Exercise Two: Shift-Share Analysis

Due: April 13

Check out the additional problem example attached to the end.

There are two parts to this exercise. One is to simply calculate the location quotients between the two broad employment categories of manufacturing and services for a single region of the country (New England, Midwest, Great Lakes, Southwest, Southeast, Atlantic region etc) and the nation as a whole. The purpose of this part of the exercise is to gain a very basic understanding of uneven geographic distributions and of the use of the location quotient to measure such unevenness. If you are from another country (you know who you are), you may choose a region of your country (or your country) and compare it to the whole nation (or to Europe, the EU, NATO countries or some other larger geographic region). For this first part of the exercise, research and write up two or more paragraphs of interpretation of your results. Use the following formula (sample region) for the location quotient and any of the data sources that follow. Note: The second employment sector would be for services.

LQ = Employment in manufacturing in New England                                  Employment in manufacturing in  U.S._                                                          

                      Total employment in New England                    (divided by)                Total employment in U.S
                                Ratio 1                                                                                                         ratio 2

LQ = (ratio 1)/(ratio 2)

Data Sources:

· U.S. Census Data
· New England Statistics
· Demographic and Population Data
· World Bank Data
· European Community: EuroStat
· OECD Data
For part two of the exercise you must “explain” the difference in growth rates between the region and the larger geographic area (e.g., the U.S. in the above example) between two years in terms of two components, which can be called “mix” and “competitive”. The overall growth rate of a region is a weighted average of the growth rates of the two employment sectors (manufacturing and services). In other words, if a region has 80 percent of its employment in manufacturing and manufacturing employment grows at a 10 percent rate; and 20 percent of its employment is in services and services grows at a 30 percent rate, then its overall growth rate is (.80 x .10) + (.20 x .30) = .14. You can use shift-share analysis to compare the regional growth rate with some larger region’s growth rate on the basis of these two components. 

Two extreme examples show how this works. Assume that New England has exactly the same rate of employment growth in the two sectors as the nation. Further assume that New England has a much higher share in manufacturing (the slower growing sector) than the nation. The differential rate of employment growth (New England’s being slower) is then entirely due to the “mix” component. 

Or in the other extreme, assume that New England has exactly the same share of employment in manufacturing and services as the nation. If New England experiences a faster rate of growth in employment on average between the two sectors than that of the nation then it will experience a faster rate of employment growth overall than the nation. This is entirely due to the “competitive” component.  

It is almost assured, however, that the growth differential will be some combination of  the “mix” and the “competitive” components. Either effect, or the net result, can be either positive or negative for the region. 

The following is a simplified example of this (made up numbers – in thousands):

                                                                         New England                    Massachusetts              

                                                                       1998          2003             1998          2003

                        Total Employment                15,800       16,715           1,331         1,320

                              Manufacturing                   7,680        8,418               718            709

                              Services                             8,120        8,297               613            611 

We can see that total employment in New England increased by 5.79 percent (from 15,800 to 16,715 thousand) in the five-year period. If total employment in Massachusetts had exhibited the same rate of increase, it would have risen from 1,331 to 1,408 thousand persons. Actually, the 2003 employment in Massachusetts was only 1,320 thousand, so there is a total difference of –88 thousand to be explained. 

We can eliminate the competitive component by assuming that each of the two employment sectors grew at the same rate in Massachusetts as in New England (that is, manufacturing 9.61 percent and services 2.18 percent). Had those sectoral growth rates applied in Massachusetts, the state’s total employment in 2003 would have been 718 x 1.0961 = 787 thousand in manufacturing and 613 x 1.0218 = 626 thousand in services, or a total of 1,413 thousand. So, the mix effect operating in the absence of any competitive effect would have raised Massachusetts’ total employment to 1,413 thousand, or 5 thousand more than what would have been achieved by simply keeping pace with national growth (i.e., 1,413 – 1,408 = 5). We can state that Massachusetts had a favorable growth mix compared to New England (i.e., a higher proportion of manufacturing employment in its mix) and the 5 thousand figure is a measure of that advantage, or the mix component of the growth. 

But, Massachusetts’ actual growth fell 88 thousand short of what would have been achieved by keeping pace with New England. The entire difference then must be due to the competitive component, which was responsible for a sectoral loss of 93 thousand (-93 + 5 = 88). So, Massachusetts’ share of the New England region’s total employment dropped in both manufacturing and services. 

I will leave it up to you to demonstrate your exercise results in a table or a graph that illustrates the dissection of these growth components. Excel spreadsheets will do the trick.

  Here is another example with numbers similar to those we used in class.

                                                   New England                   Massachusetts

                                                 1998           2003               1998           2003
              Total Employment       10                15                    2                2.1

                         Manuf                 7                 11                    1                1

                         Service                3                   4                    1                1.1

Total employment in New England grew by 50 percent (5/10 = .50 or from 10 to 15). If Massachusetts had experienced the same growth rate, it would have grown from 2 to 3   (2 x 1.50 = 3). 3 is 50 percent higher than 2. The 2003 employment was only 2.1, so there was an overall deficit in employment growth of 2.1 - 3 =  -.9 that needs to be explained. 

We can eliminate the competitive component (that the difference is explained by the different growth rates of employment in the two sectors) by assuming Massachusetts has the same growth rate in total employment in the two sectors as New England. If manuf. in Mass. had grown at the same rate as manuf. in New England, it would have been 1.57 in 2003 (7-11 = 4; 4/7= .5714285; and applying that growth rate to Massachusetts’ 1998 employment gives us 1 x 1.57 = 1.57. 1.57 is exactly 57 percent higher than 1). If the service sector had grown at the same rate in Mass. as in New England, then it would have been 1.33 in 2003 (4-3 =1; 1/3 = .33; and 1 x 1.33 = 1.33. 1.33 is exactly 33 percent higher than 1). 

So, add these two together to get the employment levels for 2003 in Mass. if it had experienced the same growth rates in the two sectors as New England. 

                                                               N.E.              Mass.

                                                          Growth rates    Growth rates

                           Manuf.   1.57               .57                    0

                           Service   1.33               .33                   .1  

                      Total            2.9047615 

                        (including the lengthy #s to the right of the decimal).

So, by elimination, we can state that .09052385 (3-2.9047615) of the difference between the actual employment in 2003 in Massachusetts (2.1) and the employment level that it would have had if it had grown as fast as New England (3) is due to the mix component (that it had a slightly greater share of its employment in the slower growing sector). Massachusetts had an unfavorable growth mix – but only slightly. So, the remaining difference –.8047615 (.9 - .09052385) must be due to the competitive component (in other words, that Massachusetts had slower growth rates in both sectors). We can see from the table above that Mass. did indeed have slower growth rates (0 compared to 57 percent in manuf. and 10 percent compared to 33 percent in the service sector). We can see as well that Mass. had an equal share of its total employment in the two sectors, whereas New England had 70 percent of its total employment in the fastest growing sector. So, the difference is due to both the mix component (.09) and to the competitive component (.81) – rounded off.

Figure 1

                                                     Total                Manuf.             Service

                                                            Employment     Employment    Employment

                        ______________________________________________________

                        N.E. growth                 +.9                    +.57                  +.33

                        Competitive                 -.81                   

                             Mix                              -.09                   

                       _______________________________________________________

Total employment differential to be explained is .9. If Massachusetts’ employment had experienced the same rate of growth as New England, then it would have been 3 in 2003 instead of 2.1. Massachusetts’ employment would have been .57 higher in manufacturing and .33 higher in the service sector if it had experienced New England’s growth pattern. 

Figure 2

                                                                     2003 MA Employ. = 3 (at N.E. rate)

	Mix Component = -.09

	Competitive

 Component = -.81

	2003 MA actual = 2.1


                                                                      1998 MA Employ.  = 2                                           

This figure can be interpreted easily. The growth differential that needs to be explained is 3 – 2.1 = .9. This is the difference between how much Massachusetts total employment was in 2003 (2.1) and how much it would have been (3) if it had grown at the rate of New England total employment between 1998 and 2003. That difference (.9) we have shown is due partly to the fact that the Massachusetts growth rate was slower overall (the competitive component = -.81) and that it concentrated more of its employment in the slower growing sector than did New England (the mix component = .09). 

