.3%) (13.2%) (5.9%)
Average Wages $10,178 $24,888 $24,838 $60,500
Personal Consumption Expenditures (mil of $) 319.4 34.9 227.8 1.7
(Percent of Total) (18.4%) (2.0%) (13.1%) (0.1%)
Intermediate Demand (mil of $) 20.9 1008.1 199.0 230.5
(Percent of Total) (0.7%) (34.4%) (6.8%) (7.9%)
Imports/Total Supply 61.8% 43.2% 27.3% 31.6%
Relative Supply of Intermediate Inputs by the Four Sectors
Sectors
Retail High Services  Manufacturing  Bio-Engineering  Construction ~ Restaurants  Low Services
Retail 0.11% 0.06% 0.05% 0.02% 3.69% 0.18% 0.28%
Manufacturing 0.75% 4.89% 21.03% 17.31% 22.49% 3.11% 6.87%
High Services 0.71% 9.44% 1.18% 1.53% 5.98% 2.45% 3.84%
Bioengineering 0.00% 0.56% 0.10% 11.38% 0.00% 0.00% 0.05%
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manufactured inputs. Table 1 indicates that consumers purchase a relatively small amount of manufactured
goods so the impact through the use of intermediate inputs will be the way the economy is affected by lower
import prices for manufactured goods. The importance of manufacturing goods used as intermediate inputs may
vary across cities so the size of this result could vary.

The high services sector makes up approximately 13% of the household consumption budget so it is similar to
retail but does account for 6.8% of intermediate inputs used. Therefore, sectors that use high services as an in-
termediate input will benefit from lower prices. Lower import prices for high services will impact the economy
through household consumption and the use as an intermediate input.

The bioengineering sector is not directly consumed by households but its use as an intermediate input is ap-
proximately 8%. When we collected the data for our model, the bioengineering was called computer manufac-
turing. This sector has similar characteristics to bioengineering and medical equipment since it is not consumed
directly by consumers, its use as an input is focused just on its own sector and its wage income is relatively high.
We feel that these characteristics are similar enough for simulations to represent rough estimates of the future
impacts of offshoring bioengineering.

4.2. Results

Table 2 and Table 3 present the results of a five percent decline in import prices separately for each of the four
sectors. The largest economic impact in terms of employment, city tax revenue and real household income oc-
curs in the manufacturing case or the second period of offshoring. Given that manufacturing plays a small part in
household consumption, the only channel of importance is the intermediate input component as manufacturing
supplies 34.4% of all intermediate inputs in the economy. Besides the expansion of the manufacturing sector,
other sectors such as construction, bioengineering, low services and high services that rely on manufactured
goods as inputs grow. Reference [20] demonstrates econometrically that when costs of supplying intermediate

Table 2. The offshoring effect.

Retail Manufacturing High Services Bioengineering

Amount Change Amount Change Amount Change Amount Change

Employment 679 1.1% 853 1.33% 454 0.71% 119 0.18%

Tax Revenue (mil of $) $1.20 1.4% $2.96 3.4% $0.78 0.9% $0.39 0.4%
CPI -0.69% -0.04% -0.30% 0.01%

Real Wages

L1 0.42% 0.55% 0.15% 0.01%

L3 0.28% 0.34% 0.18% 0.04%

L3 0.37% 0.41% 0.24% 0.15%

Total Real Household Income (millions of $)
Change $21.38 1.3% $24.87 1.5% $12.20 0.7% $3.96 0.2%
Per Household Real Income (in $)

Household Category Change Percent Change Percent Change Percent Change Percent
HH1 $14.32 0.27% $55.80 1.04% $29.69 0.55% $6.19 0.12%

HH2 $97.50 0.48% $113.24 0.56% $53.58 0.27% $8.08 0.04%

HH3 $119.86 0.40% $221.79 0.74% $99.70 0.33% $32.15 0.11%

HH4 $305.65 0.72% $253.84 0.60% $146.91 0.35% $33.22 0.08%

HH5 $282.47 0.69% $305.50 0.75% $144.18 0.36% $36.59 0.09%

HH6 $531.21 0.74% $830.34 1.15% $306.62 0.43% $173.70 0.24%
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Table 3. The employment effect for selected sectors.

Relative Supply of Intermediate Inputs by the Four Sectors

Sectors
Retail High Services  Manufacturing  Bioengineering
Construction 100 232 69 18
Manufacturing 18 163 13 0
Bioengineering 9 50 6 38
Retail 124 37 32 7
FIRE 45 27 30 4
Lodging 2 -1 2 0
Restaurants 50 37 33 6
Low Services 112 134 79 12
High Services 70 58 95 9
Total 314 501 177 103

inputs abroad falls, the percentage of US inputs used for domestic production falls; however, given the limitation
of data, is unable to capture how the lower input prices affect the service and retail sectors, and how the lower
prices could impact the general price level and potential real income effects.

The retail simulation leads to the second largest economic gain in household income due to its importance in
the consumption budget. The 5% decrease in retail import prices leads to a fall in the city CPI of 0.69%, which
causes positive real income effects and total real household income grows by 1.3%. Given that most cities and
regions did not manufacture retail goods, the economic gains for most of the country were considerable due the
first period of offshoring final retail goods during the 1950-1980 period.

The high services sector causes the third largest increase in household income. This sector is the second most
important in element in consumption and does supply 6.8% of intermediate inputs supplied in the local economy.
A factor that offsets the impact of this simulation is that the amount of imports were relatively small for this
sector so the 5% fall in import prices operated off a smaller base. The bioengineering sector plays a small role in
intermediate supply and in local consumption so it has a negligible price effect and relatively no impact on the
economy.

Table 2 also presents results for the impact on the distribution of real wages and per household real income. It
is these results that highlight the value of a CGE model. The retail and manufacturing cases caused higher wage
growth rates for low-wages workers (L1) compared to medium- and high-wage workers (L2 and L3), though the
magnitude of these results are small. While, both cases start to reduce wage inequality, they do for different rea-
sons.

It is the case that the construction and low services sectors use a relatively large amount of manufacturing in-
termediate inputs and expand more than other sectors in the economy. This is seen in Table 3 which presents the
employment effects for selected sectors. Since construction and low services employ a relatively large number
of low wage workers, the total expansion in employment favors L1 and thus sees a larger increase in real wages
for L1. For the retail case, it is the retail, construction and low services sectors that see the largest employment
gains and since these sectors employ relatively more L1 workers, real wages rise more for this group.

These results differ from [12] and [13] who found evidence for wage inequality in these cases. The ability of
the CGE model to isolate these shocks reveals that their aggregate results may not apply to all cities and, in fact,
cities that did not experience any direct job loss from offshoring may experience the exact opposite impact on
wage inequality. With regards to the high services and bioengineering offshoring, our results are consistent with
[12] who find that service offshoring increases wage inequality.

Reference [21] demonstrates econometrically that offshoring increases the relative wage of nonproduction
workers at the expense of production workers but is unable to draw conclusions of the impact on the distribution
of household income and the ability of a city to collect taxes and supply city services. Our CGE model is com-
prehensive enough to evaluate these transmission mechanisms.
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A broader measure of welfare is household income which includes capital and land income along with labor
income. The bottom panel of Table 2 presents the results for the distribution of per household real income. The
manufacturing case reveals interesting results. Consistent with the real wage effects, HH1 sees a relatively large
percentage increase in per household income since many L1 workers reside in HH1. However, HH6 (income
greater than $70,000) sees the largest increase in per household income (absolute and percentage terms). Since
HH6 owns the largest percentage of capital and land in the economy, the expansion of the economy leads to
gains in capital and land income which is funneled to HH6. The retail case reveals that HH1 sees the smallest
gain in per household income even though L1 had the largest increase in real wages. This is due to the fact that
the majority of capital and land income is earned by households HH4-HH6. These amounts are large enough to
offset the impacts the real wage effects. For the high services and bioengineering cases, there is no meaningful
change in the distribution of real household income.

In summary, our results indicate that examining real per household income provides a more complete picture
of the effects of offshoring than just examining real wages. Real wage effects do not always coincide with real
household income effects as our analysis indicates. Whereas [12] and [13] focused on the impact on real wages,
our analysis permits an examination of a broader measure of household welfare.

5. Conclusions

This paper investigated the impacts of offshoring final goods in retail in the 1960-1980 period and intermediate
manufacturing inputs that occurred primarily in the 1970-2000 period. The more current phenomenon of off-
shoring high services such as medical and legal services and high-wage industries such as bioengineering and
other high-end research was also examined. A data-intensive CGE model was used which is flexible enough to
examine all of these scenarios.

We can get a sense of the differences in the pure effects of offshoring shocks over the last 50 years for regions
that did not lose jobs directly. The first two periods of offshoring in final retail/merchandise and intermediate
manufacturing goods led to the largest amount of growth. The lower import prices for retail goods were trans-
mitted through the consumption channel while offshoring in manufacturing goods was transmitted through the
input-output linkage. The retail and manufacturing cases reduce wage inequality whereas high services and bio-
engineering increase wage inequality, though examining real per household income provides a more complete
picture of the effects of offshoring.

The more recent evolution of offshoring high services will lead to a smaller stimulus to economic activity
which might contribute to slower economic growth in the future. Finally, as the US economy transitions to more
high paying jobs such as bioengineering, any offshoring that will occur will have small and possibly impercepti-
ble effects on economic activity.
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