U.S. labor adjustments to trade shocks

Marinos Tsigas
Preliminary - Please do not cite
April 15, 2017
Abstract
Gains from international trade depend on the ability of economies to reallocate their factors of production. CGE international trade analyses typically model the reallocation of quite aggregate factors of production: capital and labor for example. Sometimes labor is disaggregated to skilled labor and unskilled labor.  In addition to modeling the reallocation of aggregate factors of production, these factors are often assumed to be perfectly mobile across producing sectors. Focusing on the labor side of this issue, these analyses assume that skilled worker A is modeled as a perfect substitute of and competing with skilled worker Y even though these two workers may have very different work experiences, skills and knowledge, and abilities. Thus these analyses provide long-run effects. This issue is at the center of the tensions between economists and policy makers who are concerned with the imperfect mobility of labor and capital across sectors.
	In this paper we explore the influence of different assumptions about labor substitutability and mobility as they relate to the U.S. labor market adjusting to trade shocks. The trade shocks which we explore range from U.S trade expansions/declines either originating in the rest of the world or as a result of U.S. trade policy. 
	We find that reducing substitutability between labor in different occupations and different sectors leads to a decline in export growth, but a larger welfare gain from global trade liberalization. We also find that occupational specific adjustments are not much larger than sector specific adjustments. It also appears that as we reduce substitutability between occupations and sector employment, labor adjustment shifts from employment adjustments to wage variability to some extent.  Future work should analyze the dynamics of worker movements across occupations and sectors as a result of trade liberalization.
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Gains from international trade depend on the ability of economies to reallocate their factors of production. CGE international trade analyses typically model the reallocation of quite aggregate factors of production: capital and labor for example. Sometimes labor is disaggregated to skilled labor and unskilled labor.  In addition to modeling the reallocation of aggregate factors of production, these factors are often assumed to be perfectly mobile across producing sectors. Focusing on the labor side of this issue, these analyses assume that skilled worker A is modeled as a perfect substitute of and competing with skilled worker Y even though these two workers may have very different work experiences, skills and knowledge, and abilities. Thus these analyses provide long-run effects. This issue is at the center of the tensions between economists and policy makers who are concerned with the imperfect mobility of labor and capital across sectors.
	This issue has been recognized by modelers. Some early efforts are Adelman (1966), Bowles (1970), Manne (1973), and Dixon, Parmenter, Ryland, and Sutton (1977). These authors modeled several types of labor and utilized various degrees of substitution between categories of labor at the sector level, which represents the demand side of this issue.
	Even though worker A may substitute for worker Z in a particular sector but not in any other sector, in the long run worker A could (or could not) assume some or all the characteristics of worker Y and vice versa. This aspect represents the supply side of the issue. 
In this paper we explore the influence of different assumptions about labor substitutability and mobility as they relate to the U.S. labor market adjusting to trade shocks. The trade shocks which we explore range from U.S trade expansions/declines either originating in the rest of the world or as a result of U.S. trade policy. 
	We use a GTAP model which utilizes expanded statistics for U.S. labor markets to analyze trade scenarios under different labor market conditions. Data from the U.S. Bureau of Labor Statistics have been used to disaggregate labor to twenty-two types of labor based on occupational characteristics (Carrico and Tsigas, 2014). Our database has fifty-seven sectors and 6 regions: the United States, rest of NAFTA, EU27, Japan, China, and a rest of the world. 
With the disaggregated occupation data, we are able to follow the approach of Carrico and Tsigas (2014) which allows some occupations to more substitutable with capital than others.  In our base case scenario potential adjustments in U.S. labor markets are based on the following assumptions; workers assigned to the twenty-two occupations can move freely from sector to sector; and workers can also change occupations within two groups of occupations-High capital substitutability (HCS) workers and Low capital substitutability (LCS) workers.  
A standard practice is to specify different labor supply for skilled and unskilled labor.  We extend this approach to apply to different occupations for labor in U.S. economy, while maintaining the specification of skilled and unskilled labor for labor for other countries.  In addition we allow U.S. workers to move between occupations.  Therefore labor supply also depends on the difference between the average U.S. wage for an occupation and the average wage for the group of occupations that it belongs to and the elasticity of transformation of labor switching between occupations with the occupational group.
In the first alternative scenario, we restrict the movement of U.S. workers across occupations by lowering the elasticity of transformation which models these worker movements from -10 to -0.2. In the second alternative scenario, we not only restrict the movement of workers across occupations as we did in the first alternative scenario, but we also restrict the reallocation of labor across sectors by lowering the elasticity of transformation of labor between sector from negative infinity to -1.
The main trade scenario that we examine is a removal of all import duties by all countries in the model. We simulate this scenario under different assumptions about the extent of potential adjustments in U.S. labor markets.
In Table 1 we report the simulated effects for wages and the U.S. economy from the three scenarios. In the base case scenario returns to land, capital, and almost all labor types increase, while returns to natural resources decline. Land rents increase the most- by 5.0 percent. 
	Changes in employment vary by sector in most part depending greatly on the change in sector output from trade liberalization (see Table 2). Employment in the processed rice, paddy rice, wool, and chemical rubber products increase at the greatest rate (20 to 50 percent), while the largest absolute gains in employment came in the chemical rubber products sector (See Table 3).  The greatest decline on a relative basis came in the leather goods and “textile and apparel” sectors (15 to 20 percent), while the largest decline in number of workers were in the machinery and equipment, fabricated metals, and other business service sectors.  Changes in employment for each occupation are almost proportional within a particular sector.
	The change in occupational employment was similar to the impact on sectors in which those occupations were concentrated.  Employment increases at the greatest rate in sciences (1.5 percent), but there are larger absolute gains in construction, management, and education. The expansion of the chemical, rubber, and plastics sector help drive the increase the science occupation.  The largest decline in employment on both an absolute and relative basis comes for architects and engineers (1.3 percent decline). A significant share of these workers is employed in the other machinery and equipment sector which declines in output significantly.  There is also a large absolute decline in production workers.
For each one of the labor groups, occupation specific wages increased by similar rates. The average wage rate for all of the HCS occupations rose by 1.2 to 1.3 percent, while the average wage rate for most of the LCS occupations increased by only 0.10 percent. Wages for architects and engineers fell by 0.1 percent. There is no variation in wages in occupations for a particular sector for the base scenario since employment is assumed to be perfectly mobile between sectors.
U.S. GDP expands by 0.04 percent, exports expand by 7.0 percent, and imports expand by 7.56 percent. The U.S. economy gains from the global removal of imports tariffs. U.S. welfare increases by $51.2 billion. Gains in allocative efficiency amount to $6.7 billion, with about $2.2 billion of those gains originating in imports. Most of the U.S. welfare gains, however, arose from improvements in the U.S. terms of trade ($44.5 billion). 
It is possible that net adjustments of sector specific occupational employment can provides some insight into differences in adjustments between occupations within a given sector. However, there is not much difference between the sector specific occupational churn and the change in sector employment.  Sector specific adjustments are at least 96 percent of occupational-sector specific adjustments in all scenarios for global liberalization. This is because occupational changes within a sector move in the same direction for the most part.
In the two alternative scenarios we reduce U.S. labor markets adjustment in response to a global removal of import tariffs. As a result of lesser adjustment in U.S. labor markets, the cost of labor increases by more than in the base case scenario.
In the first alternative scenario where occupational substitutability is reduced, the average wage of both HCS and LCS workers increases by more than in the baseline scenario. There is a larger increase in wages for all HCS occupations except for product related workers and the impact on LCS occupations is mixed. The reduced substitutability of employment means that wages respond more to trade liberalization with the standard deviation of wages increasing from 0.6 to 2.0. Occupational employment effects are all 0.7 percent or less in magnitude and the largest sector specific effects are smaller than for the base case scenario.
In the second alternative scenario where substitutability of labor within a sector is also reduced, wage changes now can vary across sector.  There is a slightly larger increase in the average wage of both HCS and LCS workers and for wages of all HCS occupations. The wage increases are typically higher for LCS occupations, although the increase in wages for science workers and decline in wages for architecture/engineers are both dampened as sector specific wages now absorb some of the effects of trade liberalization.  The ability of wages to vary across sector increases variability in wages as seen by the standard deviation for wages increasing from 2.0 to 6.3.  Employment churn declines by 40 percent in this scenario, but the same sectors have the largest impact on employment as the other scenarios.
In the two alternative scenarios, returns to land increase by less than in the base scenario, while returns to other natural resources decline by more. As a result of lesser adjustment in U.S. labor markets, U.S. exporters are less able to take advantage of free trade. The volume of U.S. exports expands by 6.84 percent in the first alternative scenario and by 6.22 percent in the second alternative scenario.  Despite the smaller degree of adjustment in labor markets, the U.S. economy gains more from the global removal of imports tariffs in the two alternative scenarios than in the base case scenario. U.S. welfare increases by $54.0 billion in the first alternative scenario with most of the additional welfare gains originating in improved terms of trade.
Conclusion
We find that reducing substitutability between labor in different occupations and different sectors leads to a decline in export growth, but a larger welfare gain from global trade liberalization. We find that occupational specific adjustments are not much larger than sector specific adjustments.  This could mean that net adjustments are not significantly different than gross adjustments or that trade liberalization leads to little adjustments between occupations and sectors. In our simulations, we find larger changes in employment across sectors than occupations, which could imply lower adjustment costs for labor. It also appears that as we reduce substitutability between occupations and sector employment, labor adjustment shifts from employment adjustments to wage variability to some extent.  
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