
The Review of Regional Studies                                                    2010, Vol. 40, No. 1, pp. 99–124 

© Southern Regional Science Association 2011. 

ISSN 1553-089 

SRSA, 1601 University Avenue, PO Box 6025, Morgantown, West Virginia 26506-6025, USA. 

Wage Divergence between the Rocky Mountain States and the U.S.: Idaho 

Measures and Sources, 2001–2009
*
 

Stephen C. Cooke and Bharathkumar A. Kulandaisamy
+
 

ABSTRACT. In 2005, the Rocky Mountain States (Colorado, Idaho, Montana, 

Utah, and Wyoming) average annual wage per job was about $4,000 less than the 

U.S. average. In 2009, Idaho’s average wage per job was $10,700 less. The 

difference in wage elasticities measures, sector bias, and Theil inequality indices 

were used to identify the sectors that were the source of the growing wage gap 

between Idaho and the U.S. across 81 sectors. Idaho’s wage gap was the result of 

positive sector bias on employment growth in influential low-wage sectors and 

negative sector bias on employment growth and the low level of wages in the 

influential high-wage sectors. The economy of the Rocky Mountain region can be 

characterized as caught in a low-skill/low-wage equilibrium trap. 
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1. THE WAGE GAP 

In 2005, the average annual wage in Rocky Mountain states—Colorado, Idaho, Montana, 

Utah, and Wyoming—was about $4,000 below the U.S. average (see Table 1). It has been below 

the U.S. average since the late 1970s.  There had been significant variation across the four states, 

however. Colorado was the only state in the region with an average wage equal to the nation’s. 

Colorado also boasted the highest growth in wages, the largest proportion of high-skill jobs in the 

economy, and the largest share of college graduates in the labor force. At the other extreme, 

Montana’s average wages was about $11,000 below the U.S. average with the lowest wage and 

employment growth, as well as a declining population. The average wage and related 

socioeconomic indicators in Utah, Wyoming, and Idaho fell between these two extremes. 

The contrast between the Rocky Mountain region’s modest wage performance and its 

vigorous employment and population growth overall is striking:  employment growth in the region 

averaged more than a percentage point above the nation’s growth rate; population growth lagged 

slightly that for employment. Employment and population dynamics also vary across the Rocky 

Mountain States. But, according to a Granger causality test,
1
 in several states such as Idaho and 

Utah, population growth drove the employment growth. Population grew particularly in the small  
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TABLE 1. Indicators of Economic Performance for  

the Rocky Mountain States as Different from the U.S., 1971–2007 

Indicator RM CO ID MT UT WY 

Wages/worker
1
 

 

 ($, 2005=100) 

 

 

mean -2,703 85 -6,437 -7,206 -4,406 -3,762 

median -3,285 -266 -6,445 -7,980 -4,796 -4,730 

st.dev. 1097 881 1927 3110 1687 3506 

2005  -4,003 858 -9,309 -11,054 -7,085 -7,081 

Wages/worker
1*

 Growth rate State-U.S.(%) (year over year) 

 

 

mean 0.0 0.2 -0.2 -0.4 -0.1 0.1 

median 0.0 0.3 -0.3 -0.4 -0.2 0.0 

st.dev. 0.5 0.4 0.4 0.8 0.5 1.7 

Employment
1*

    

  

 

mean 1.2 1.2 1.2 0.3 1.7 0.6 

median 1.1 1.1 1.5 0.5 1.7 0.6 

st.dev. 0.8 0.9 1.0 0.9 0.5 1.8 

Population
2*

   

  

 

mean 0.9 1.1 0.9 -0.2 1.4 0.2 

median 0.9 1.0 1.0 -0.2 1.3 -0.3 

st.dev. 0.5 0.5 0.6 0.3 0.5 1.4 

2008             Proportion State-U.S. (%)   

College Ed. Workers
4
 3.3 7.6 -3.4 -0.3 1.2 -3.9 

High-Skill Jobs
3**

 -0.1 2.3 0.0 -1.1 -3.1 -4.7 

Education gap 3.3 5.4 -3.4 0.9 4.4 0.8 

Sources:  1. U.S. Bureau of Economic Analysis – Wage and Employment Data and Personal Consumption Expenditure Deflator; 2. U.S. Census 
Bureau; 3. U.S. Bureau of Labor Statistics (various years); 4. U.S. Census Bureau (2011), educational attainment, 2005-2007 average. 

Notes: * Short-term fluctuations in annual data smoothed with a Hodrick-Prescott filter, λ=100 

** Occupations: Management, Business and financial operations, Computer and mathematical science, Architecture and engineering, Life, 
physical, and social science, Community and social services, Legal, Education, training, and library, Arts, design, entertainment, sports, and 

media, Healthcare practitioners and technical.  

towns of the Rocky Mountain States because of a general restructuring of the California economy; 

many Californians, including retirees, left the state at the end of the Cold War (Plane, Henrie, and 

Perry, 2005).The closing of defense plants in Southern California along with the amenity-rich 

areasof the Rocky Mountain region provided the push and the pull on population and employment 

growth, at least in Idaho and Utah (McGranahan, 1999).  

Idaho’s economy represents a microcosm of the economic problems within the Rocky 

Mountain region. Idaho has fast-growing population and employment like Colorado, low wage 

growth like Utah, low wages like Montana, and a small proportion of college-educated labor force 

like Wyoming, yet almost the same proportion of high-skill jobs as Colorado. Based on these 

similarities, insights into Idaho’s economy can shed light on the problems faced by the region as a 

whole.  We begin by examining the accepted narrative within Idaho of the state’s low wages.  

The 1979 to 1982 recession changed the perception of the economy—if not the reality—

that people held in the Rocky Mountain region. The accepted view of the regional economy 

changed from one dominated by the high-paying natural-resource sectors of timber, mining, and 

agriculture to one dependent on low-wage service and manufacturing jobs due to the loss of high-

wage natural resource jobs. A good example of this narrative is contained in the article ―Why 
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Idaho Wages Went South‖ published by the Idaho Department of Labor in which Fick (2008, pp. 

1–2) states: 2 

The dramatic decline in the state’s natural resource industries over the past 30 
years took with it the comparatively high-paying jobs timber and mining provided, 
especially in rural Idaho. 

In many communities, those jobs have not been replaced, and workers have 
migrated to the cities for construction, light manufacturing, and service sector 
jobs…Sawmill and mining towns were hit the hardest. Their well-paid resource 
workers had been propping up the average statewide wage in the 1970s, and the 
sector’s collapse was a major contributor to the decline in the statewide average 
since. New jobs and replacement jobs came to most of those communities but with 
much smaller paychecks…The high wages in rural Idaho’s mill and mining towns 
during the 1970s [were] wages that exceeded national averages. 

Fick’s conjecture is that low-wage construction, manufacturing, and service sector jobs 

replaced high-wage natural-resource jobs in Idaho between 1977 and 2005. This explanation 

presumes that: 1) Idaho’s average wages by sector have historically hovered around the sectors’ 

U.S. averages and 2) the change in employment from high- to low-wage sectors alone was 

responsible for the state’s declining average wage.  According to Fick, Idaho’s low average wage 

is the result of its relatively large share of low-wage jobs rather than of any decline in real wages.  

This article uses three sets of wage and employment indices (Tornquist input, sector-bias, 

and partial-Theil inequality indices) to measure the relatively slow wage growth in Idaho compared 

to the U.S. and to examine Fick’s description of Idaho’s economy more closely.  Specifically, we 

test Redding (1996) and Scicchitao’s (2009) ―low-skill equilibrium trap‖ hypothesis, which 

describes a process of stagnant skill change in regions with relatively few high-skill jobs or 

workers.  By using the Tornquist wage index, the paper then measures wage growth as the result of 

substitution between low-skill/low-wage labor and high-skill/high-wage labor while holding 

technology constant. The wage and employment sector-bias indices measure technology-induced 

movement in wages and employment. Partial-Theil inequality indices estimates the effects of 

changing wages and employment on wage inequality: this complementary approach is used to 

confirm or refute the results of the Tornquist and sector -bias indices. We use these mechanisms to 

determine the cause of Idaho’s wage divergence from the U.S. We present the Tornquist and 

sector-bias indices of change in wage per job, employment, and wages paid along with a list of the 

sectors primarily responsible for these changes. This discussion is followed by a description of the 

sector-level data used and the results of our analysis. We conclude with a new narrative of the 

growing wage gap in Rocky Mountain region along with several policy recommendations. 

2. THEORIES OF WAGE EQUILIBRIUM  

Observed disparities in average wages across regions can be viewed either as 

disequilibrium in search of an equilibrating process or as distinct equilibria in need of a causal 

explanation. For example, Knapp and Graves (1989) argue that amenities play a key role in 

                                                      
2 Fick calculated the real average wage per Idaho worker in 1977 and 2005 both overall and in three sectors: sawmills, mines, and 
combined retail and services. He observed: 1) that average wages in sawmills and mines were above average, while those in retail 
and services sectors were below, and 2) the share of the wage bill going to employment in sawmills and mines decreased, while 
that in retail and services increased. From this, he inferred that the shift in employment from timber and mining to retail & 
services caused the decline in average wages in Idaho (personal correspondence). 
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equilibrium models of wage differentials in regional development in contrast to trade theories that 

start with a presumption of disequilibrium that needs to be reconciled by labor migration. 

We begin with an assumption of wage disequilibrium in which the adjustment of average 

wages proceeds in a combination of two processes: the one by an increase in labor productivity and 

the other by a shift in competitive advantage. The marginal productivity theory of labor predicts 

that changes in worker efficiency should be accompanied by proportional changes in real wages. If 

more-skilled labor replaces less skilled, then the wage increase is a measure of the added labor 

productivity. The second process is through shifts in the economy’s mix and concentration of 

sectoral production, since the economy’s sectors can display very different average rates of pay. 

Changes in an economy’s competitive advantage determine the economy’s industry mix and each 

of its sector’s relative size. Such change is based on the region’s relative quantity and quality of its 

factor endowment (natural resources, labor, and capital), the relative price of those factors, and the 

region’s institutional arrangements (Heckscher, 1995; North, 1990; Ohlin, 1967). An increase in a 

high-wage sector’s share of total wages paid implies an increase in its competitive advantage. 

Solow and Heckscher-Ohlin argue that the capital/labor ratios across sectors converge in the 

absence of transactions costs and other institutional barriers. They predict wages of all sectors 

should asymptotically approach the economy’s mean wage (Murphy and Welch, 1993; Solow, 

1956).  

Kim (1998) has shown that average wages across regions of the U.S. converged over the 

prior 150 years even though the rank order of regions’ average wages remained largely unchanged. 

Carlino and Mills (1996) determined that wages and earnings in the states and regions of the U.S. 

had converged by 1946. They argued that the wage divergence observed between 1978 and 1988 

(the tail end of their study period) was likely a temporary deviation from historic trends. In the 

Rocky Mountain states, wage growth convergence appears to hold for Colorado, but not for Idaho, 

Montana, Utah, and Wyoming.  

One variant of the disequilibrium theme is perpetual disequilibrium among regions. Romer 

(1986) and Lucas (1988) argue that productivity is enhanced by external economies of scale; 

Krugman (1991) makes a similar argument for competitive advantage. These theories suggest self-

perpetuating processes in which the average wages of regions can continue to diverge.  

Baumol (1967) presents yet another permanent wage disequilibrium theory—one across 

sectors. He argues that labor has fundamentally different roles across sectors, which affects sector’s 

potential to display productivity gains. For example, Baumol (1967, p. 416) suggests that labor in 

airplane manufacturing is ―an incidental requisite for the attainment of the final product,‖ while 

labor in a concert performance is ―an end in itself, in which quality is judged directly in terms of 

the amount of labor.‖ Because of this, he concludes that labor productivity gains will generally 

continue to be greater in manufacturing than in services.  

In the U.S. from the 1970s to the 1990s, wages grew slowly; they also diverged by region. 

Bluestone and Harrison (1988) concluded that the U.S. was engaged in an intense restructuring. 

They argued that low-paying service-sector jobs were replacing high-paying manufacturing jobs 

(inducing Baumol’s disease); the latter jobs were being lost due to outsourcing the intermediate 

steps of production. Their de-industrialization hypothesis foreshadowed the standard narrative of 

economic restructuring in Idaho.  

However, studying natural amenity-rich rural counties in the U.S., Deller et al. (2001) find 

that concerns appear to be ―misplaced‖ regarding the change in quality of jobs created from 
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substituting service-oriented jobs for those in resource extractive sectors; in fact, these counties 

experience ―higher overall levels of growth.‖ Deller et al.’s conclusion contradicts Fick’s 

conjecture regarding Idaho’s wage gap without providing either a process or an explanation as to 

how to close it. 

Next, we examine the case in which differences in average wages across regions represent 

equilibria in need of an explanation. Differences in regional wages and housing costs are often 

explained by the discounted or capitalized level of amenities. Rosen (1979) argues that an 

equilibrium wage for a region is an inverse function of the difference in cost of living and quality 

of life that labor experiences across cities. Roback (1988) finds that differences in the cost of living 

exacerbate rather than explain wage differences across regions: the same dynamic that entices 

labor to accept lower wages in a high-amenity region also causes property owners to expect a 

higher return on an equal quantity of housing (also see Partridge et al., 2009). 

Evans (1977) demonstrates that economic rent determined by ―well-functioning land 

markets‖ is not an accurate measure of amenities of a city: fragmented land-use controls result in 

over-development. As predicted by Evans, Rosen (1979) shows that real wages and city density are 

inversely correlated to one another. Roback (1988) also recognizes the possibility that a region’s 

natural amenities not only can have positive utility for labor but can also help increase worker 

productivity for firms—making the net effect of amenities on wages ambiguous. Furthermore, 

Gabriel and Rosenthal (2008) show that the amenities that attract workers to a region are not 

necessarily the same characteristics that attract firms.  

Using data from a mail survey, Dickie and Gerking (1987) found that detailed education, 

work, and personal characteristics enabled an accounting of nearly all the regional differences in 

wages across the U.S. Still, Roback (1988) found within the U.S. that only the West continued to 

exhibit significantly lower earnings (7 percent) after correcting for cost of living and amenity 

differences, particularly among college-educated workers. Another causal explanation for the 

difference in equilibrium wages is associated with the distance across cities of different sizes 

within a region. Partridge et al. (2009) found that the cumulative distance from increasingly larger 

urban areas and associated loss of ―agglomeration benefits‖ reduces the combined level of earnings 

and housing costs by 9 to 18 percent. For example, in 2000, 30 to 40 percent of the population in 

Wyoming, Montana, and Idaho lived in communities with more than 65,000 residents compared to 

78 to 84 percent of the population in Utah and Colorado (U.S. Census Bureau, 2009b). By 

assuming the wages of all workers in Idaho are subject to this distance penalty, then the 2005 

distance-adjusted wage loss is still between $2,600 and $6,700 per worker or $1.7 billion to $4.4 

billion for all workers the state. 

Based on the above review of the wage literature, we assume a homogeneous level of 

amenities throughout the Rocky Mountain region including Idaho in which the cost of living only 

exacerbates wage differences. Assuming away distinct equilibrium explanations of wage 

differences implies accepting a disequilibrium wage theory including a process of reconciling the 

difference between the U.S. average wage and its equivalents for each of the Rocky Mountain 

states.  

We test Redding’s (1996) and Scicchitao’s (2009) (henceforth, ―R-S‖) disequilibrium wage 

theory across sectors of a region. It holds that chronic low wages in a developed economy are a 

symptom of a ―low-skill equilibrium trap.‖ A low-skill economy is one marked with fewer high-

skill jobs across sectors, a labor force with below-average education and training, low labor 
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productivity, and hence low wages. The high-skill equilibrium is characterized as ―firms producing 

high quality, specialized goods and services [that] require a well-qualified workforce capable of 

rapid adjustment in the work process and continual product innovation‖ (Finegold and Soskice, 

1988).  

In light of R-S theory, Colorado appears to have made the transition from a low-skill to a 

high-skill equilibrium economy; Idaho, Montana, Utah, and Wyoming, to varying degrees, have 

not. In particular, we posit that Idaho has a low-skill, low-wage problem. This implies that wages 

are not uniformly low across all Idaho sectors relative to the U.S.  Rather, we would expect to 

accept the hypothesis that wages in matching low-wage sectors of Idaho and the U.S. are not 

significantly different. In addition, we expect to reject the hypothesis that the average wages in the 

same high-wage sectors of Idaho and the U.S. are not significantly different. 

3. MEASURES OF WAGE AND EMPLOYMENT GROWTH RATE 

Our goal is to test the R-S ―low-skill equilibrium trap‖ hypothesis. We do so by isolating 

the Idaho sectors responsible for the changes in the growth of wages and employment, primarily by 

using the change in growth of wage expenditures. By grouping Idaho sectors by differences in 

wage and employment growth rates over time and across regions, we can identify the Idaho sectors 

responsible for the wage gap as well as test for significant differences. 

Consider that the average wage per job for a region  W  is a function of the average wage 

per job in each sector  iW  of the region’s economy and technology-related effects    (Diewart, 

1976, 1993). Assume this wage cost function is convex, twice differentiable, linearly homogeneous 

and has constant elasticity of substitution (CES) between skilled and less-skilled labor. It is also 

subject to sector bias and to discrete shifts over time from technological change.  

The notation used is as follows. W is wage expenditure (payroll). N is employment (jobs). 

W   NW
 is average wage per job (wage).   is the technology variable. The subscript i denotes 

sector i (i = 1 … n). Subscripts 1 and 0—for now—refer either to generic changes over time (T) or 

across regions (R). Later, we will expand this generic subscript notation to include both 

intertemporal change across subsequent time (T1=2009) and initial time (T0=2001) periods and 

interregional change between the focus region (R1=Idaho) and comparison region (R0=U.S.). 

A second-order Taylor-series expansion of the wage cost function,  1 1 1,iW f W  , 

around point 0W  results in a set of three indices that decompose the rate of growth in overall 

average wages,  1 0ln W W , into three effects: substitution, sector bias, and technology-related 

residual as shown in Equation (1): 
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For a given technology, the substitution effect reflects the change in the combination of 

skilled and less-skilled labor from the change in wages. A Tornquist wage index of the substitution 

effect       1 1 0 0 1 00.5 lni i i ii
W W W W W W   can be interpreted as a comparison at two points in 

time in terms of the minimum amount a sector’s wages in the initial period could be inflated and 

still produce at the cost of the subsequent period using the initial period’s technology (Caves, 

Christensen, and Diewart, 1982). The above definition reflects one of two Malmquist index 
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interpretations. The other is a comparison in terms of the maximum amount a sector’s wages in the 

subsequent period could be deflated and still produce at the cost of the initial period with the 

subsequent period’s technology. Actually, a Tornquist wage index is the geometric mean of these 

two Malmquist wage indices.  

For a new technology, sector bias        
i

iiii WWWWWW 010011 ln  isolates the effect 

on wages from a change in the skill intensity needed to implement the technology similar to factor 

bias.
3
 Sector bias can be viewed as the effect of skill premium on wages from technological change 

within sectors with changing degrees of specialization (Haskel and Slaughter, 1998). Sector bias 

embodies the idea that the introduction of new technology in a sector affects the wages of skilled 

labor more positively than of unskilled labor (Nahuis, 2003). 

 For example, Finegold and Soskice (1988) have shown for the U.S. that each percentage 

shift in the labor force from unskilled to skilled raises productivity by 2.0 percent. Mathematically, 

sector bias represents the interaction between technological change and substitution for each 

sector. Graphically, sector bias appears as a nonparallel shift in the isoquants of a cost function 

with the introduction of new technology. Sector bias is defined here as part of the change in a 

sector’s competitive advantage. 

The technology-related residual,    
1 0 1 00.5 lnu uS S   , equals Hick’s neutral 

technological change omitting the sector bias. Therefore, Hick’s neutral technological change for 

the wage cost function () is derived either as the sum of the technology-related residual and 

sector bias or the difference between actual growth in wages and the substitution effect. These 

relationships are described in more detail below after we introduce the CES production function for 

employment.  

From duality theory, we know that a wage cost function has a dual production function in 

terms of employment, which we now consider. Let overall employment in the economy  N  be 

a function of the employment in each sector  iN  and a technology-related effect (), (Diewert, 

1976, 1993). A second-order Taylor-series expansion of the employment function 

  111 ,vNfN i  around point  0N  results in another set of three CES indices that 

decompose the overall growth in employment (see Equation (2)).  
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Tornquist wage and employment indices—       1 1 0 0 1 0
0.5 ln

i i i ii
W W W W W W  and

      1 1 0 0 1 0
0.5 ln

i i i ii
W W W W N N , respectively—measure the substitution effects in wages 

and employment independent of the changes in technology including sector bias. Interestingly, the 

sum of these two substitution effect indices in natural log form very closely approximates overall 

payroll growth. Because the wage index is derived from a cost function while the employment 

index is derived from a production function, their sum in natural logs is an approximation, albeit a 

very good one according to Diewert (1993). Therefore, in this study, the index of the employment 

                                                      
3 Factor bias represents a change in the ratio of unskilled to skilled labor in a cost function caused by the new technology. 
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substitution effect is derived as the difference between the actual growth in wage expenditures and 

the index of the wage substitution effect as shown in Equation (3): 

 (3) 



















































 

0

1

0

0

1

1

00

11

0

1

0

0

1

1 ln
2

1
lnln

2

1

i

i

i

ii

i

i

i

ii

W

W

W

W

W

W

NW

NW

N

N

W

W

W

W
. 

We now have Tornquist wage and employment substitution-effect indices that will pass a ―weak 

reversibility test‖ in which the sum of the components equals the whole.  

From Equations (1) through (3), we can deduce the Hick’s neutral technological change. 

We know from Equation (3) that the sum of sector bias through wages and the technology-

related residual in Equation (1) must cancel that for employment in Equation (2).  
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then it follows from Equation (4) that  

(5) vu   . 

Equation (5) shows that the sum of sector bias and the residual associated with 

technological change obtained by using either a unit cost (u) or production function (v), results in 

measures of Hick’s neutral technological change () that are equal in magnitude and opposite in 

direction (Diewert, 1993). u can be interpreted as the reduced growth in wages in the initial period 

if technology were unchanging and equal to the subsequent period’s level. v refers to the rate of 

labor saved in the initial period using the subsequent period’s technology.  

To repeat, our goal is to isolate the individual sectors responsible for the growing wage gap 

in the focus region (Idaho). To this end, observe that the derivatives of Equations (1) and (2) with 

respect to the sectors’ change in wages and jobs, respectively, are equal. We posit that the 

derivatives of these CES equations configured for intertemporal and interregional change can be 

used to reveal the sectors in the focus region with greatest (and least) impact on the rate of overall 

wage and employment growth. Changes in wage and job growth in these sectors would have more 

influence on overall wage and job growth in Idaho compared to the U.S. as well as over time. The 

logic of our assertion is as follows. 
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Expanding the subscript notation in Equation (1) to include the subscripts for both region 

(R) and time (T) configured to measure growth in wages over time, the intertemporal wage 

function for region R1 is: 

(6) 
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Taking the derivative of Equation (6) with respect to the growth in wages for sector i in region 1 

over time between (T1) and (T0) and simplifying results in  
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The result is a set of n intertemporal wage elasticities 
1R T interpreted as the extent to 

which the rate of wage growth in each sector influences the overall rate of wage growth in region 

R1. The intertemporal elasticity from sector i over time equals the sum of the average change in the 

wage expenditure shares (a level equal to the weight of the substitution effect) and the difference in 

expenditure shares (a change equal to the weight of the sector bias). Similarly, a set of 

intertemporal wage elasticities for each sector exists in the comparison region 0,
0R T .  

Ironically, the difference between the two sets of intertemporal elasticities 
1R T and 

0R T

enables a set of interregional comparisons,  1 0
TR R T

 


  , for the precise influence that a change 

in the rate of wage growth in the sectors have had on the relative rates of growth in overall wages. 

The difference in the intertemporal elasticities of wage growth rates (∆T) is: 

(8) 1 0 0 1 0 01 1
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This difference in intertemporal wage elasticities in Equation (8) provides an interregional 

comparison of the change in wage expenditures in sector i across the focus and comparison 

regions.  We can use this interregional change in sector influence to identify the sectors in which 

wage and job growth most affected the overall growth in average wage in Idaho compared to the 

U.S. 

Alternatively, we expand the notation in Equation (1) configured to measure growth in 

wages across regions at both T1 and T0. The interregional wage function for time T1 is: 
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In this case, we take the derivative of Equation (9) first with respect to the growth in wages 

in sector i across regions R1 and R0 at time T1 and also at time T0. The result is two sets of 

interregional elasticities 
1RT  and 

0RT for each sector. Again ironically, the difference between 

interregional elasticities 
1RT  and 

0RT results in the intertemporal change in sector i’s wage 

expenditures  1 0
RR T T

 


 

 

in the focus region between the two points in time: 
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Equations (8) and (10) can be interpreted in terms of either wages or employment because the 

derivative of Equation (1) with respect to the rate of growth in wages is the same as that for 

Equation (2) with respect to the rate of growth in employment.  

We can use Equations (8) and (10) to identify the source of the wage gap in Idaho relative 

to the U.S. Because there is no a priori constraint on the direction of either ∆T or ∆R, the 

difference in elasticities can be used to categorize each sector in the focus region into one of four 

groups as follows.  

Group A: ∆T and ∆R both positive, 

Group B: ∆T positive and ∆R negative, 

Group C: ∆T negative and ∆R positive, and 

Group D: ∆T and ∆R both negative.  

In the focus region, Group A sectors’ rates of wage and employment growth are greater over time 

and relative to the comparison region. (See Table 2.) Group B sectors have a lower rate of growth 

over time but a higher rate of growth than the comparison region. Group C sectors have a higher 

rate of growth over time but a lower rate of growth than the comparison region. Group D sectors 

have a lower rate of growth in wages and employment both over time and relative to the 

comparison region. To close a wage gap in the focus region, we should observe above-average 

wage sectors in Groups A and B and below-average wage sectors Groups C and D. If this is the 

case, or if wages among the groups are not significantly different, we can conclude the focus 

region is pursuing a high-skill equilibrium development strategy. However, if the opposite is the 

case, and the wages in Groups A and B are significantly lower than those in Groups C and D, we 

can conclude that the focus region has fallen into a low-skill equilibrium trap. This is our critical 

test. 

In the process of testing the R-S low-skill equilibrium trap hypothesis, we can also test the 

assumption that relative wage inequality and relative wage growth are directly related. We expect 

to observe that overall wage inequality decreases in a region caught in a low-skill equilibrium trap 

as low-wage  employment substitutes  for high-wage  employment  over time.  Conceição and  
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TABLE 2. Taxonomy of Focus Region Sectors by the Difference in Interregional and 

Intertemporal Wage and Employment Elasticities 

 
1 0RT RT   

1 0RT RT    

1 0R T R T   

Group A 

1 0RT RT   

1 0R T R T   

Group B 

1 0RT RT 
 

1 0R T R T   

1 0R T R T   

Group C 

1 0RT RT   

1 0R T R T   

Group D 

1 0RT RT 
 

1 0R T R T   

Galbraith (2000) have developed a partial-Theil inequality index using wage and employment data. 

The partial-Theil  T  inequality indices provide a proxy measure of income inequality from 

changes in wages and employment. As with the difference in wage elasticity measures, the 

difference in partial Theil inequality indices can be configured to reflect both intertemporal and 

interregional changes with their accompanying ironies of interpretation.  

The intertemporal partial-Theil between-sector inequality index in region R1 is: 

(11) 
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There is a similar intertemporal partial Theil for region R0 , which can be denoted 
0R TT  . The 

difference between these intertemporal Theil indices  
1 0( )T R R TTh T 
   shows the relative change 

in inequality across the two regions caused by each sector: 
 

(12) 
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.  

In time T1 the interregional partial-Theil between-sector inequality index is:  
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Naturally, there is a similar interregional partial Theil for time T0 labeled 
0RTT  . The difference 

between these interregional Theil indices, 
1 0( )R R T TTh T 

  , shows the relative change in inequality 

across time T1 and T0 caused by each sector. 
 

 (14)      
1 0R RT RTΔTh T T  

 
. 

Deller et al. (2001) state that the relationship between income equality and income growth 

is ―unclear,‖ at least in rural counties of the U.S.  We help clarify this problem by testing R-S’s 

theory in light of the partial-Theil inequality index. We posit that, relative to the U.S., wage 

inequality will decrease in a region caught in a low-skill equilibrium trap as low-wage employment 

substitutes for high-wage employment over time. We modify the previous critical test of the low-

skill equilibrium trap as follows. If wages in Group A and B as defined by wage elasticities 

described above are significantly lower than those in Groups C and D and if we observe a relative 

decrease in overall wage inequality, then we cannot reject the conclusion that the focus region has 

fallen into a low-skill equilibrium trap. 

4. DATA 

The data used in this study include the wage expenditure and employment data disclosed at 

the three-digit level for North American Industrial Classification System (NAICS) sectors for the 

years 2001 and 2009 for Idaho and the U.S. (U.S. Bureau of Economic Analysis, 2009b). 

Published sources do not disclose data for 12 Idaho industries at the three-digit NAICS level,
4
 so 

we limit our analysis to 81 sectors.  

The wage expenditure data (the SA07 series) are of wage and salary disbursements by 

industry measured in thousands of dollars. Wage disbursements in 2001 and 2009 dollars are in 

nominal dollars. Comparisons of growth rates across regions in the same period need no inflation 

adjustment. Comparison across periods could benefit from inflation adjustments, but comparisons 

of rates of change across two regions over time, as performed here, cancels any inflation 

adjustments. Like the SA07 series data, the employment data (the SA27 series) are based on the 

Quarterly Census of Employment and Wages, which collects data for the purpose of 

unemployment insurance coverage by place of work and give equal weight to full- and part-time 

jobs.
5
 This series does not include proprietors, unpaid family labor, or volunteers.  

Prior wage studies have tended to use Current Population Survey (CPS) data to estimate 

associations of worker characteristics and wage differences by occupation (Bluestone and 

Harrison, 1988; Bound and Johnson, 1992; DiNardo, Fortin, and Lemieux, 1996; Juhn, Murphy, 

and Pierce, 1993; Krueger and Summers, 1988). Indeed, Bound and Johnson (1992) and DiNardo, 

Fortin, and Lemieux  (1996) focus on the effects of such things as gender, race, and education on  

TABLE 3. Payroll, Jobs, and Wages for Idaho and the U.S.: 2001 and 2009 (nominal $) 
                                                      
4 The 12 nondisclosed or empty sectors in Idaho at the three digit NAICS level include: oil and gas extraction, support activities 

for mining, motor vehicles—bodies, trailers and parts manufacturing, other transportation equipment manufacturing, textile mills, 

petroleum and coal products manufacturing, rail transportation, water transportation, pipeline transportation, internet publishing 

and broadcasting, monetary authorities—central bank, and funds—trusts—other financial vehicles. 
5 ―The lack of a full-time equivalent (FTE) measure limits the usefulness of the average earnings measure that can be calculated 

from the BEA county employment and earnings estimates. Average earnings reflects the extent of part-time employment in the 

given area and industry, as well as more basic factors such as hourly wage rates‖ (U.S. Bureau of Economic Analysis). We 

recognize this limitation of the wage and salary employment data, and, consequently, the results below should be interpreted with 

this bias in mind.  
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Region measurement    

  Category unit 2001 2009 change 

Idaho     

  Payroll  ($ mil.) 16,991 22,917 29.9 

  Jobs  (#) 610,837 652,381 6.6 

   Wage/job  ($) 27,816 35,129 23.3 

     

United States     

  Payroll ($ mil.) 4,948,357 6,265,405 23.6 

  Jobs  (#) 137,322,000 136,731,000 -0.4 

  Wage/job  ($) 36,035 45,823 24.0 

     

Difference     

  Payroll ($ mil.) -5,020 -6,977 32.9 

  Jobs  (#)    

  Wage/job  ($) -8,219 -10,694 26.3 

     

Growth: ID to U.S.     

  Payroll %) -567.4 -561.1 6.3 

  Jobs  (%) -541.5 -534.5 7.0 

  Wage/job  (%) -25.9 -26.6 -0.7 
Source: Regional Economic Information System, Bureau of Economic Analysis, U.S. Department of Commerce. 

wages by occupation with little or no regard to wages and employment by sector. Due to 
self-reporting nature of the CPS, Conceição and Galbraith  (2000) have noted that these 
data have less information content compared to the wage and employment data by 
industrial classification. Kim (1998, p.680) concludes that “[a]n analysis of the causes of the 
differences in inter-industry earnings …[is needed for] a more complete understanding of 
American economic development.”   

5. SOURCES OF WAGE DIVERGENCE  

Between 2001 and 2009, the difference between the average wage per job in Idaho and the 

U.S. expanded from $8,200 to $10,700; the wage gap grew by 26 percent. In 2009, this $2,500 per 

job erosion in average wages cost the 650,000 workers of Idaho an additional $1.6 billion in lost 

wages, ceteris paribus. See Table 3. We begin by testing whether the wage gap between Idaho and 

the U.S. is statistically significant with the null hypothesis being that there is no difference in 

average wage per job among the 81 sectors between Idaho and the U.S. in 2009.  

Using a one-tailed t-test of two samples with unequal variance, this null hypothesis is 

rejected (n=135, α=.025, t=3.81, p=0.00). See Appendix Table A1. As expected, the U.S. average 

wage across sectors is significantly higher in the U.S. than in Idaho. What sectors in particular are 

responsible for this wage gap? Do these sectors represent a pattern, such as that predicted by what 

R-S theory describes as a low-skill equilibrium trap? 

The aggregate intertemporal and interregional CES indices that decompose the actual 

overall growth for wages and employment into the substitution effect, sector bias, and Hick’s 

neutral technological change are presented in Table 4. Nahuis (2003, pp. 47–48) explains sector 

biased technical change as ―the common-sense idea that new technology mostly replaces unskilled  
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TABLE 4. Tornquist Wage and Employment Indices  

for Idaho and U.S. in 2001 and 2009, (nominal $) 

 Idaho U.S. Payroll Idaho U.S. Jobs Idaho U.S. Wage 

 Payroll Payroll Diff Jobs Jobs Diff Wage Wage Diff 

2009/2001 (%) (%) (%) (%) (%) (%) (%) (%) (%) 

Observed Growth 29.94 24.12 5.82 6.55 0.10 6.45 23.39 24.02 -0.63 

Substitution Effect 29.94 24.12 5.82 4.19 -1.21 5.40 25.75 25.33 -0.42 

Sector Bias 5.64 3.78 1.86 4.62 3.07 1.55 1.02 0.71 0.31 

Residual -5.64 -3.78 -1.86 -2.26 -1.76 -0.50 -3.38 -2.02 -1.36 

Hick’s Neutral Tech. 

Change 
0.00 0.00 0.00 2.36 1.32 1.05 -2.36 -1.32 -1.05 

          

Idaho/U.S. 2009 2001 Δ 2009 2001 Δ 2009 2001 Δ 

Observed Growth -559.1 -564.9 5.82 -533.4 -539.8 6.45 -25.8 -25.1 -0.63 

Substitution Effect -559.1 -564.9 5.82 -534.6 -541.1 6.52 -24.5 -23.8 -0.71 

Sector Bias 21.4 28.5 -7.04 15.5 23.3 -7.74 5.9 5.2 0.70 

Residual -21.4 -28.5 7.04 -14.3 -22.0 7.67 -7.1 -6.5 -0.63 

Hick’s Neutral Tech. 

Change 
0.00 0.00 0.00 1.24 1.32 -0.08 -1.2 -1.3 0.08 

 

workers.‖  Positive sector bias is typically associated with the effect of an increased demand for 

high-skill workers on wages and employment caused by technical change in sectors with 

increasing specialization (Card and DiNardo, 2002).
6
 Alternatively, the low-skill equilibrium 

trap theory suggests that positive sector bias is more likely to be present in low-skill/low-wage 

sectors because of an institutional bias in favor of these sectors. The sum of the difference in 

intertemporal sector bias for wages (0.31 percent) and employment (1.55 percent) across Idaho 

and the U.S. is 1.86 percent. These numbers suggest that the total difference in sector bias 

between Idaho and the U.S. can be assigned to the differential growth in wages and employment 

as 17 and 83 percent, respectively. Given that Idaho’s wage gap is growing, this result suggests 

the state not only has a low-wage problem, but a serious low-wage job problem. 

The low-skill equilibrium trap theory predicts a lack of growth in high-skill/high-wage 

sectors. Hypotheses generated from this theory are tested by isolating the sectors that are most 

responsible for the growing wage gap between Idaho and the U.S. To determine the Idaho sectors 

that grew more or less than the U.S. average and over time, we sorted and compared the difference 

in intertemporal and interregional wage elasticities for each sector as follows.
7
 First, sort the 

sectors into two categories based on the sign of the difference in intertemporal elasticities (∆T). 

Next, within each of the two (∆T) categories, sort the sectors based on sign of the difference in 

interregional elasticities (∆R). Finally, within each group of sectors (A-D) (see Table 2), the 

sectors are sorted again by the absolute magnitude of their difference in intertemporal elasticity 

(∆T). In addition, the natural resource sectors are grouped together for separate analysis. See 

Tables 5-10. 

                                                      
6 An example of sector bias is the effect on the wages and employment of high-skill workers with the introduction of the personal 

computer. 
7 Tornquist indices derived from Tornquist sub-indices for wage and labor by sector—calculated in two steps—are approximately 

equal to their respective Tornquist indices for the economy calculated in one step (Diewert 1993). 
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Fick (2008, p. 1-2)  argues that the loss of  the ―comparatively high-paying jobs timber and 

mining provided‖ is responsible for the widening wage gap in Idaho.. The six natural resource 

sectors in descending order of influence on Idaho’s rate of growth in overall wages relative to the 

U.S. are: 1) a tie between mining and wood products manufacturing, 3) a tie between paper 

manufacturing and forestry & logging, 5) nonmetallic mineral product manufacturing, and 6) 

primary metal manufacturing. See Table 6. As a group, natural resource sectors are similar to the 

sectors in Group B (see Table 8): the influence of the natural resource sectors’ rate of growth in 

wages on Idaho’s overall wage growth decreased over time (-1.1 percent) and yet the influence of 

the rate of growth in wages increased compared to the U.S. (0.6 percent). The difference in the 

intertemporal Theil index (∆ThT) shows that the wage and employment growth in these sectors has 

decreased Idaho’s wage inequality compared to the U.S. For example, wood product 

manufacturing is an influential natural resource sector in which, judging by the difference in sector 

bias, wage growth has slowed (-0.1) and employment growth has increased (0.3) relative to the 

nation. We test the null hypothesis that there is no difference between U.S. ($49,456) and Idaho 

($45,366) average wages per job in these natural resource sectors. Using a one-tailed t-test of two 

samples assuming unequal variances, we cannot reject the null hypothesis (n=10, α=.025, t=0.64, 

p=0.27). See Appendix Table A1. The natural resource sectors’ level of average wages per job in 

Idaho is not significantly different from the U.S.’s average wages. Given that there is a significant 

difference among sector wages between Idaho and the U.S., these data show that changes in the 

natural resource sectors in Idaho cannot be the cause of the state’s expanding wage gap compared 

to the U.S. between 2001 and 2009. If the natural resource sectors were not responsible for the 

increase in Idaho’s wage gap, then which sectors were?  

The Idaho Group A and B sectors have increased impact on the state’s wage and 

employment growth rate relative to the U.S. by 12.6 percent. These ―Sailing-with-the-Wind 

Sectors‖ include, in decreasing order: 1) farm wages, 2) a tie between computer & electronic 

product manufacturing and food manufacturing, and 4) a tie between administrative & support 

services
8
 and motor vehicle and parts dealers. See Tables 7 and 8. With in Group A, farm wages 

and administrative and support services are increasing their influence on Idaho’s average wage 

over time. Farm wages in particular and Group A sectors in general are increasing wage inequality 

between Idaho and the U.S. and over time. As with all sectors in Group B, the computer & 

electronic product manufacturing, food manufacturing, and motor vehicle and parts dealers sectors 

are reducing their influence on overall rate of wage growth over time. Computer & electronic 

product manufacturing single-handedly sets the tone for all the sectors in Group B: its sector bias 

indices show a large decrease in wage growth (-0.8 percent) and a larger increase in employment 

growth (1.1 percent) compared to the U.S. See Table 5. In general, sectors in this group are 

decreasing wage inequality compared to the U.S.’s and over time, primarily because of the 

decreasing rate of growth in wages affecting the computer & electronic products manufacturing 

sector. 

                                                      
8 This is NAICS sector 56, defined as the Administrative and Support and Waste Management and Remediation Services sector 

comprises establishments performing routine support activities for the day-to-day operations of other organizations. 

Establishments in many sectors of the economy often undertake these essential activities in-house. The establishments in this 

sector specialize in one or more of these support activities and provide these services to clients in a variety of industries and, in 

some cases, to households. Activities performed include office administration, hiring and placing of personnel, document 

preparation, telephone call centers and similar clerical services, solicitation, collection, security and surveillance services, 

cleaning, and waste disposal services (http://www.census.gov/cgi-bin/sssd/naics). 
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TABLE 5. Difference in Intertemporal and Interregional Wage and Employment Elasticities, Sector Bias and Theil Inequality 

Indices and Average Wage per Job: Idaho Sector Groups 

 
Elasticity Elasticity Sector bias Sector bias Inequality Inequality 2009 Wages  

 
∆T

1
 ∆R

2
 Wage

3
 Jobs

4
 ∆ThT

5
 ∆ThR

6
 ID U.S. 

Sectors % % % % % % $ $ 

 Natural Resources 0.6 -1.1 0.0 0.3 -0.1 -0.1 44,074 50,658 

 Group A 6.7 7.0 1.1 1.0 0.5 1.0 31,381 37,420 

 Group B 5.8 -8.4 -1.5 1.4 -3.7 -1.4 37,560 45,175 

 Group C -9.2 3.5 0.6 -0.7 1.7 1.7 34,508 48,287 

 Group D -3.4 -2.1 0.1 -0.1 -1.3 -0.8 42,347 59,650 

Economywide 0.0 0.0 0.3 1.5 -2.8 0.4 35,023 45,311 

1. 
1 0

0T R T R T      : Sector’s expenditure share in the focus region (ID) has increased more than in the comparison region (U.S.). Positive differences reveal 

that wage and job growth in these sectors would have more influence on the overall wage and job growth in ID than in the U.S. 

2. 
1 0

0R RT RT      : Sector’s expenditure share in the focus region (ID) has increased over time.  

3. Sector Bias-Wage: A positive difference in sector bias means the differential growth in wages is greater in Idaho than the U.S. 
4. Sector Bias-Jobs: A positive difference in sector bias means the differential growth in employment is greater in Idaho than the U.S. 

5. 
1 0

0T R T R TTh T T     : If positive, the sector’s contribution to wage inequality in the focus region (ID) has increased more than in the comparison region (U.S.). 

6. 
1 0

0R RT RTTh T T     : If positive, the sector’s contribution to wage inequality in the focus region (ID) has increased over time. 

 

TABLE 6. Idaho Natural Resource Sectors: Difference in Intertemporal and Interregional Wage and Employment Elasticities, 

Sector Bias and Theil Inequality Indices and Average Wage per Job 

 Natural Resource   Sector bias Sector bias   2009 Wages 

 (Forestry and Mining related) ∆T ∆R Wage Jobs ∆ThT ∆ThR ID U.S. 

Code Sector % % % % % % $ $ 

202 Mining (except oil and gas) 0.3 0.1 0.0 0.0 0.1 0.1 57,159 64,348 

511 Wood product manufacturing 0.3 -1.0 -0.1 0.3 -0.2 -0.3 36,422 36,349 

537 Paper manufacturing 0.1 -0.1 0.0 -0.1 0.0 0.1 59,671 57,244 

101 Forestry and logging 0.1 -0.3 0.0 0.1 0.0 -0.1 38,412 35,828 

512 Nonmetallic mineral product manufacturing 0.0 0.0 0.0 0.0 0.0 0.0 42,009 47,482 

513 Primary metal manufacturing -0.1 0.2 0.1 -0.1 0.1 0.1 38,524 55,486 

 Natural resource sectors 0.6 -1.1 0.0 0.3 -0.1 -0.1 44,074 50,658 

 Economywide 0.0 0.0 0.3 1.5 -2.8 0.4 35,023 45,311 
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TABLE 7. Idaho Group A Sectors: Difference in Intertemporal and Interregional Wage and Employment Elasticities, Sector 

Bias and Theil Inequality Indices and Average Wage per Job 
(Ordered by the Rate of Interregional Growth, Highest to Lowest) 

 Group A Sectors:   Sector bias
3
 Sector bias

4
   2009 Wages 

  ∆T
1
 ∆R

2
 Wage Jobs ∆ThT

5
 ∆ThR

6
 ID U.S. 

Code Sector % % % % % % $ $ 

81 Farm wage and salary disbursements 2.8 1.0 0.5 -0.1 0.8 1.1 43,514 32,260 

1401 Administrative and support services 0.7 1.2 0.3 0.1 -0.1 -0.1 25,580 32,743 

804 Truck transportation 0.6 0.0 0.0 0.0 0.0 0.1 36,845 41,835 

711 General merchandise stores 0.5 0.2 0.0 0.0 0.0 0.0 21,428 21,607 

103 Agriculture and forestry support activities 0.4 0.0 0.0 0.0 0.1 0.1 23,753 23,218 

202 Mining (except oil and gas) 0.3 0.1 0.0 0.0 0.1 0.1 57,159 64,348 

713 Non-store retailers 0.3 0.4 0.1 0.1 0.1 0.1 42,617 45,071 

1601 Ambulatory health care services 0.3 1.4 -0.1 0.3 -0.5 -0.2 42,549 54,124 

707 Gasoline stations 0.2 0.0 0.0 0.0 0.0 0.0 17,067 19,174 

709 Sporting goods, hobby, book and music stores 0.2 0.1 0.0 0.0 0.0 0.0 17,985 19,088 

712 Miscellaneous store retailers 0.2 0.0 0.0 0.0 0.0 0.0 20,721 23,200 

1604 Social assistance 0.1 0.2 0.0 0.0 0.0 0.0 18,211 23,053 

1703 Amusement, gambling, and recreation 0.1 0.2 0.0 0.0 0.0 0.0 19,205 24,188 

102 Fishing, hunting, and trapping 0.0 0.0 0.0 0.0 0.0 0.0 19,889 44,500 

535 Apparel manufacturing 0.0 0.1 0.1 -0.1 -0.1 -0.2 26,401 34,970 

536 Leather and allied product manufacturing 0.0 0.0 0.0 0.0 0.0 0.0 28,300 36,333 

807 Scenic and sightseeing transportation 0.0 0.0 0.0 0.0 0.0 0.0 18,875 30,308 

907 Other information services 0.0 0.2 0.0 0.2 0.0 -0.1 55,470 89,985 

1402 Waste management and remediation services 0.0 0.1 0.0 0.0 0.0 0.0 40,852 51,193 

1602 Hospitals 0.0 1.6 0.1 0.4 0.2 0.2 46,964 52,968 

1904 Private households 0.0 0.0 0.0 0.0 0.0 0.0 10,019 13,039 

2002 Military 0.0 0.3 -0.1 0.0 0.0 0.0 37,382 47,011 

 Group A sectors 6.7 7.0 1.1 1.0 0.5 1.0 31,381 37,420 

 Economywide 0.0 0.0 0.3 1.5 -2.8 0.4 35,023 45,311 

Notes: See Table 5. 

 
  



116                                                               The Review of Regional Studies, Vol. 40, No 1, 2010 

© Southern Regional Science Association 2011. 

TABLE 8. Idaho Group B Sectors: Difference in Intertemporal and Interregional Wage and Employment Elasticities, Sector 

Bias and Theil Inequality Indices and Average Wage per Job 
(Ordered by the Rate of Interregional Growth, Highest to Lowest) 

 Group B Sectors:   Sector bias Sector bias   2009 Wages 

  ∆T ∆R Wage Jobs ∆ThT ∆ThR ID U.S. 

Code Sector % % % % % % $ $ 

516 Computer and electronic product manufacturing 1.6 -3.3 -0.7 1.1 -2.5 -0.1 82,362 86,278 

531 Food manufacturing 1.6 -0.4 -0.1 0.0 0.1 0.1 37,465 39,869 

701 Motor vehicle and parts dealers 0.7 -0.2 0.0 0.0 0.0 0.1 36,907 40,350 

2011 State government 0.5 -0.7 -0.1 0.0 -0.1 -0.1 36,011 44,922 

402 Heavy and civil engineering construction 0.4 -0.4 -0.1 0.1 -0.2 -0.1 57,378 58,449 

511 Wood product manufacturing 0.3 -1.0 -0.1 0.3 -0.2 -0.3 36,422 36,349 

704 Building material and garden supply stores 0.3 -0.3 0.0 0.0 0.0 0.0 29,119 30,985 

101 Forestry and logging 0.1 -0.3 0.0 0.1 0.0 -0.1 38,412 35,828 

403 Specialty trade contractors 0.1 -0.7 0.0 0.0 -0.1 -0.1 33,417 46,332 

537 Paper manufacturing 0.1 -0.1 0.0 -0.1 0.0 0.1 59,671 57,244 

702 Furniture and home furnishings stores 0.1 -0.1 0.0 0.0 0.0 0.0 28,899 30,807 

703 Electronics and appliance stores 0.1 -0.1 0.0 0.0 0.0 0.0 36,030 40,123 

705 Food and beverage stores 0.1 -0.3 0.0 0.0 0.0 0.0 21,648 22,654 

2001 Federal, civilian 0.1 0.0 -0.1 0.0 -0.2 -0.2 57,311 68,167 

401 Construction of buildings 0.0 -0.5 0.0 0.0 -0.2 -0.3 36,896 54,222 

1901 Repair and maintenance 0.0 -0.2 0.0 0.0 0.0 0.0 29,235 36,220 

2012 Local government 0.0 0.0 -0.2 0.0 -0.4 -0.4 32,027 43,454 

 Group B Sectors 5.8 -8.4 -1.5 1.4 -3.7 -1.4 37,560 45,175 

 Economywide 0.0 0.0 0.3 1.5 -2.8 0.4 35,023 45,311 
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With the possible exception for computer & electronic product manufacturing, the Sailing-with-

the-Wind Sectors could also be described as ―low-skill sectors‖ (Finegold and Soskice, 1988; U.S. 

Bureau of Labor Statistics, 2009b). In a low-skill equilibrium trap, we would expect to find a 

positive difference in wage elasticity associated with low-skill/low-wage sectors because theory 

suggests an institutional bias favors these sectors (Finegold, 1991).
9
 Is Idaho’s average wage per 

job for the low-skill sectors, defined as the sectors in Groups A and B, different from the U.S. 

average wage per job for these sectors? We test the null hypothesis that there is no difference in 

average wage per job.
10

 The Sailing-with-the-Wind Sectors are not so much contributing to overall 

low wages in Idaho because they have lower-than-average wages compared to similar sectors 

nationwide; rather, they are contributing to the states remarkably low average wages because they 

are low-wage sectors with a higher-than-average rate of employment growth. Unfortunately, an 

exception within the Sailing-with-the-Wind Sectors—high-wage computer & electronic products 

manufacturing—also has the most rapid rate of wage decline. Based on these results, we cannot 

reject the possibility that the low-skill equilibrium trap theory applies to Idaho.  

Idaho’s Group C and D sectors have a diminished influence on the state’s overall wage and 

employment growth rate (-12.6 percent) relative to the U.S. These ―Sailing-into-the-Wind Sectors‖ 

include, in decreasing order: 1) securities, commodity contracts, & investments, 2) professional, 

scientific, & technical services, 3) management of companies & enterprises, and 4) a tie between 

educational services and insurance carriers & related activities. See Tables 9 and 10. Except for 

management of companies & enterprises, these sectors are in Group C. Over time, the Group C 

sectors have increased their influence on the rate of overall wage growth. Indices of sector bias 

suggest that the Sailing-into-the-Wind Sectors have increased their rate of growth in wages but 

have decreased their rate of growth in employment. Most of Group C’s employment loss via sector 

bias appears in the internet service provider, search portals, & data processing sector (-0.24 

percent) and in the telecommunications (-0.12 percent) sector. The Theil inequality indices show 

that these sectors are slightly increasing overall wage inequality when comparing Idaho’s economy 

to that of the U.S. and over time.  

The Sailing-into-the-Wind Sectors could also be described as ―high-skill sectors‖ (Finegold 

and Soskice, 1988; U.S. Bureau of Labor Statistics, 2009b). In a low-skill equilibrium trap, we 

would expect to find negative differences in wage elasticity associated with high-skill/high-wage 

sectors because theory suggests an institutional bias against these sectors (Finegold, 1991).
11

 Is 

Idaho’s average wage per job for the high-skill sectors, those in Groups C and D, different from the 

U.S.? We test the null hypotheses that for each group there is no difference in average wages 

between Idaho and the U.S. These hypotheses are rejected for both groups using a one-tailed t-test, 

assuming unequal variance: Group C in which average wages for the U.S.=$53,864 and 

Idaho=$36,892 (n=46, =025, t=2.91, p=0.00), and Group D in which average wages for the  

                                                      
9 Finegold (1991) lists the institutional preconditions for high-skill equilibrium as policies and programs undertaken by firm 

managers, labor, and government officials that encourage a long-term perspective, an export focus, and cooperation within a 

competitive environment as well as improving the education and technology systems.  
10 The comparison between foregone wages for a set of sectors and the state’s average wage indicates whether actually achieving 

the national average wage in these sectors—if they are significantly higher—will contribute to increasing the average wage in the 

state. 
11 Finegold (1991) lists the institutional preconditions for high-skill equilibrium as policies and programs undertaken by firm 

managers, labor, and government officials that encourage a long-term perspective, an export focus, and cooperation within a 

competitive environment as well as improving the education and technology systems.  
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TABLE 9. Idaho Group C Sectors: Difference in Intertemporal and Interregional  Wage and Employment Elasticities,  

Sector Bias and Theil Inequality Indices and Average Wage per Job 
(Ordered by the Rate of Interregional Growth, Lowest to Highest) 

 
 

  Sector bias Sector bias   2009 Wage 
 Group C Sectors ∆T ∆R Wage Jobs ∆ThT ∆ThR ID  U.S.  
Code Sector % % % % % % $ $ 

1003 Securities, commodity contracts, investments -1.7 0.2 0.0 0.0 0.4 0.5 73,462 177,238 

1200 Professional, scientific, and technical services -1.6 0.4 -0.1 0.0 -0.1 -0.1 54,677 75,409 

1004 Insurance carriers and related activities -0.8 0.1 0.0 0.0 -0.1 -0.1 48,276 69,011 
1500 Educational services -0.8 0.2 -0.1 0.0 -0.1 -0.1 25,523 36,196 
901 Publishing industries, except Internet -0.4 0.1 0.0 -0.1 0.2 0.1 40,469 75,730 

1101 Real estate -0.4 0.1 0.0 0.0 0.0 0.0 28,841 43,689 
1903 Membership associations and organizations -0.4 0.3 0.0 0.0 0.0 0.0 28,831 34,951 
600 Wholesale trade -0.3 0.1 0.0 0.0 0.3 0.3 46,017 62,451 

902 Motion picture and sound recording industries -0.3 0.0 0.0 0.0 0.0 0.0 13,262 58,843 

801 Air transportation -0.2 0.1 0.0 -0.1 0.1 0.1 39,346 58,409 
808 Support activities for transportation -0.2 0.0 0.0 0.0 0.0 0.0 37,890 47,771 
905 Telecommunications -0.2 0.0 0.1 -0.1 0.0 0.2 48,495 71,654 

1002 Credit intermediation and related activities -0.2 0.5 0.1 0.1 0.1 0.1 42,836 59,768 
300 Utilities -0.1 0.1 0.0 0.0 0.1 0.1 64,720 86,568 
513 Primary metal manufacturing -0.1 0.2 0.1 -0.1 0.1 0.1 38,524 55,486 

514 Fabricated metal product manufacturing -0.1 0.3 0.1 -0.1 0.1 0.1 39,237 47,760 

517 Electrical equip. and appliance manufacturing -0.1 0.1 0.0 -0.1 0.0 0.1 45,507 55,099 
542 Plastics and rubber products manufacturing -0.1 0.1 0.0 -0.1 0.0 0.0 33,054 44,880 

706 Health and personal care stores -0.1 0.1 0.0 0.0 0.0 0.0 32,218 34,834 

708 Clothing and clothing accessories stores -0.1 0.0 0.0 0.0 0.0 0.0 15,385 19,180 

1102 Rental and leasing services -0.1 0.0 0.0 0.0 0.0 0.0 26,353 38,900 

1603 Nursing and residential care facilities -0.1 0.1 0.0 0.0 0.0 0.0 23,071 27,436 
1702 Museums, historical sites, zoos, and parks -0.1 0.0 0.0 0.0 0.0 0.0 18,655 30,773 
1802 Food services and drinking places -0.1 0.2 0.0 0.0 0.2 0.2 13,694 16,768 

1902 Personal and laundry services -0.1 0.0 0.0 0.0 0.0 0.0 21,105 25,881 

 

 

 

 

 

 

512 Nonmetallic mineral product manufacturing 0.0 0.0 0.0 0.0 0.0 0.0 42,009 47,482 
532 Beverage and tobacco product manufacturing 0.0 0.0 0.0 0.0 0.0 0.0 41,250 53,326 
534 Textile product mills 0.0 0.0 0.0 0.0 0.0 0.0 27,222 33,524 
805 Transit and ground passenger transportation 0.0 0.0 0.0 0.0 0.0 0.0 19,668 29,418 
809 Couriers and messengers 0.0 0.0 0.0 0.0 0.0 0.0 37,433 42,540 
906 ISPs, search portals, and data processing 0.0 0.2 0.1 -0.2 0.3 0.2 57,142 77,698 

1103 Lessors of nonfinancial intangible assets 0.0 0.0 0.0 0.0 0.0 0.0 56,385 84,962 
 Group C Sectors -9.2 3.5 0.6 -0.7 1.7 1.7 34,508 48,287 
 Economywide 0.0 0.0 0.3 1.5 -2.8 0.4 35,023 45,311 
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Table 10. Idaho Group D Sectors: Difference in Intertemporal and Interregional Wage  

and Employment Elasticities, Sector Bias, and Theil Inequality Indices  

and Average Wage per Job 
(Ordered by the Rate of Interregional Growth, Lowest to Highest) 

 

 
  

Sector 

bias 

Sector 

bias 
  2009 Wage 

 Group D Sectors: ∆T ∆R Wage Jobs ∆ThT ∆ThR ID U.S. 

Code Sector % % % % % % $ $ 

1300 Management of companies and enterprises -1.0 -1.2 -0.2 0.1 -1.1 -1.2 78,399 93,372 

1701 Performing arts and spectator sports -0.6 -0.4 0.3 0.0 -0.3 0.2 20,093 75,187 

541 Chemical manufacturing -0.5 -0.1 0.0 0.0 -0.1 0.1 55,612 81,216 

515 Machinery manufacturing -0.4 0.0 0.1 -0.1 0.0 0.1 42,658 57,965 

522 Miscellaneous manufacturing -0.2 0.0 0.0 0.0 0.0 0.0 39,223 52,642 

811 Warehousing and storage -0.2 0.0 0.0 0.0 0.0 0.0 33,458 40,661 

1801 Accommodation -0.2 -0.1 0.0 0.0 0.0 0.0 18,937 28,690 

538 Printing and related support activities -0.1 -0.1 0.0 0.0 0.0 0.0 30,633 43,599 

903 Broadcasting, except Internet -0.1 0.0 0.0 0.0 0.0 0.0 35,752 68,743 

521 Furniture and related product manufacturing 0.0 -0.1 0.0 0.0 0.0 0.0 30,943 37,567 

 Group D Sectors -3.4 -2.1 0.1 -0.1 -1.3 -0.8 42,347 59,650 

 Economywide 0.0 0.0 0.3 1.5 -2.8 0.4 35,023 45,311 

U.S.=$57,964 and Idaho=$38,571 (n=17, =.025, t=2.23, p=0.02).
12

 The U.S. average wage per 

job for these high-skill/high-wage sectors is between $17,000 and $19,000 greater than is the Idaho 

average wage per job.
13

 The Sailing-into-the-Wind Sectors are contributing to the wage gap in 

Idaho both with significantly below average wages, albeit slightly improving ones, and with a 

decreasing rate of employment growth. Without exception, the Sailing-into-the-Wind Sectors with 

the most diminished influence on the state’s overall wage and employment growth rate are high-

skill/high-wage sectors—sectors in which both wages and employment are growing nationwide. 

Again, based on these results, we cannot reject the possibility that the low-skill equilibrium trap 

theory applies to Idaho.  

The low-skill equilibrium trap theory posits positive employment sector bias and difference 

in interregional elasticity in low-wage sectors and negative for these indicators in high-wage 

sectors. This is what we observe in Idaho relative to the U.S. between 2001 and 2009. See Table 5. 

In addition, we would expect Idaho’s movement toward a low-skill equilibrium to result in a 

decrease in wage inequality. Again, that is what we observe: the difference in the intertemporal 

partial Theil inequality index between Idaho and the U.S. is -2.8 percent, which indicates a 

decrease in wage inequality in Idaho relative to the US.
14

 Group B’s computer & electronic 

                                                      
12 We could not reject the hypothesis that the variances of the two distributions were equal.  
13 The comparison between foregone wages for a set of sectors and the state’s average wage indicates whether actually achieving 

the national average wage in these sectors—if they are significantly higher—will contribute to increasing the average wage in the 

state. 

14 Because the partial-Theil index is a measure of wage inequality, a negative change in T  indicates less inequality—more wage 

convergence. 
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products manufacturing sector is primarily responsible for the decrease in wage inequality because 

of its decreasing wage rate and the fact that it is a high-wage sector. 

Fick attributed Idaho’s wage gap to the loss of jobs in the natural resource sectors. This 

study shows that Idaho’s wage gap is the result of 1) relatively more jobs in the influential low-

wage sectors, 2) influential high-wage sectors with relatively fewer jobs, and 3) the high-wage 

sectors with much lower wages. The Idaho economy exhibits the symptoms of a low-skill 

equilibrium trap. The mostly low-wage/low-skill Sailing-with-the-Wind Sectors in Idaho—

farming, computer & electronic product manufacturing, food manufacturing, administrative & 

support services, and motor vehicle & parts dealers—are contributing to low average wages 

because they are low-wage sectors that are increasing their job counts faster in Idaho than in the 

nation. The high-wage/high-skill Sailing-into-the-Wind Sectors—securities, commodity contracts, 

& investments; professional, scientific, & technical services; management of companies & 

enterprises; educational services; and insurance carriers & related activities—are contributing to 

the growing wage gap in Idaho both with significantly below average wages and with ever-

declining jobs counts. In summary, Idaho’s wage gap problem is broader and deeper than can be 

explained by the natural resource sectors alone. 

From the Idaho experience, a narrative evolves that helps explain the process of economic 

restructuring in the Rocky Mountain region. With this narrative comes better understanding and, 

hopefully, better economic policies. 

6. A NEW NARRATIVE OF THE WAGE GAP FOR THE ROCKY MOUNTAIN 

STATES 

An analysis of wage growth between Idaho and the U.S. was performed using a second-

order Taylor-series expansion of a CES wage and employment functions, which results in a set of 

three indices that decompose the rate of growth in overall average wages and employment into 

three effects: substitution, sector bias, and technology-related residual. The data used were U.S. 

Bureau of Economic Analysis 2001 and 2009 wage expenditure and employment numbers for the 

81 sectors that the Idaho and U.S. economies have in common.  

From CES wage functions, we derived the difference between the two sets of intertemporal 

elasticities 
1R T and 

0R T . This provided a set of interregional comparisons T  for the influence 

that a change in the rate of wage growth in the sectors have had on the relative rates of growth in 

overall wages. With the difference in elasticities measures, sector bias and Theil inequality indices, 

we identified the sectors that were the source of the growing wage gap in Idaho relative to the U.S. 

This study shows that the growth in Idaho’s wage gap is primarily the result of positive 

sector bias on employment growth in influential low-wage sectors and negative sector bias on 

employment growth and the low level of wages in the influential high-wage sectors. Making a bad 

situation worse, a rapid rate of wage decline has occurred in Idaho’s high-wage computer & 

electronic products manufacturing sector. Thus, Idaho’s economy exhibits symptoms of being in a 

low-skill equilibrium trap. This conclusion is further supported by Idaho’s decreasing wage 

inequality. We infer that the Idaho results apply more generally to the Rocky Mountain region with 

the exception of Colorado. 

High-skill economic growth depends on research and development in combination with 

education and training (Redding, 1996). When these complements are either absent or 

insufficiently available, an advanced economy can get mired in a low-skill equilibrium trap 
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(Redding, 1996; Scicchitano, 2009). A role of state governments in the Rocky Mountain region is 

to enable their economies to move from a low- to a high-skill employment equilibrium. Thus, one 

goal of a government’s labor policy is to raise the education and training level of people entering 

the labor force. For example, in the U.S. there is a lack of coordination among employers and 

students not choosing higher education as an option to improve skills and knowledge base 

(Finegold and Soskice, 1988). Government’s industrial policy goal should be to provide incentives 

to firms that focus on product innovation, new technology, and high-quality production (Porter, 

2000). Subsidizing mature industries with tax credits can be detrimental to modernizing an 

economy (Hayami and Godo, 2005; Markusen, 2007). Wage data suggest that Colorado’s state 

officials have already moved their economy to a high-skill equilibrium. A question remains: will 

leaders in Idaho, Montana, Utah, and Wyoming help their economies follow suit?  
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APPENDIX 

TABLE A1. Two-Sample t-test Assuming Unequal Variance of Average Wages in Idaho 

Compared to Those for the United States: 2009 

  

U.S.  

Group A 

ID  

Group A 

U.S. Group 

B 

ID  

Group B 

U.S. Group 

C 

ID  

Group C 

Mean 37,464 30,490 45,427 40,542 53,864 36,892 

Variance 324,947,805 181,601,104 241,407,375 228,248,683 863,257,364 221,853,298 

Observations 22 22 17 17 32 32 

Hypothesized Mean 

Difference 0 

 

0 

 

0 

 df 39 

 

32 

 

46 

 t Stat 1.45 

 

0.93 

 

2.91 

 P(T<=t) one-tail 0.08 

 

0.18 

 

0.00 

 t Critical one-tail 1.68 

 

1.69 

 

1.68 

 

  

U.S.  

Group D 

ID  

Group D 

U.S.  

Nat. Res. 

ID  

Nat. Res. U.S. Overall ID Overall 

Mean 57,964 38,571 49,456 45,366 48,145 36,127 

Variance 446,029,465 308,445,172 136,039,603 106,028,708 576,345,143 227,848,275 

Observations 10 10 6 6 81 81 

Hypothesized Mean 

Difference 0 

 

0 

 

0 

 df 17 

 

10 

 

135 

 t Stat 2.23 

 

0.64 

 

3.81 

 P(T<=t) one-tail 0.02 

 

0.27 

 

0.00 

 t Critical one-tail 1.74   1.81   1.66   

 

 

http://www.bls.gov/oes/current/oes_stru.htm
http://factfinder.census.gov/home/saff/main.html?_lang=en
http://www.census.gov/cps/
http://factfinder.census.gov/home/saff/main.html?_lang=en

