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1



Introduction



Public opinion polls1



2



show that a majority of Americans believe that increased globalization, in



the form of immigration, trade, and offshoring, is harmful to the wages and employment prospects of native workers. Whereas in the past it was primarily blue-collar workers who held the view that immigration and offshoring were depressing American jobs, and diminishing American wages, white-collar workers are increasingly adopting this aversion to immigration and offshoring. In a 2004 Gallup poll, two-thirds of investors reported that they believed outsourcing was harmful to the US economy3 . However, it is difficult to point to empirical evidence that supports these beliefs. The impact of globalization on wage inequality is much debated within the academic arena, but as yet the current literature has not reached a consensus. While it has been well established that inequality has increased during the last few decades, researchers are divided on the source of this inequality, and in particular, the source of the increased relative demand for highly skilled 1



http://pewresearch.org/pubs/1904/poll-illegal-immigration-border-security-path-to-citizenship–birthrightcitizenship-arizona-law 2 http://www.gallup.com/poll/115240/Americans-Negative-Positive-Foreign-Trade.aspx 3 http://www.gallup.com/poll/11506/Investors-Support-Outsourcing.aspx
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labor. Most of the increase has been attributed to skill biased technical change, as well as institutional factors such as decreased unionization, or the decrease in the real minimum wage laws (see discussions in Acemoglu (2002), Acemoglu (2003)). However, economists have not found much evidence that globalization is a major contributer to inequality. Some studies consider international trade in finished goods as a contributing factor to inequality, but conclude that US trade volume with developing countries is not large enough to significantly impact the labor market (Katz and Murphy (1992), Borjas, Freeman, and Katz (1997)). An alternative explanation is the sharp rise in offshoring of intermediate inputs, both material inputs and service inputs: see Feenstra and Hanson (1996), Feenstra and Hanson (1999), Feenstra and Hanson (2003)4 . One must also consider the supply side effect due to in-migration of low-skilled and middle-skilled immigrants, as explored by Card (2001), Card (2009), Ottaviano, Peri, and Wright (2010)5 . Researchers are also divided with respect to the impact of offshoring and trade on jobs for American workers. Amiti and Wei (2009) argue that offshoring of both materials and services has enhanced productivity in the manufacturing sector, without any significant adverse effect on domestic employment.



In this paper, I investigate the impact of offshoring on income inequality in the United States during the period 1980-2010. In particular, I examine the impact of increased offshoring on relative skill levels, real hourly wage levels, and inequality as measured by relative wages. I include both manufacturing and service industries, and estimate a proxy measure for both the offshoring of material inputs and the offshoring of service inputs. I separate the effects on the lower half of the wage distribution (the “mid-skill premium”: middle wages/low wages) from the effects on the upper half of the distribution (the “high-skill premium”: high wages relative to mid-level wages). The 4 Feenstra and Hanson conduct the most rigorous studies on the effects of offshoring for the wage distribution in the US, and find that that the increase in imported intermediates explains between 11% to 51% of high-skilled labor’s increased share of the total wage bill (the estimate varies based on the definition of offshoring that is used). However, other studies (Slaughter (2001)) find that the impact of offshoring is insignificant (when Slaughter includes time fixed effects). 5 With respect to immigration: Card (2009) finds that immigration accounts for only about 5% of the increase to inequality that occured betwen 1980 and 2000. In general, the literature finds that immigration plays a very small role in explaining inequality. See Lemieux (2008) for a review of the recent literature.
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analysis makes use of both individual worker level and industry level data, and the econometric approach is guided by a Ricardian model of labor supply (following Acemoglu and Autor (2011)). This model has clear implications for the effects of offshoring on each side of the wage distribution.



The empirical analysis shows a small but significant effect of offshoring on upper tail wage inequality. An increase in service offshoring of one standard deviation increases the upper tail wage spread by about 2%, and one standard deviation increase in material offshoring increases this spread by about 3%. Controlling for industry productivity does not change the estimated effect of offshoring on wage levels and spreads. However, I cannot rule out a scenario of employee displacement that results in higher wages and muted wage inequality. The estimated offshoring effect does change when lagged industry occupational shares are included in the regression. This suggests that industry-specific patterns of offshoring today are influenced by the past occupational distributions.



2



Background



In addition to the increase in overall wage inequality, the change in relative wages has not been homogenous over the entirety of the distribution. This heterogeneity is especially pronounced with regards to the last two decades. Figure 1 displays the evolution over time of three points in the wage distribution: the 10th percentile, 50th percentile, and 90th percentile. Again, we can see that the gap between low-skilled workers (represented by the 10th percentile position) and median wage earners increased from the mid 1970s until the mid-1980s, but for later periods this gap is either constant or decreasing. In contrast, the gap between the 90th percentile wage earner and the median wage earner continues to increase throughout the entire time span of the graph. In particular, the 90-50 gap shows a large expansion from the late 1990s to 2010, indicating a sharp increase in the high-skill premium.
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Acemoglu and Autor (2011) point out that workers in the middle of the wage distribution are primarily in occupations with a high level of routine tasks (for example: record keeping, routine customer service jobs, repetitive assembly, or sorting goods in a warehouse). These tasks are highly prone to substitution by technology, whereas many low skill manual jobs are actually non-routine. That is, the nature of such tasks demands human interaction, hence these workers are not as easily replaced by computers. Because technology is high skill complementing, workers at the top of the wage distribution who perform tasks of greater complexity are beneficiaries of technical change. This type of technological change would diminish median wages relative to both the high and low ends of the distribution.



In Figure 2, I rank occupations by task complexity (using an index created by Acemoglu and Autor (2011)), and compare changes in employment across two decades: 1990 to 2000 and 2000 to 2010. The figure shows that during the earlier period, employment growth increased monotonically with complexity. However, this pattern does not continue in the later period. From 2000 to 2010, both the least complex and the most complex occupations saw growth in employment, but the occupations with a moderate complexity score actually lost employment share relative to the rest of the economy. Additionally, one can see in Figure 3 that the wagebill share of workers close to the median rose in the 1990s, but decreased in the post-millenium period. The highly complex occupations gained a higher share of the wage bill during both these decades.



The introduction of offshoring in the production process might affect relative wages through a similar mechanism as a middle-skill replacing technology. Considering that the majority of tasks that are offshored are routine analytic or routine manual in nature, offshoring is a potential substitute for middle skill tasks and a potential complement for high skill tasks. Given that firms have dramatically increased their use of offshoring during the last two decades, this process may play an important role in explaining the increased wage inequality observed since the early 1990s. We can see some preliminary evidence for this hypothesis in Figure 4: ranking occupations
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by ease of offshoring (this measure is also from Acemoglu and Autor (2011)), both decades saw employment shares decreasing for occupations with a high offshorability score, and increasing in those occupations with a low score. Somewhat surprisingly, Figure 5 shows that the wage bill share rose for both the least offshorable and most offshorable occupations. This is consistent with the fact that observed wages in the most offshorable occupations increased (see Figure 6). These figures suggest that within the highly offshorable occupations employment share decreased but the workers who remained employed garnered higher wages. Due to selection, looking only at the wage response is insufficient. As usual when examining changes to the wage distribution the principal empirical difficulty is separating supply and demand factors. In order to compile a more complete picture of the mechanism, I need to consider changes in employment as well as the changes in wages.



3



Existing Literature



In the existing literature, Olney (2011) is the most similar to my paper in that he looks for the effects of immigration and offshoring on wages6 . However, he looks at the outcome for wage levels rather than for relative wages or skill premium. In Olney’s approach (closely related to Grossman and Rossi-Hansberg (2006)) there are two classes of workers sorted into two types of tasks, hence one cannot consider upper and lower tail inequality separately. Offshoring defined as a traded inputs, and the analysis focuses on the effect of decreased costs of offshoring on the wage levels of low and high skilled labor. Olney finds that offshoring of low-complexity tasks surprisingly increases the wages of low-skilled native workers, which supports the prevalence of a productivity effect, but low-skilled immigration slightly decreased wages of low-skilled workers. However, both offshoring of low skill taks and immigration of low-skilled workers have a positive effect on the wages of high-skilled workers (further evidence of productivity effect).



6



Olney’s work is also one of the few other papers that examine the impact of immigration and offshoring jointly. Another is Ottaviano, Peri, and Wright (2010)
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Other relevant empirical works include Feenstra and Hanson (1996), who show that outsourcing is an important channel through which trade affects the demand for labor or different skill types, and Crin` o (2010), who finds that medium and low-skilled occupations see a negative employment response to service offshoring. Amiti and Wei (2009) look at the effects of offshoring on productivity in the manufacturing industries; they estimate that offshoring of services accounted for approximately 10 percent of productivity growth between 1992 and 2000. Offshoring of material inputs has less of an impact (around 5 percent of the productivity growth). Overall, they find that service offshoring has only a small negative effect on overall domestic employment.



4



Theoretical Framework



The fundamental starting point for this paper is the fact that the return to skill has been rising for several decades, in spite of the simultaneous rise in college educated workers7 . As described by Katz and Murphy (1992), this points to demand for skill driven by skill-biased technical change. In this framework technology is factor augmenting, hence technological improvements make skilled labor more productive, increasing both the demand for and the returns to skill. Acemoglu and Autor (2011) refer to this framework as the canonical model. It is based on two skill groups (high and low) in the labor market, and production of two goods: one high skill-intensive, the other lowskill intensive. They illustrate the inability of this skills-based model to distinguish between skills (a worker’s ability) and tasks (a worker’s output). They introduce a richer, task-based model that separates the demand and price for skill from the demand and price for tasks, and also allows for factor-replacing technology. Importantly, they provide a theoretical framework that is consistent with the non-monotone changes observed in the earnings distribution.



In the Acemoglu-Autor framework, workers are one of three types: low-skilled (L), middleskilled (M) and high-skilled (H). L, M, and H can be viewed as three substitutable factors of 7



Traditionally, the return to skill is measured as the wage of a college graduate relative to the wage of a high school graduate
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production. Production of a final good requires inputs of a spectrum of tasks, which vary in complexity i ∈ [0, 1]. Because of differences in comparative advantages, the efficient labor allocation gives a segment of tasks [0, IL ] to the L labor force, a segment in the middle [IL , IH ] to the H labor force, and the highest end of the task spectrum [IH , 1] to the H labor force.



L 0



M IL



H IH



1



Offshoring can be viewed as a labor replacing technology. Suppose that there is some interval [I 0 , I 00 ] ⊂ [IL , IH ] in which offshore workers are more productive than domestic middle skilled workers. In this case, tasks within this interval [I 0 , I 00 ] are sent offshore, and the domestic task allocation changes. Since the middle skilled labor force has been displaced from the offshore interval, some of the middle skilled workers start doing tasks previously carried out by lowskilled workers, while other middle skilled workers take on tasks of higher complexity which were previously done by high-skilled workers. The new situation can be represented by the following picture:



M L 0







IˆL IL 



M - OS 



I0



I 00



H



-



IH IˆH



1
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Implications of the Model



This means that the average skill of workers performing tasks in the interval [IˆL , IL ] will increase when offshoring becomes possible (implication 1). Similarly, the skill level of workers performing tasks in the interval [IH , IˆH ] will decrease (implication 2). Because of price equalization, all workers of the same type receive the same wage. The introduction of offshoring acts as a labor supply shock in the M labor force. Hence,



ωM ωL



the middle



skill wage relative to the low skill wage will decrease as tasks previously done by M workers are offshored (implication 4). Similar,



ωH ωM



the high skill wage relative to the middle skill wage will



increase (implication 5).



This model has clear predictions for the effects of offshoring on both relative skill levels and relative wages. My objective in this paper is to assess the relevance of the above framework for explaining the increased wage inequality during the time period 1990-2010.



5 5.1



Empirical Strategy Measuring Inequality



The empirical analysis uses data from several sources. For individual level wages, I use data from the 1980, 1990 and 2000 Census, and the 2010 American Community Survey (ACS). I restrict the sample to civilian individuals aged 16 to 65 who worked for wages for at least one week in the year prior to the survey. Using annual earnings, weeks worked during the year, and average hours per week, I construct hourly wages for each individual. I use the difference in log wages between the 10 percentile and the median, as well as the log gap between the median and 90th percentile wage, as measures of lower and upper tail inequality, respectively. Table 1 describes the data aggregated at the industry-year level. The mean industry employs a little under 1 million people. It pays an annual income to its 10th percentile, median, and 90th percentile workers of
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$7,000, $27,000, and $63,0008 . Employees of the average industry are 15 percent foreign born, 11 percent black, 37 percent female, 22 percent college educated, and 17 percent are union members. The final dataset used in the empirical analysis has 367 observations: 121 industries in 1990, and 123 in 2000 and 2010.



5.2



Offshoring measurement



The data for offshoring is a combination of international trade data from the Bureau of Economic Analysis (BEA) and industry level production data obtained from BLS input-output tables. The measure of each industry’s offshoring (denoted as osmit for material inputs and ossit for service inputs) follows an index first introduced by Feenstra and Hanson (1996) for goods offshoring, and also used by Amiti and Wei (2009) for offshoring of services. The intermediate goods usage data is taken from the Bureau of Economic Analysis (BEA) input output accounts, based on the 2002 benchmark tables and downloaded from the Bureau of Labor Statistics (BLS) 9 . These tables



10



give the breakdown of all input materials and services, by industry. The offshoring measure is defined as:



OSit =



X j



   importsjt inputsjit ∗ total non-energy inputsit productionj + importsj − exportsjt



For each input good or service j, the first term represents input purchases of that good (service) by the industry i during period t, as a fraction of all non-energy inputs (both material and service) for industry i at time t. The second term represents the share of service j that was imported nationally: total imports of service j, divided by total supply of j (total supply is equal to domestic production plus net imports of service. This second term is calculated at the country level for each year, since imports and exports of each input are not available by industry. This 8



All dollar amounts are given in 1999 dollars. The data is available starting in 1993, . 10 A truncated version of the speadsheets is illustrated in Figure 7 9
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measure can be understood as an approximate measure of the share of all inputs to a particular industry that are imported. It is equivalent to   X inputs ∗ imports 1 jit jt   OSit = Inputsit total domestic supplyjt j



Throughout this paper I will use OSM to refer to manufacturing offshoring, and OSS to refer to servicde offshoring. The services that I included were (1) finance, (2) insurance, (3) telecommunications, (3) business11 . The measure for OSM is a sum over 38 manufacturing industry inputs. Out of the 170 final use commodities in the BEA input-output tables, I am able to construct measures of OSM and OSS for 129 industries present in the Census in 1990, 2000 and 2010. Figure 8 and Figure 9 display the box plots of these measures over the period 1993 to 200012 .



From the figures, one can see that both measures are increasing over time, and increasing in variance. This is particularly true of the OSS measure. The data for trade in services is limited during the 1990s, and it was neccessary to aggregate many service inputs into the five categories described above. This and the fact that service imports were very low in the 1990s produce an OSS measure that is quite small in magnitude and variance during the 1990s. In the 2010 data, the top three industries in material offshoring were metals processing, computer equipment manufacturing, and seafood production and packaging. Other industries with a high OSM measures tended to be manufacturing industries. The top three service offshoring industries included a service industry: insurance, as well as two manufacturing industries: computer equipment and pharmaceuticals.



11



This includes business, professional, scientific and technical services. For example: legal, administrative, medical support services. 12 I matched 1993 OSS and OSM measures with wage data from the 1990 Census, since the BEA data is unavailable for the year 1990.
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Econometric specification



I used a fixed effects model for the baseline analysis. The empirical framework for examining the effect of offshoring on inequality is the following:



Yit = α + β1 ossit + β2 osmit + γXit + δi + τt + eit where Yit is the relevant outcome variable for industry i during year t, osmit is offshoring of material inputs, ossit is service offshoring, Xit includes industry characteristics: controls for female, Black, and immigrant employment, college-educated share of employmnet, and unionization. (Observations are weighted by total industry employment, measured in persons employed.) This measure can be adapted to use at the state level; in order to measure offshoring variables for a state, I calculated the weighted average of all industry level offshoring measurements, using each industry’s share of gross state product for the weights.



The dependent variables that I use include: log hourly wage at the 10th, 50th, and 90th percentiles, and the spreads between the median log wage and the 10th and 90th percentile log wages, respectively.



50 10 spread50−10,i,t = ln ωit − ln ωit 90 50 spread90−50,i,t = ln ωit − ln ωit



These measures represent the mid-skill premium relative to low-skill wages, and the high-skill premium relative to mid-level wages.
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Results



The results for the baseline fixed effects model are displayed in Table 2. Columns 1, 2, and 3 use the log wage at the 10th, 50th, and 90th percentiles as the dependent variable. The outcome variable in Column 4 is the lower tail inequality: the difference between the 10th percentile and 50th percentile log wage. Column 5 uses the upper tail inequality: the difference between the median and the 90th percentile. I also include log industry employment as a dependent variable; these results are in Column 6. All specifications include a full set of year and industry fixed effects. With the exception of Column 6, observations are weighted by industry employment. Both OSS and OSM have a significant and positive effect on wages throughout the wage distribution. Because the magnitude of these effects is substantially larger for the industries’ 90th percentile wage than for the median wage, OSM and OSS also have a significant and positive effect on the upper tail wage spread.



However, it is important to point out that the estimated effects of offshoring on relative wage are fairly small. An estimated OSS coefficient of 1.503 for the upper tail regression means that an increase in the OSS measure of 1 standard deviation is associated with an increase in upper tail wage inequality of approximately 2%. An OSM coefficient of 0.228 implies that a 1 standard deviation increase in material offshoring results in an increased upper tail spread of around 3%13 . In contrast, the effect of OSM on log employment is quite large: a coefficient of -1.207 implies a 12.3 percent decrease in unemployment for every standard deviation increase in the OSM measure. 13 Robustness checks: these results are robust to various alternative specifications. I separate the sample by gender, and also into services and manufacturing. I use weekly log wages to construct the wage levels and spreads, and I remove various industry level controls (not the fixed effects). I use different definitions for the wage spreads (for example: 30th-10th percentile spread, or 90th-70th percentile spread), and do not find any discontinuities. I also use the CPS wage data as an alternative to the Census. In general these regressions have less precision, but do not contradict the results in the baseline equation.
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Mechanism



There are three primary reasons that offshoring might have a positive effect on wages and the upper tail spread. The first standard explanation of many trade models is that offshoring is associated with more productive industries, and workers in such industries are rewarded for their relatively high marginal product with higher wages. If these wage effects are increasing in the wage rank, they would act to exacerbate the upper tail spread as well. In Table 3, I include industry productivity, and find that the coefficients for wage levels and spreads is virtually unchanged. In addition, the productivity effect on the upper tail spread is negative (-0.974***). So there is no evidence that the wage effects in Table 2 are driven by increased productivity.



Second, the wage effects could be driven by the fact that industries that offshore heavily are replacing their low-skilled domestic workers with foreign workers. This explanation is supported by the large negative effect of OSM on employment, shown in Column 6 of Table 214 . In the extreme case, if the total unemployment implied by the increasing offshoring came from the bottom half of the distribution, this could result in higher wages for the new distribution or surviving workers.



I carry out the following bounding exercise in order to assess the extent to which the employment effects could create the illusion of higher wages throughout the wage distribution. First, for each industry in the 1990 sample, I multiply the observed change in OSM between 1990 and 2000 by a factor of 1.2075. This is the predicted percentage decrease in employment that the regression in column (6) of Table 2 intimates. Then, I assume that the full change in employment comes from the lower end of the wage distribution. For example, suppose 1.2075∗ dOSMi,1990−2000 = 0.1, where dOSMi,1990−2000 is the change in the OSM measure between 1990 and 2000. I would then rank all workers in the 1990 sample by their hourly wages, and eliminate the lowest 10 percent 14



This negative effect of offshoring on employment contradicts the findings of Olney (2011)
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of workers. I use a similar method to adjust the 2000 sample, using the change in OSM between 2000 and 2010. The 2010 sample is unchanged for this exercise.



Table 4 shows the results from the bounded dataset. The coefficient for OSS is not much changed for any of the outcomes. This is in line with what you would expect, since the datsets were not truncated on the basis of changes in the OSS. It also supports the weak correlation between OSS and OSM. However, the effects of OSM on the low level and median wage are now significantly negative, and the effect on the high level wage is statistically zero. Both the lower tail spread (column 4) and upper tail spread (column 5) regressions show a postive coefficient for OSM. The coefficient in column 5, for the upper tail spread, has increased from 0.228*** to 0.473***. So, it is possible that the negative employment effects are not only giving the offshoring industries the false appearance of higher wages, but also masking the full impact on upper tail inequality. It is important to emphasize that since I cannot track with individuals are laid off between Censuses, this bounding exercise shows only what the employment effect may be doing, and it cannot provide any definitive empirical support for this mechanism. It shows only that this mechanism cannot be ruled out.



Thirdly, in keeping with the Autor and Acemoglu model, it could be that offshoring produces higher returns to occupations in certain task categories. For example, if offshoring is complementary to the highly complex task, and either a substitute or neutral to routine occupations, increased offshoring would produce an increased wage gap between these two categories. As Autor, Katz, and Kearney (2008) point out, certain characteristics make occupations easier for a firm to offshore. For example, occupations requiring face to face contact (such as childcare providers, bartenders, public transportation attendants) may not require a high level of skill, but are difficult or impossible to offshore. Also difficult to offshore are non-routine tasks: occupations that require the worker to engage in a constantly changing enviroment and respond using human judgement. Non-routine occupations could be either physical (truck drivers, fire fighters) or cognitive (lawyers,



14



Offshoring and wage inequality



Kroeger



teachers) in nature.



As a preliminary step towards investigating this third potential explanation, I use data on task characteristics from the O*NET databse15 . The O*NET dataset contains various measures of task characteristics associated with several hundred different occupations. Following the practice of Autor, Levy, and Murnane (2003), Autor and Dorn (2012) and ?, the measures are organized along two broad dimensions: (i) routine versus non-routine, and (ii) cognitive versus manual. Nonroutine tasks are further described as either analytic or interpersonal. Table 5 gives descriptions and examples for each of the six measures: non-routine cognitive analytic, non-routine cognitive personal, routine cognitive, routine manual, nonroutine manual physical, nonroutine manual personal. Examples of non-routine cognitive analytic occupations are physicians, mathematicians, and economists. Examples of Routine Cognitive occupations include switchboard operators and call center workers. These measures are standardized across all occupations that appear in the 1990 Census, and given the relative score of each the categories. I assigned each occupation in my database a binary score for each of these six occupations, equal to 1 if the occupation’s score was above the mean occupation score in the 1990 sample. For example, in 1990, the (weighted) mean routine cognitive score for all ocupations was equal to -.0771. So, an occupation in any year is classified as Routine Cognitive (RCog=1) if it has a routine cognitive score greater than -.0771. Then, industries are described by the fraction of occupations in each of the six main categories.



I run the baseline fixed effects regression including all original control variables in addition to the 20 year lagged fraction of occupations in the industry that are in each of these six categories16 . Table 6 shows that including these lagged occupation shares does change the estimated effect of the OSM measure17 . When the lagged occupation shares are included, the wage effects of OSM 15



The Occupational Informational Network, or O*NET, is a database produced jointly by the US Deparment of Labor and the Employment and Traning Administration. It is available online at http://www.onetcenter.org/. 16 Using current occupation shares does not change the offshoring coefficients from those seen in the baseline regression; current offshoring measures appear uncorrelated with current industry composition 17 The OSS measure is unchanged, but this is most likely due to limitations in the data. The measures for OSS
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at the median and 90th percentile are not significantly different from zero. The OSM effect on the lower tail spread actually becomes negative, and the effect on the upper tail spread goes from being positive and significant to statistically equivalent to zero.



These results support the idea that not only is offshoring related to task characteristics of occupations within an industry, but also that the relationship between offshoring and wages is based on lagged occupational distribution. I run an auxiliary regression to illustrate this relationship; the results are given in Table 7. Although more analysis is required to isolate the effects of offshoring, there is some evidence in support of the Autor and Acemoglu model of offshoring as a complex-task complement and routine-task substitute. It remains a challenge to separate out the effects of offshoring on wages and relative wages from the counfounding negative effects on employment.



7



Conclusion



In this paper, I examine the impact of offshoring on labor through the framework of the Autor and Acemoglu model. In particular, I look for evidence to support the main implications of the model for relative wages: the effects of offshoring on the middle class relative to high-skilled and low-skilled workers. I use industry level measures of offshoring and aggregate individual wage data to construct industry measures of upper and lower tail inequality. I find that offshoring significantly increases wage levels at each point in the earnings distribution. However, there is some evidence that this is due to selection, since the increased wages are accompanied by a large decrease in employment. In other words, elevated wages in highly offshored industries may be due to the fact that domestic positions for lower skilled workers are being eliminated. Using O*NET data on occupation task characteristics, I also find that the fraction of an industry’s workers who are classified as being in “highly routine” occupations is a significant predictor of changes to the by industry are much more informative for the years post 2000. It is possible that offshoring measures in the period 2010-2030 would show a significant relationship with occupational distributions from the period 1990 to 2010.
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wage spread.
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Figure 1: Evolution of Hourly Wages
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Figure 2: Changes in Employment Shares by Complexity
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Figure 3: Changes in Wagebill Share by Complexity
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Figure 4: Changes in Employment Shares by Offshorability
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Figure 5: Changes in Wagebill Share by Offshorability
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Figure 6: Changes in Median Log Wage by Offshorability
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Figure 7: Truncated Input-output Table
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Figure 8: Offshoring of Material Inputs
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Figure 9: Offshoring of Service Inputs
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Table 1: Summary statistics



Variable Industry Size Industry Employment (millions) Industry Log Employment Income (2000 dollars) 10th Percentile Annual Median Annual 90th Percentile Annual 10th Percentile (Hourly) LWage Median Hourly LWage 90th Percentile LWage Lower Tail Spread Upper Tail Spread Other Industry Characteristics Foreign Born Black Female College Degree Union Offshoring Measures Material Offshoring Service Offshoring



Mean



Std. Dev.



Min.



Max.



N



0.987 12.868



1.987 1.322



0.0097 9.178



16.9 16.645



367 367



7,469.88 27,615.18 63,085.57 1.789 2.605 3.380 0.8157 0.7749



4,707.80 10,118.53 22,375.95 0.303 0.290 0.283 0.1250 0.1719



776.56 6,986.45 21,496.77 1.055 1.896 2.741 0.4853 0.2877



31,000 58,241.70 226,754.4 2.680 3.288 4.582 1.2646 1.5307



367 367 367 367 367 367 367 367



0.1350 0.1046 0.3697 0.2213 0.1218



0.0848 0.0507 0.2007 0.1529 0.1159



0.0000 0.0000 0.0584 0.00 0.00



0.5212 0.2870 0.9490 0.7269 0.6712



367 367 367 367 367



0.1706 0.0206



0.1017 0.0076



0.0014 0.0082



0.6235 0.0607



367 367
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Table 2: Industry Wages and Inequality: baseline model



VARIABLES Service Offshoring Material Offshoring Black Female Share Foreign Born Share union members Share with BA



Observations Adjusted R2



(1) Low



(2) Med



(3) High



(4) Lower tail



(5) Upper tail



(6) Log Emp



1.979**



2.035***



3.538***



0.0557



1.503**



4.201



(0.788)



(0.682)



(0.969)



(0.621)



(0.672)



(7.200)



0.334***



0.283***



0.511***



-0.0505



0.228**



-1.207**



(0.111)



(0.0959)



(0.136)



(0.0873)



(0.0945)



(0.592)



-0.214



-0.00748



-0.0805



0.206



-0.0730



1.553



(0.230)



(0.199)



(0.283)



(0.181)



(0.196)



(1.156)



-0.0575



-0.444***



-0.703***



-0.386***



-0.259**



-0.130



(0.125)



(0.108)



(0.154)



(0.0986)



(0.107)



(0.681)



-0.118



0.00471



0.0540



0.123



0.0492



-1.480*



(0.166)



(0.144)



(0.204)



(0.131)



(0.142)



(0.794)



0.281**



0.383***



0.00976



0.102



-0.373***



1.667**



(0.117)



(0.101)



(0.143)



(0.0919)



(0.0995)



(0.676)



0.412***



0.504***



0.568***



0.0923



0.0636



0.724



(0.0967)



(0.0836)



(0.119)



(0.0761)



(0.0824)



(0.511)



367 0.972



367 0.980



367 0.958



367 0.837



367 0.917



367 0.901



Standard errors in parentheses *** p 
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