
Supplemental information: 

Justification for Descriptive Measures 

Completeness plays an important role in labor-shed delineation and represents a major 

point of difference across extant delineations. The labor market concept is easy to explain when 

considering the array of counties surrounding a large metropolitan area but can become strained 

in remote rural areas. For this reason some delineations, like OMB's CBSAs, only include 

counties that are demonstrably attached to a specific metropolitan area with strong commuting 

flow relationships. In contrast, the ERS Commuting Zones reflect a greater interest in 

connectivity for rural areas and include counties that may have a very slight connection. The 

intent of an analysis should determine whether completeness and inclusion of rural populations is 

of greater importance than conformance to the labor market concept. Decision metrics included 

here describe the number of counties and share of the population covered. 

Size (referring to physical area, number of sub-units, and population) and shape are 

relevant metrics for judging the quality of a labor market delineation and also convey important 

information about the scale of observations an analyst will be using. Metrics describing the size 

and skew (kurtosis) typical to a delineation offer a comparison of both the ‘typical’ labor market 

and the extremes of the delineation. While we would expect labor markets to vary significantly 

in size both for historical reasons and due to the functioning of economic systems (e.g. Zipf, 

1949), maintaining some degree of homogeneity among observations is desirable in many 

analytic contexts.  

Compactness and Contiguity, here presented as aspects of shape, have a basis in previous 

work on regionalization problems (Duque et al., 2007). Compactness typically refers to the ratio 



of the area to the perimeter. The Iso-Perimeter Quotient (IPQ) is a standard measure for 

compactness (for a review see Li et al., 2013). The IPQ is defined as: 

𝐼𝑃𝑄 =
4𝜋𝐴𝑟𝑒𝑎

𝑃𝑒𝑟𝑖𝑚𝑒𝑡𝑒𝑟2
 

The IPQ ranges from 0 to 1 with one indicating that the shape is perfectly compact (i.e. circular). 

Beyond flagging delineations that result in particularly unusual combinations of counties, 

compactness is not a particularly useful measure in this context as it is largely determined by the 

shape of the constituent counties and there is little variation among the finalized delineations 

presented for comparison. Contiguity plays a similar role to that of compactness, as conceptually, 

labor-sheds are typically contiguous, but the finished delineations compared here are all 

composed of contiguous labor-sheds so there is no variation on this variable. 

Spatial variation of fit measures represents a crucial metric for describing delineations as 

the clustering of similar fit scores may signal spatial variation in the quality of observations that 

might be expected to bias results of analyses conducted with these units. We compute Moran’s I 

(Moran, 1950) as an indicator of clustering and locate it for convenience among descriptive 

statistics, however, this metric is calculated for a range of fit statistics described below and 

describes the degree of spatial variation in fit across each of our key definitional areas. In each 

case I is calculated using the delineation units (e.g. Economic Areas, Commuting Zones) and 

‘neighbor’ is based on the nearest five observation centroids. The nearest neighbor calculation is 

preferred to contiguity as a measure of neighborhood in this case because it works for both 

complete (Bureau of Economic Analysis, BEA and ERS) and partial (CBSA, Tong and Plane) 

delineations.  



Justification of measures of Core focus  

Metropolitan areas are understood to be the engines of most regional economies 

(Giuliani, 2007; Katz and Bradley, 2013; Krugman, 1991; Partridge et al., 2007; Sole and 

Viladecans-marsal, 2004). While the definition of metropolitan area has changed considerably 

over time (appropriately given the changed spatial structure and morphology of urban areas), 

having metropolitan areas split into multiple labor markets does not make sense for most 

applications. In some places this may be a necessary outcome of using counties as sub-regions; 

as in the Northeast where metropolitan area “commuting fields” are substantially overlapping 

and do not conform to county boundaries (Plane, 1981). In general, however, it will be desirable 

to minimize the number of metro areas that are split. Here we use decade-appropriate 

metropolitan boundaries and identify the number of metropolitan areas that contain counties 

assigned to more than one labor market. 

In addition to assessing the degree to which metropolitan areas are split, we also identify 

instances of labor markets that do not have at least one core county associated with them. Core 

counties are defined by OMB as having an urbanized area (itself defined at the tract level) of at 

least 10,000 people. For some applications, the idea of a labor market reasonably requires a 

concentration of population and economic activity, and the absence of counties with these 

designations will represent a significant limitation. 

Finally, we include a measure of the average share of county residents in a labor market 

who work in a core county of that labor market. This measure indicates the degree to which core 

counties are the employment engine for the labor market and will be high for labor markets with 

large core counties, or counties that draw in large numbers of residents from peripheral regions. 

Note that by averaging across counties in the labor market we dramatically increase the role of 



low-population counties that might otherwise be masked by larger counties in the labor market. 

For completeness we also calculate the share of each county’s workforce that resides in a core 

county in the labor market (not reported) and report the sum of the two measures (share of 

county residents working in a core county in the labor market plus share of county workforce 

residing in a core county in the labor market). This measure is reported because it mimics the 

metric used by OMB (2010) to determine whether a county should be attached to a CBSA. 

Current OMB standards require this measure to be at least 25% (although earlier versions of the 

standard required only 15% with local support for inclusion in the CBSA).i  

Justification of measures of Connection 

 One reason that researchers employ labor markets is to reflect units where labor 

conditions might be expected to move together. Within a labor market we would expect 

unemployment, wages, and similar measures to converge across sub-regions as workers within 

the labor market could be expected to compete for the same jobs. While more measures of 

connectivity are certainly possible, for simplicity we focus here on correlations among counties 

in the average wage. Specifically, we adopt the method employed by Foote et al. (2016, page 17, 

2017) and calculate the population-weighted average pairwise correlation in seasonally-adjusted 

average wages over a six-year time period among all pairs of counties in the same labor market.ii 

For a given labor market C the average pairwise correlation in wages pC is defined such that:  

𝑝𝐶 =
1

2𝑁
∑ ∑ 𝑤𝑖𝑗𝑝𝑖𝑗 

𝑗∈𝐶𝑖∈𝐶

 

Where the weights in wij are defined by lf, the size of the labor force in each county such that: 

 𝑤𝑖𝑗 =
𝑙𝑓𝑖 + 𝑙𝑓𝑗

2 ∑ 𝑙𝑓𝑘𝑘∈𝐶
 



and pij  is based on six years of data beginning with the decade for which the measure is defined 

(e.g. 1990 through 1995 for 1990 delineations). In cases where a labor market has just a single 

county the correlation is set to 1.iii  

Justification of measures of Containment 

The final set of criteria we examine measure containment of the employed population, 

with its basis in the natural phenomenon of a watershed where every drop of rain that falls within 

a watershed remains there until evaporation. The idea of containment is a foundational 

component of delineating labor markets (Coombes et al., 1986, page 944) and is crucial for our 

definition of labor-shed. Having a high degree of containment means that there should be 

minimal interactions between labor markets  (Cörvers and Hensen, 2003; Smart, 1974) 

Containment can be thought of in two ways: home-containment and work-containment. Home-

containment is the share of the resident population who also work in the labor market. Work-

containment is the share of jobs in the labor market filled by residents of the labor market.  

The final measure included here, the share of the U.S. population whose commute is 

contained within their assigned labor market, is a single overview value for the entire 

delineation. Whereas the previous measure averages containment across all observations in a 

given delineation (giving a good sense of the average quality of observations, but making no 

distinction between heavily populated and lightly populated labor markets), this metric looks at 

the population of the country as a whole. It is included here as it was a key metric used by Tong 

and Plane (2014) to justify their delineation as an improvement over CBSA’s. 
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i Our analysis found several counties that were included in 2010 OMB CBSA definitions that did 

not meet the thresholds for inclusion. Given the rolling nature of the ACS-based commuting 

calculations and some uncertainty as to exactly what year and version of the ACS was used 

variations significant enough to alter a county’s inclusion or exclusion are inevitable. In fact, the 

Margins of Error placed on ACS data mean that significant differences year to year are both 

possible and likely. We found counties with as little as 2% of their residents working in a core 

area of their CBSA and none of their local workforce commuting in from a core county in the 

CBSA. 
ii Foote et al. (2016) is a preliminary draft and cited with permission of the authors. Foote et al. 

(2017) is the finished paper but omits the crucial pairwise correlation formula referenced here. 

We cite both for completeness. 
iii The decision to assign 1 to single county labor markets favors delineations with a larger 

number of single-county labor markets. This is not significant for most delineations, but is highly 

significant for CBSA’s especially micropolitan CBSA’s. To account for this we include 

information on how many single county labor markets there are in each delineation and calculate 

the mean wage correlation with and without single county labor markets. 

                                                 


