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Abstract

This study anal yzes urban and rural val ues of val ue added
per wor ker and production worker wages tabul ated from unpublished
1992 Census of Manufactures data. A deconposition of regional
aver ages separates out effects of regional industry mx from
W thin-industry differentials over a rural -urban conti nuum and
for metro and nonnetro portions of census regions. Industry mx
accounts for about half of the rural-urban gap in both
productivity and wages. The within-industry differentials in
both productivity and wages increase with urbani zation. The size
of the nonnetro gap in productivity and wages varies across
regions. Conparison of actual 1991-93 enploynent growh with
regi onal wage and productivity differentials shows that | ow wages
are strongly associated with job grow h.
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The Rural-Urban Gap in Manufacturing Productivity and Wages:
Effects of Industry Mix and Region

Abstract
This study anal yzes urban and rural val ues of val ue added per
wor ker and producti on worker wages tabul ated from unpubli shed
1992 Census of Manufactures data. A deconposition of regional
aver ages separates out effects of regional industry mx from
W thin-industry differentials over a rural -urban conti nuum and
for metro and nonnetro portions of census regions. Industry mx
accounts for about half of the rural-urban gap in both
productivity and wages. The within-industry differentials in
both productivity and wages increase with urbani zation. The size
of the nonnetro gap in productivity and wages varies across
regions. Conparison of actual 1991-93 enploynent growh with
regi onal wage and productivity differentials shows that | ow wages

are strongly associated with job grow h.
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The Rural-Urban Gap in Manufacturing Productivity and Wages:
Effects of Industry Mix and Region

Introduction

| nformati on about wage and productivity differentials
between rural and urban | ocations is inportant to assess the
prospects for rural econom c devel opnent and to i nprove our
under st andi ng of regional differences in earnings. However,
little information is currently available. Regional differences
in wages are sonetines available, but a conplete anal ysis nust
consi der wages and productivity together (Fogarty and Garof al o,
1978; Moomaw, 1983). Studies have consistently found that
vari abl es associated with | abor cost are one of the nost
inportant factors influencing of firmlocation (Blair and Prenus,
1987).

Conpari sons of average wages and productivity across regions
can be m sl eadi ng, because they partly reflect differences in the
structure, or mx, of industries in rural and urban regions
(Norcliffe, 1977). Consistent with product cycle theory, or
“filtering down,” mature | abor-intensive industries are nore
likely to choose rural |ocations because they are nore sensitive
to | abor costs, have |less need of skilled |abor and access to
i nnovations (Barkley, 1995; Canpbell, 1995; MIler, 1989;

Mar kusen, 1985). Consequently, rural regions have an industry m x



that is nore heavily weighted toward | owwage and | ow
productivity | abor-intensive industries, such as textiles,
apparel, leather, |unber and wood products. Better regional
conparisons of the relative productivity and wages of workers in
simlar industries can be produced by controlling for the

i ndustry m x effect.

This study estimtes the magni tude of wage and productivity
differentials between rural and urban manufacturing workers.
Manuf acturi ng now forns the econom c base of many rural
communities, and nearly all net growh in manufacturing jobs has
been in rural areas during recent years (Bernat, 1994). Average
wages and val ue- added per worker conputed from unpublished 1992
Census of Manufactures data provide nore detail than is avail able
from publ i shed sources, which do not report rural averages. A
shift-share nethod enpl oyed by Norcliffe and Mtchell (1977) and
Ledebur and Moonmaw (1983) is used to deconpose rural and urban
wages and out put per worker into an industry mx effect and a
resi dual conponent that represents the wthin-industry regional
differential. By renoving the industry mx effect, the wthin-
industry differential can give us a better idea of how wages and
productivity in simlar industries conmpare across regions.

Furt her honogeneity is achieved by anal yzi ng producti on worker
and nonproduction worker earnings separately. | also conpare
regional job growh with wage and productivity differentials to
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determ ne whet her jobs are currently noving toward | ow wage or
hi gh- productivity regions.

Decomposition of Regional Averages
Ledebur and Moomaw (1983), Norcliffe (1977), and Norcliffe and
Mtchell (1977) devel oped a shift-share nethod to anal yze
regional differences in productivity. Wile shift-share is
normal Iy used for isolating the various factors associated with
changes in incone and enploynent (Curtis, 1972), the technique is
adapt ed here to deconpose regional averages at a single point in
time. | aminterested in conparing the average productivity or

wage, V for various regions, where j represents sets of

P
regi ons specified below. The regional average can be apportioned
into an industry m x conponent and a residual conponent that
represents the relative productivity/wage of establishnments in
the region conpared with those in the sanme industry in other
regions. | begin by summ ng establishnment values within each
industry and region to obtain V;;, the average value for industry
| inregion j. There are Nindustries and Rregions, for a total
of NR values of V,;. | then conpute neans by region and

i ndustry, where V.. is the national average (1 nmean), V., is the
average for regionj (R neans), V,. is the national average for
industry i (one for each of N industries). | also conpute NR

shares, t t he enpl oynent share of industry i within region j,

ijo

where E; t;; =1. This study perfornms shift-share analysis for two



sets of regions: Beale codes (R=10), and netro-nonnetro portions
of census regions (R=18). The level of industry detail used for

the shift-share analysis is the three-digit SIC code--roughly 180

i ndustri es.

Fol | ow ng Ledebur and Mbomaw, | use sinple algebra to
deconpose the regional average, V.;, wusing two identities. By
definition, V., is the sumof industry averages in the region

wei ghted by their shares, t;;:

The deconposition of V.; is derived by addi ng and

subtracting equivalent ternms on the right-hand side of equation

(1).*
N N
Vo, =Vo.+ ;tii(vi' - V..) o+ ;tii(vii - V...

The regi onal average has three conponents. The national

average, V.., is the first conmponent. The second is the region’s

N
INot e t hat t..V..=V.. , since t.. = 1. Add and
i=1 1 i 1

subtract equival ent terns:
V.j = E; tijVij + V.. - E, tijV. .+ E; tijVi. - E, tijVi. Rear r angi ng

this equation results in equation 2.
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i ndustry m x conponent. The term (V;. - V..) is the difference
bet ween the average productivity/wage in industry i and overal
average, V.. These differences are sunmed using the region’s
enpl oynent shares for each industry as weights. The industry m x
conponent will be negative if a region has a | arge share of

enpl oynment in industries with | ow productivity/wages, (where V.-
V..<0), and it will be positive for a region wth enpl oynent
concentrated in high-productivity/wage industries.

The third conponent of (4) is a residual that I wll call
the within-industry conponent. This term eval uates the
productivity/wage of each industry in region | relative to the
national average for that industry. Wen industry i’s
productivity/wage is relatively lowin region j, the term(V -
Vi.) is negative. These within-industry relative productivity
di fferences are summed across industries in the region, weighted
by industry enploynent shares in region j. The within-industry
conponent i s negative when industries in region j systematically
have rel atively | ow productivity/wages conpared to the nationa
average for their industry, and positive when region j’s
i ndustries tend to have productivity or wages exceedi ng the
nati onal average. Note that if region j's industry mx is equal

to the national industry mx, the industry mx termis zero.?

’To see this, recognize that G;t;; V,. = V.. if the shares t;
are equal to the national shares, t;., used to conpute V.. Also,
recall that Gt;; V..=V.., since G;t;;=1. Then G;t;;V,.. - G;t;V.. =
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The wi thin-industry conponent goes to zero when V;; = V,. for each
industry in region j. \Wen both the industry m x and w thin-
i ndustry conponents are zero, the regional average, V.;, equals
t he national average, V..

Finally, the shift-share equation is converted to percentage
form Dividing through by V.. and multiplying by 100 results in

an index for each region:

exj::100 + ( Industry Mix Componentﬁ + (Within-Industry Componen

The index will equal 100 when the regional average equals
the national average. The industry mx and w thin-industry
conponents are reported as percentages of the national average,
V.. An industry m x conponent greater than O indicates that the
region has attracted industries with relatively high
productivity/wages. This is usually an indicator of the capital
intensity of the local industries. A within-industry conponent
greater than O indicates that the productivity/wages of plants in
the region tends to be higher than plants in the sanme industry
| ocat ed el sewhere.

Data

Thi s study enpl oys unpublished data fromthe 1992 Census of

Manuf actures to anal yze producti on worker hourly wages and val ue

added per worker. Wages are conputed by dividing total




producti on wor ker wages by production worker hours. Census val ue
added is the gross margin between receipts and the val ue of

mat eri al s purchased (lsrailevich and Testa). Conceptually, value
added equals the factor paynents to |abor and capital, but the
census neasure includes the value of purchased services as well.
The census val ue added overstates the production occurring at the
establishment for those that utilize services obtained outside
the plant. G ccone and Hall argue that the census val ue added
measure is biased toward show ng hi gher productivity in cities,
since urban firnms are expected to use nore services. Meanwhile,

| srail evich and Testa argue that census data understate
production in urban areas because the census neasure assigns

val ue added to | ocations where actual production activities take
pl ace, while no value is assigned to |locations of auxiliary
activities (which are largely in urban areas). In nmultiunit

firms, the census val ue-added per worker neasure may be
overstated for rural branch plants if they utilize technical and
adm ni strative functions performed by workers at urban
headquarters, while single-unit plants provide these in the

pl ant.® However, the census val ue added data are the only source
that all ows conprehensive detail ed anal ysis across both industry

and geographic dinensions. Since the two alleged biases are in

3The appendi x of this study shows that nonproduction
wor kers, which include sales, admnistrative, clerical, and
techni cal personnel, are highly concentrated in urban | ocations.
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opposite directions, they may offset one another in aggregate
anal ysis.*

The anal ysis was perforned separately for the earnings of
bot h production and nonproduction workers, but in the interest of
brevity | present only production worker wage results.

Nonpr oducti on worker results are placed in an appendix for the
interested reader. \When considering a location for a

manuf acturing plant, the cost or quality of production workers at
a particular location is generally an inportant consideration,
whi | e managenent and techni cal personnel (nonproduction workers)
are often recruited fromother |ocations. The reader should keep
in mnd that the val ue added per worker results are based on al
wor kers, while the wage results are based only on production

wor ker s.

County data were summed to 3-digit industry totals for each
of the larger regions used in the analysis: Beal e codes and
metro-nonnetro portions of census divisions. The 1993 Beal e
codes shown in table 1 are a rural -urban conti nuum t hat

classifies all U S. counties into 10 groups based on degree of

“Wages and productivity should be closely rel ated, since
hi gher productivity will |lead to higher wages. The cl ose
correspondence | find in this study between productivity and wage
measures suggests that the census val ue-added neasure may not be
so bad.



ur bani zation (Butler, 1990). Counties were first broken down on
the basis of whether they are part of a standard netropolitan
statistical area (SM5A). Metro counties were grouped into three
categories based on the size of the netropolitan area where they
are | ocated, with an additional category for counties on the
fringe of the largest nmetro areas. Nonnetro areas were
classified into three classes of urbanization based on the anount
of population that lives in urban places (towns or cities) in the
county. The classes are 10,000 or nore (urbanized), 2,500-9, 999
(1 ess urbani zed), and under 2,500 (conpletely rural). These three
cl asses were then split into two groups each, dependi ng on
whet her they are adjacent to a netro area or not. Mst research
uses netro-nonnetro as the definition of rural-urban, but the
Beal e codes provide a nore detail ed neasure of degree of
urbani zation for U S. counties. The initial shift-share analysis
treats each Beal e code as a region. Subsequent analysis focuses
on regional differences in rural-urban productivity and wages by
perform ng the deconposition analysis for netro and nonnetro
portions of the nine census divisions.
Decomposition Results

By Beale Code

Tabl e 2 shows the | abor shares and deconposition results for
t he Beal e code rural -urban conti nuum The share of production

wor ker hours in each Beale code is shown to evaluate the relative



i nportance of each class of counties in the national averages.
The two cl asses representing | arge and nmedi um si zed netro areas
account for over 60 percent of production activity. Metro areas
of all sizes account for nearly three-fourths of all production
wor ker hours. ®

The index values in table 2 suggest a w de rural -urban
differential in both wages and productivity. Wges are 28
percent bel ow the national average in the nost-rural counties and
8 percent above the average in the nost-urbanized counties.
However, the deconposition shows that this “raw differential of
36 percent between the nost-rural and nost-urban places is
narrowed to about 18 percent after controlling for industry m x.
| ndustry m x reinforces within-industry differentials and
accounts for about half of rural-urban differences in
productivity and wages. After renoving the industry m x
conponent, a rural-urban gradient in productivity and wages is
still apparent, but it is less steep. The within-industry
conponents show a narrower differential of 14 percent in both

productivity and wages for the nost-rural counties. The w thin-

°The heavy wei ght given to netro regi ons explains why only
one or two regions have val ues above the national average in many
of the analyses that follow. Note also that, as pointed out by
| srail evich and Testa, the actual contribution of urban areas to
manuf acturing output is even greater than their share of
producti on worker hours, since an even greater share of
nonproduction workers is in urban areas.
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i ndustry conponent for core nmetro counties is 5 percent for wages
and 4 percent for value added per worker. The other three netro
types and nonnetro urbani zed adj acent counties are simlar--each
has small within-industry differentials. Nonnmetro counties with
| oner degrees of urbanization have | arger negative wthin-

i ndustry conponents in both productivity and wages. Nonnetro
counties that are adjacent to a netro area have higher
productivity and wages than nonadjacent counties with the sane
degree of urbanization. The differential is generally 2 to 4
percentage points, but is higher for the nonnmetro urbani zed

productivity conmponents (7 percentage points).

I ndustry m x conponents al so generally increase with
ur bani zation. More urbani zed counties tend to attract
manuf acturing establishnments fromindustries with relatively high
productivity and wages. The pattern is clear for wages. The
i ndustry-m x wage conponent falls from+3 percent for core netro
counties to -14 percent for rural nonadjacent counties. For
productivity, the industry m x conponents generally fall as
counties becone nore rural, but there are sonme exceptions. The
i ndustry-m x productivity conponent is highest for nediumnetro
counties, while core netro counties have an industry-m X
conponent of 0. Another exception is the positive industry m x

conponent for urbani zed nonadj acent counti es.
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By Metro-Nonmetro Region

Tabl e 3 shows | abor shares and regi onal deconposition
results for netro and nonnetro portions of the nine census
di visions. The regional shares of production |abor show that
production is concentrated in nmetro areas, particularly in the
East North Central, Pacific, Md-Atlantic, and South Atlantic
regi ons. Nonnmetro production |abor is concentrated in southern
regions and the East and West North Central regions.

| ndex val ues indicate that nonnetro val ue added per worker
and wages are systematically |lower than netro val ues. |ndex
val ues show that netro areas in each regi on except New Engl and
have val ue added per worker above the national average.® All
nonnmetro regions fall below the U S. average. Nonnetro wages
tend to be lower than netro wages, but one nonnetro region--the
Paci fic--has wages above the national average and three netro
regi ons have wages slightly bel ow the national average. Again,
wi de di fferences anong regions are apparent. Wage and
productivity indexes range fromas low as 77 to as high as 118.

Renoving the industry mx effect narrows the differentials, but

5The Israilevich and Testa criticismmy explain the | ow
val ue-added in the nmetro New Engl and regi on, since many corporate
headquarters and research and devel opnent units are located in
this region. Ledebur and Mbomaw and Peterson and Muller al so
found | ow productivity in New England. The netro Md-Atlantic and
Paci fic regions have high concentrati ons of nonproduction
wor kers, so their productivity may al so be biased downward.
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there is still substantial variation anong regions.

Wt hin-industry conponents show that nonnmetro portions of
regions tend to have | ower wages and productivity, but the
magni tude of the gap varies fromregion to region. Nonnetro
productivity is only 2 percent bel ow the national average in the
East North Central region, conpared with 19 percent in the
nonnmetro Mountain region. The within-industry wage conponent for
nonnetro regions is as high as -4 to -5 percent in New Engl and,

M d-Atlantic, and East North Central, and is as lowas -11 to -12
percent in the West North Central, East South Central, and West
South Central regions. The nonnmetro Pacific region has a
puzzling +10 percent wi thin-industry wage conponent. |nspection
of the data showed that the high averages in this region are due
to very high wages in nonmetro Washington state. Wages in other
nonnmetro Pacific region states were nore in line with those in

ot her nonmetro regions.

Most netro regions have positive within-industry conponents.
However, four netro regi ons have negative wthin-industry wage
conponents of -4 to -5 percent regions--South Atlantic, East and
West South Central and the Mountain region. The highest wthin-
i ndustry productivity conmponent is in the netro West South
Central region, but the within-industry wage conponent in that
region is -4. The high output per worker in the netro West South
Central region is probably due to the inportance of the capital-
i ntensive petroleumindustry in that region. The highest wthin-
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i ndustry wage conponent is in the netro East North Central
region. This reflects the concentration of unionized skilled
workers in what is often considered the nation’s traditional
“manuf acturing belt.”

I ndustry m x tends to favor netro regions, maeking a positive
contribution to average productivity in five netro regions and a
negative contribution in seven nonnetro regions. |Industry m X
wage conponents also tend to be positive in nmetro regions and
negative in nonmetro regions. The |argest negative industry m X
conponents for both productivity and wages are in the nonnetro
South Atlantic and East South Central regions. It is interesting
to note, however, that this concentration of |ow productivity
industry in the South is not observed in the netro portions of
the southern regions. In fact, the netro West South Central,

East South Central, and South Atlantic have the | argest positive
i ndustry m x productivity conponents. These results agree with
anecdotal evidence in the popul ar press that the “New South”
econom ¢ phenonenon is largely confined to urban areas, resulting
in a widening rural -urban gap in the South.

Productivity, Wages and Employment Growth

Are the differentials reported in the previous section
useful as indicators of the attractiveness of manufacturing
| ocations? |s manufacturing activity shifting toward regions

wi th | ow wages and/or high productivity? In this section,
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address these questions by conparing within-industry productivity
and wage differentials across regions with patterns of

manuf acturi ng enpl oyment growth from 1991 to 1993, a period that
brackets the year of the data, 1992, and follows the recovery
fromthe 1990-91 recession. Regional nmanufacturing enpl oynent
measures were constructed from unpublished county-1evel Bureau of
Econom ¢ Anal ysi s data.

It is difficult to identify the separate effects of
productivity and wage differentials, since the two are closely
related. Simlarity of regional patterns of wages and
productivity is inplied by profit-maximzation. For exanple, if
productivity were equal in all regions, while a substantial wage
differential existed, firns would have strong incentive to nove
to | owwage regions. However, the within-industry differentials
indicate that productivity is lower in rural regions, which would
tend to offset the attraction of |lower rural wages. For Beale
codes, wage and productivity differentials are very closely
associated, with a partial correlation coefficient of .96. The
W thin-industry productivity and wage conponents for netro-
nonnetro portions of regions display a weaker, but still
positive, relationship, with a partial correlation coefficient of
. 62.

In the early 1990's, manufacturing enploynent fell in urban
pl aces (where wages and productivity are high), and grew in nore
rural places (where wages and productivity are low). Table 4
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shows that core netro areas | ost over 400,000 nanufacturing jobs
(5 percent) and nediumnetro areas |lost a further 26,000 (0.6
percent). Al other county types gai ned manufacturing jobs,
including a gain of nearly 128,000 jobs in nonnmetro counti es.
The bulk of the job gain was in | ess urbanized nonnetro counti es,
whi ch gai ned 90,000 jobs. Conpletely rural areas posted job
gains that were small in magnitude, but large in percent terns
(4-5 percent). Data by region also show strong manufacturing job
growh in nonnmetro portions of regions and decline in netro
portions. It seens clear that urban productivity advantages did
not attract manufacturing enploynent over the 1991-93 peri od.
The job growth in nore rural parts of the United States suggests
that manufacturers were attracted by the | ower wages in those
areas, despite their |ower productivity.

Figure 1 plots manufacturing job growth rates against
W thin-industry wage differentials for each of the ten Beale
codes. A clear negative association between job growh and wage
| evel is apparent, as |owwage (rural) regions added
manuf acturing jobs at a faster rate than hi gh-wage (urban)
regions. Figure 2 shows a weaker, but still negative,
rel ati onship between job growmh and wages for netro-nonnetro
portions of census regions. Nonnetro regions tend to have
negati ve wage differentials and positive enploynent growth, while
the opposite is true for nost netro regions. O the four nmetro
regions that had negative wage differentials, two showed little
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change in enploynent and the other two were the only netro
regions to show significant job growh. The New England and M d-
Atlantic were the only nonnetro regi ons show ng significant
negative job growh. The negative relationship between wages and
job growth is nore apparent if the nonnmetro Pacific and netro
East North Central regions are excluded. These two regions had
unusual ly large positive wage differentials of 9 and 10 percent,
respectively, and showed little change in enploynent. The other
16 regions show a clear negative rel ationship between job growth
and wages.

Since the wage and productivity differentials are closely
related, the relationship between job growmh and productivity
also is negative. Regions with relatively high val ue added per
wor ker | ost manufacturing jobs, apparently due to their high wage
structure. This suggests that wages (or sone characteristic that
is correlated with wages) are the dom nant feature that attracted
manuf acturing industry to regions during the 1991-93 peri od.

Conclusion

Rural manufacturing establishnments pay their workers
considerably less than their urban counterparts. After adjusting
for the m x of industries, production worker wages in the nost-
rural areas tend to be 14 percent bel ow the national average for
workers in the sanme industry. [In nonnetro parts of the South

Central and West North Central regions, wages are 11-12 percent
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| ower than the national average. These wage differentials
suggest substantial cost savings for firns relocating to these
regi ons from hi gh-wage urban | ocati ons where wages are 5 percent
above the average. However, the cost savings would be of fset by
| oner val ue added per worker, which is also 14 percent bel ow the
average in the nost-rural areas. Low wage rural and southern
regi ons gai ned manufacturing jobs during the early 1990's,

i ndi cating that manufacturing firnms sought |ocations with | ow
wages, but the gains were small in conparison to the | osses in

| ar ge urban areas.

This study did not directly investigate the source of
productivity and wage differentials between rural and urban
areas. Does higher urban productivity, due to aggl oneration
econom es or other reasons, |lead to higher urban wages? O, nust
urban residents be paid higher wages to conpensate for urban
di saneniti es and higher costs of living, resulting in higher
urban productivity? These two questions pose a “chicken-and-egg”
dilemma, i.e., “Wiich canme first, higher urban productivity or
hi gher urban wages?” It is difficult to address these questions
of causation in the cross-sectional conparisons perfornmed here.

While rural workers earn considerably | ess than urban
workers in the sanme industry, about half of the difference
bet ween urban and rural wages is due to the rural industry m x,
heavily wei ghted toward | owwage/ | ow productivity industries.
This is consistent with the product cycle or “filtering down”
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t heori es of manufacturing |ocation, and provides further evidence
that the rural conpetitive advantage is currently in | ow wage

i ndustry. However, this also inplies that nonnetro areas are

vul nerable to conpetition from overseas | ocations where wages are
even lower. This points to the third option in the manufacturing
| ocati on deci sion--overseas |ocations. The prospects for rural
areas in their conpetition with foreign |ocations for

manuf acturing jobs are m xed. Some shifting of manufacturing
jobs fromurban to rural areas has occurred in recent years, but
rural areas have only gained a fraction of the urban jobs lost to
foreign conpetition and downsi zing. In particular, many | abor-

i ntensi ve manufacturing operations have noved overseas. The
apparel industry, perhaps the nost |abor-intensive manufacturing
industry in the United States and a | arge rural enployer, has
generally declined in the face of | owwage foreign conpetition.
On the other hand, the North American Free Trade Agreenent

(NAFTA) has, so far, failed to produce the dramatic sout hward
exodus of jobs to Mexico envisioned by NAFTA s opponents. Sone
anecdot al evi dence suggests that the shift of jobs to Mexico

foll owi ng NAFTA was | ess than expected because the higher
productivity of U S. workers offsets the cost of their higher
wages relative to Mexi can workers. Although rural workers appear
to be |l ess productive than urban workers, they likely are nore
productive than workers in | owwage nations of Asia and Latin
Anerica. This reinforces the point that wages and worker
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productivity cannot be considered in isolation fromone anot her

when anal yzi ng manufacturing | ocati on.
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Table 1. The Beal e code rural -urban conti nuum and basi ¢ manufacturing statistics, 1992

Manuf act uri ngVal ue Added per Hourly

Beal e Code enpl oynent wor ker wage!l
1,000 1,000 dollars dollars
Metro Counties:
Core Metro Central counties of a netro area w 8h042 81.0 12. 88
popul ation 1 mllion or nore
Fringe Metro Fringe counties of a netro area of 546 78.9 11. 82
popul ation 1 mllion or nore
Medi um Metro Metro ares of popul ation 250,000 - 1 mllion 4,243 82.2
12. 42
Smal | Metro Metro areas of popul ati on under 25010032 80.3 11.76
Nonmetro Counties:
Ur bani zed Lar gest urban place has popul ati on 20,000 or nore
Adj acent to netro 890 74. 1 11. 36
Not Adj acent 420 73.5 10. 88
Less Urbani zed Largest urban place has popul ati on 2,500-19, 999
Adj acent to netro 1,311 66. 5 10.01
Not Adj acent 982 61.3 9.55
Conpl etely Rural Largest urban place has popul ati on under 2,500
Adj acent to nmetro 137 56. 8 8.99
Not Adj acent 169 56. 2 8.62

! Production workers only.
Source: Butler (1990); Analysis of unpublished U S. Bureau of the Census, 1992 Census of
Manuf act ur es.
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Tabl e 2. Deconposition analysis of val ue added per worker and producti on worker wages by
Beal e code, 1992

Shar e of Labor Producti vity? Pr oducti on
Wor ker Wages
Pr oducti on | ndustry Wt hin- | ndustry Wt hin-
Beal e Code Labor? | ndex M X | ndustry | ndex M X | ndustry
percent = o—————————- percent----—-——— e
percent-----—-—-
Metro
Core 38.7 104 0 4 108 3 5
Fri nge 3.3 101 2 -1 99 1 -2
Medi um 23.5 105 6 -1 104 2 2
Smal | 8.8 103 4 -1 99 1 -2
Nonmetro
Ur bani zed adj acent® 5.6 95 -4 -1 95 -3 -2
Ur bani zed nonadj acerf. 7 94 2 -8 91 -3 -6
Less Urbani zed adj acent?® 8.7 85 -8 -7 84 -7
-9
Less Urbani zed nonadj acent 6. 6 79 -10 -11 80 -9
-11
Rural adjacent? 0.9 73 -16 -11 75 -15 -10
Rur al nonadj acent 1.1 72 -14 -14 72 -14 -14

Not e: Tabl e shows regi onal average productivity/wage relative to national average.
I ndex = 100 + Industry M x Conponent + Wthin-Industry Conponent.

1Share of national production worker hours. 2Value added per worker. 3Adjacent to netro
ar ea.

Source: Anal ysis of unpublished 1992 Census of Manufactures data.
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Tabl e 3. Regi onal deconposition analysis of netro-nonnetro val ue added

producti on worker wages by region, 1992

per wor ker and

Shar e of Labor Producti vity? Pr oducti on
Wor ker Wages
Pr oducti on | ndustry Wt hin- | ndustry Wt hin-
Beal e Code Labor? | ndex M X | ndustry | ndex M X | ndustry
percent = @ 0————————-—- percent-----———,
percent---------
Metro
New Engl and 4.7 95 -3 -2 107 2 6
Md-Atlantic 11. 4 102 -1 3 103 -2 5
East North Central 17.8 102 -2 5 118 9 9
West North Central 4.4 105 0 5 108 4 4
South Atlantic 11. 4 107 7 0 94 -3 -4
East South Central 4.1 106 9 -3 99 4 -5
West South Central 6.4 118 10 8 101 5 -4
Mount ai n 2.5 104 5 -1 99 3 -4
Pacific 11.7 101 2 -1 102 0 2
Nonmetro
New Engl and 1.0 81 -7 -12 96 0 -4
Md-Atlantic 1.4 86 -6 -8 91 -4 -5
East North Central 5.2 95 -2 -2 97 2 -5
West North Central 3.1 93 -3 -4 83 -6 -11
South Atlantic 6.2 77 -13 -10 77 -15 -8
East South Central 4.8 77 -14 -9 77 -12 -11
West South Central 2.3 90 -1 -9 82 -6 -12
Mount ai n 0.8 90 8 -19 90 -3 -7
Paci fic 1.0 95 1 -6 103 -7 10
Not e: Tabl e shows regi onal average productivity/wage relative to national average.

| ndex = 100 + Industry M x Conponent + Wthin-Industry Conponent.
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Share of national production worker hours. 2Value added per worker.
Source: Anal ysis of unpublished 1992 Census of Manufactures data.
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Table 4. Wthin-industry productivity and wage conponents and
enpl oyment growt h, 1991-93, by Beal e code

Wt hin-industry Manuf act uri ng
conponent s enpl oynent

growt h
Beal e code Productivity WageNunber

Per cent

percent percent 1,000 percent
Metro
Core 4 5 -416. 8 -5.0
Fri nge -1 -2 19.1 3.4
Medi um -1 2 -26.1 -0.6
Smal | -1 -2 11.8 0.8
Nonmetro
Ur bani zed adj acent? -2 -2 8.1 0.9
Ur bani zed nonadj acent -8 -6 10.1 2.5
Less Urbani zed adj acent?® -7 -9 51.6 3.8
Less Urbani zed nonadj acent -11 -11 40. 8 3.9
Rural adjacent? -11 -10 7.6 5.0
Rural nonadj acent -14 -14 8.9 4.5
Metro
New Engl and -2 6 -62. 3 -6.2
Md-Atlantic 3 5 -144. 6 -6.0
East North Central 5 9 -12.2 -0.4
West North Central 5 4 -11. 4 -1.3
South Atlantic 0 -4 -9.1 -0.4
East South Central -3 -5 16.6 2.3
West South Central 8 -4 5.6 0.4
Mount ai n -1 -4 15.0 2.8
Pacific -1 2 -209.5 -8.2
Nonmetro
New Engl and -12 -4 -4.6 -2.8
Md-Atlantic -8 -5 -7.7 -3.0
East North Central -2 -5 34. 4 4.2
West North Central -4 -11 27.6 5.3
South Atlantic -10 -8 21.6 2.3
East South Central -9 -11 36.3 5.0
West South Central -9 -12 13.8 3.6
Mount ai n -19 -7 7.3 4.9
Pacific -6 10 -0.9 -0.5
Al l NA NA -284. 3 -1.5

Source: Tables 2, 3 and unpublished Bureau of Econom c¢ Anal ysis
enpl oynent dat a.
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Figure 1
The rel ationshi p between manufacturing job
growt h and county Beal e code, 1992
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Figure 2

The rel ationshi p between manufacturing job
growt h and wage differential, for netro-
nonnetro portions of census divisions, 1992
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Appendix: Nonproduction Worker Salaries and Wages

Nonpr oducti on worker salaries are highest in the nmetro New
Engl and, Md-Atlantic, and Pacific regions. This reflects the
concentration of headquarters, research and devel opnent, and
ot her technical, |egal, and nanagenent operations in those
regions. This is also consistent with the “spatial division of
| abor” described by MIler and Hansen. The | ocation of |arge
corporations in the Northeast and West Coast may push up average
nonproducti on worker salaries in those regions. Large
corporations |located in those regions |ikely have higher-salaried
executives and larger |egal, accounting, and r&d staffs than
conpani es headquartered in other regions. Al nonnmetro regions
have negative industry m x and w thin-industry wage conponents.
Nonpr oducti on worker salaries range from 21 percent under the
national average in the nonnetro East North Central to 24 percent
under the national average in the West North Central and Mountain
regions. The negative within-industry wage conponent for
nonnmetro regions further reflects the location of routine
production operations in rural areas. The nonproduction
wor kforce in these areas is |likely nore heavily conposed of
clerical and other | ow paid personnel than urban establishnents.

Product cycle theory suggests a “spatial division of |abor”
(Barkl ey, 1995; Hansen, 1979; MIller, 1989), where nonproduction

wor kers are concentrated in urbani zed areas and production
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workers are relatively concentrated in outlying regions.

Nonpr oducti on workers are often used as a proxy for skilled

| abor, while production workers are usually considered unskilled
| abor.” The regional shares of nonproduction workers and
producti on worker hours shown in table 1 confirmthe presence of
a spatial division of labor. Only 13.5 percent of nonproduction
(skilled) workers are located in nonnetro regions, while nore

t han one-fourth of production worker (unskilled) hours are in
nonnmetro regions. In eight of nine netro regions the share of
nonpr oducti on workers exceeds the share of production worker
hours, while the production worker hours share exceeds the

nonpr oducti on worker share in all nonnmetro regions.
Nonproduction workers are concentrated in the nmetro East North
Central (19.0 percent), as is production |abor (17.8 percent).
This region is the nation’s historical “manufacturing belt.” The
metro Md-Atlantic and Pacific regions have the second- hi ghest
concentration of nonproduction workers (15 percent each) and the
great est i nbal ance between nonproduction and production | abor, as
t he nonproducti on exceeds the production | abor share by nearly 4
percentage points in each of these two regions. This reflects

the | ocation of headquarters, other managenent, sales, research

"Leanmer has criticized the use of production-nonproduction
wor kers as a proxy for skilled-unskilled workers, but the
availability of this variable and | ack of other information on
wor kf orce make this a conveni ent neasure.
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and auxiliary functions in the northeast and on the west coast.
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Appendi x Tabl e. Regi onal
annual sal aries, 1992

deconposi tion of nonproduction worker

Not e: Tabl e shows regi ona

average productivity/wage relative

Conponent
Enpl oynent | ndustry Wt hin
Regi on share | ndex M x i ndustry
———————————————— percent--—-——————————————
Metro
Core 54. 2 107 3 4
Fringe 2.6 93 -3 -4
Medi um 22.9 99 0 -1
Smal | 6.8 88 -4 -7
Nonmetro
Ur bani zed adj acent 3.5 87 -6 -8
Ur bani zed nonadj acent 1.7 80 -8 -13
Less Urbani zed adj acent 4.3 82 -8 -10
Less Urbani zed nonadj acent 3.1 76 -11 -13
Rural adj acent 0.4 73 -12 -15
Rural nonadj acent 0.5 67 -14 -18
Metro
New Engl and 6.3 109 1 8
Md-Atlantic 15.3 108 1 7
East North Central 19.0 104 3 1
West North Central 5.6 99 2 -3
South Atlantic 11. 4 98 0 -2
East South Central 3.3 90 -3 -7
West South Central 6.8 97 2 -4
Mount ai n 3.2 94 0 -6
Pacific 15. 4 108 2 6
Nonmetro
New Engl and 0.7 87 -6 -8
Md-Atlantic 1.0 85 -5 -10
East North Central 3.1 89 -6 -5
West North Central 1.8 76 -10 -14
South Atlantic 2.7 79 -10 -12
East South Central 2.0 76 -11 -13
West South Central 1.1 77 -8 -15
Mount ai n 0.6 76 -7 -17
Pacific 0.6 84 -11 -5
I

to national average.
Wt hi n-1 ndustry Conponent

100 + Industry M x Conponent +

Source: Anal ysis of unpublished 1992 Census of Manufacturing

dat a.
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