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i : INTRODUCTION
1L G M Yon Pursiesberg, Siabdlicstion chaooeristive of usemploymend issaam, fad, This paper estimates the nature and extent of external econoniies of scale
Labr Rul. Reo. 3. 363-T0 (1575 +  In wo-digit manulacturing industries, Cross-sectional data for the United
b - States and Bracl are ubbized, with wrban areas as the vnit of observation.
The cconomelric work provides important evidence loward resolving major
questions in the literature on scabe economies, industrial location, and urban
# economics i general. In s lilerniure, paramelric exiernal econonues of
gcale are the accepled basis [or the cxisience of large cities (Mills, 1967;
Damst, 1973; Henderson, 1974), with competitive production  seclors
(Chipman, 1970), The Grst guestbon is whether these external scale ccono-
mies arc oncs of localization or of urbanization. A second question is
{2, whether these scale elfects are large and persist, or whether they tend
ji+  quickly 1o peter oul. The answers (o these questions have implications for
guestions concerming the nature of 4 system of cities, industrial bocation,
and the efficiency of big versus small cities,
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L. Nature of Exitermal Econonries of Scale

* Urban external ceonomics of scale arise from placing relevant resources

fn spatial proaimity such as the same ¢ cily, which improves Cthe productive

. e@vironment of Tocal Tirms, A basic question concerns the nature of these

& _f'm:mmlﬁ. o whal characterizes the external environment relevant Lo

F - ra Rrmn's productivity, One onswer is that external econoncs of scale are
(ﬂﬂ- of localization, indicating that they are internal 10 cach indusiey in o

< \ particular city. Thus, the scale factor affecting a firm is measured by 1otal

" semployment (or output) in that firm's industry in that wrban arca. These

| seomomies reflect {i) economies of intraindustry specialization where greater

| Imdustry size pormits greater specialization among firms in their detaibed
; !m\:nm, (1) labor markel economics where indusiry size reduces search
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Jeosts for firms looking for workers with gpecifbe training rebevant o Uhal
[ industry,' {iii) scale for “communication™ among firms affecting the speed
ol say, sdoption of pew inmovations, and (iv] scale m providing {unmea-
sured) public intermedinte inpuls lailored 1o the techmical necds of &
| prerticndar indusiry.

An aliernative answer is that scale coonomies are urbanization ongs,
which means they are external Lo any imdustry, sl result from the gencrul
level of economic sclivily in o city, a5 might be measured by total cily
population or emiployment. These economies reflect benelits of operating in
a large urban cnvironment where there s a lurge wverall likor market, a

Iflurge service seclor interacting with all manufacturing, and so on. Whik
Jifferent industrics might experience different degrees of wrhanization ceon-

| amies, only the size of the Gy, ol its indusiry composition, alfects the
extent ar level of scale effects relevant Lo firms in each mdusiry.

Impltearions for Iadistrial Losaiton

What are the implications of whether scale coonomics are prinurily ones
of localization o of wrhanazation? First, there is the isswe examnel by
poomaw (19817, Segal (1976), ond Sveikauskas (1975} of whether produc-
tion fresources are more efficient in large versus small citics. Un an aggregd-
five bevel, resources are in some sense more  productive in large
citics— ol herwise large cities with their high costs of living could not pay the
high wages necessary to aliract residents. The guestion is why this oocurs
One answer 15 that generally coonmies of seale are wbanization, implying

| that all 1ypes of resource employment are more cllicient in large cities. This

nodion. however, can raise the guestion of haow small cities then manage W

exisl, anruct resources, and thrive, An alternative answer is Ul large cities

are more productive both because they have different industrial O G-

lions and because semomics of scabe are bocolization. Small cities contain

| industrics with low localization cconomies while Jarge citics contain oncs
. with high localization ecomomics.

Mote that these notions imply that il is critical 1o estimate the nature of
sealie economied industey by industry, rather than o specily an aggregate
production function for the Gty (where an ageregate Tuasction also involves
mixing different teghuologies which makes it diflivalt Lo inlerpret any
patimales). An pggregale production lunction cin by delinition have oaly
urhanization coonomies represented in it Thers 15 then o winy of determin-
ing whether the resulting urbanization measures caplure only imalusirial
compaosition effects, where as we move up the city siee distribution, indusary
composition is shilting toward indusiries with greater localization econd-
mies, Our empirical resulls suggest that this is what happens.

| heste 1Bt lese are real nod pronniary ontemmalities, s milcied in the samch likeraturc
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The nalure of scals economics has related imphications for mdusinal
location. IT scale economics arise primarily from lecalization benelits, then
simple theoretical models suggest that the moaocentric cities of the urban
literature tend 1o completely specialize in production of goads wlhicly are
ILradml across cities (Hendersen, 1974, 198317 1o these models, equilibrivin
1% characterized by different types of cities, where each Lype is speciabized o
the production of ene set of interrelated export goods. Diflerent iypes of
cities have dilferent cguilibriwm sires, increasing as the degree of localiza-
‘lion economies of the industry the city is specialized in increase. ln that
case, the rebevant guestion is not whother resources ane more productive in
large versus smiall cities, but whit types of industries are best ol and likely

o be Found) in what sizes of cities.

In the empircal work we wall point ol & stirong correlation between
industries which cxhibit localization economees and imdusiies which cites
tend 10 specialize in, Thus, i is important o clarifly what we mean by
specialization and 1o note which industrics cities tend 1o specialize in

In practical application vonsidering, for example, ranspor cosis, the
notion of absolute specialization becomes 0 some exient one of relative
specialization. First, even in the absence of urbanization economics, corlain
footloase industries which otherwise might cach form the core of specalized
separate monocentre cities, may cluster wogether 1o reduce the intercity
costs of trade and form large multimecleated metropolitan areas.® Second,
while St urban arcas may specialize in the export of ome wo- of
three-digit product, some others may produce expensive-to-ransport goda-
ponents of that product primarily for local consumpdion. From uncensored
three-digit Industrin] Census data for Brazil there appear for many in-
dusiries 1o be three classes of urban areas® For any two-digit industry. at
beast hall (rextiles and food processing) snd often three-guarters or more
(machincry and metalsy of the wrban areas have no employment in any
(ihres. or lour-digit) component of that sndustry, The remuining cities than
have employmient in that indusiry tend o form a bimodal distnbution with
mbout three-gquariers having minimal employmend, typically in Towr-digit

Iyiih uhanizalion coommmics, specializaion may also oucur 5 the degeee of wrbanization
ecoacmies vakes across indusirics. However, in this case the laes bor specahization are much
wraker thas with loculizomon economies when ivderoidy tramspor] cosls (sée lader) are -
wroduced

Yeme Henderoom [19H3] Tor a discussion of thic prosess allvsing fof resourcesusing s
fostlame snddustries, Mot thal nalural resoures consideralioss cam belp explion some degree of
;p-n'diu_liup. Flwever, many of owr spocialasd lypes of dilics (s Appendis &) are pob
resounce indensive. Sevand, il seale cvemanies are ceses of urhanizaios, these is moo neasom why
faatlorse indusaries will mol be atiracted foe cities which have reusemoe-mang, poadut=on.

*Dhue ko commaring, Tof discleoiore, we camnol do dhis dassilicason or the Uniicd Siales hassal
oa Manulaciuring Census 1t
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parts or repair subcategories, and one-quarter having large employment in
one three-digit component. :

To what extent is the notion of specialization consister t with the data? At
least half of the 243 U.S. SMSA’s in 1970 could be classified as highly
specialized in one manufacturing industry. The same comment applies to
the 126 urban areas in our Brazilian sample.® For the U.S,, in Appendix A,
we present a sample of results from applying cluster analysis to form groups
of SMSA’s with similar proportions of employment for 229 industries.
Using a strict cluster criterion in the algorithm, the following types of
manufacturing SMSA’s are identified: auto (12 SMSA's), aircraft (6),
shipbuilding (4), steel (9), industrial machinery (5), communication
equipment (4), petrochemicals (4), textiles (6), apparel (7), leather products
(3), pulp and paper (6), and food processing (5). Where possible, the
fraction (lower bound estimates) of local employment in an industry is
noted. Anything beyond 20% is a very narrow SMSA, given that the bulk of
local employment is in nontraded good employment (local government,
housing, retail, and personal services, etc.). Moreover, specialization is so
pervasive that most SMSA’s have strong representations in only a few of the

117 manufacturing categories represented in the most detailed population | 71;

Census data.

- SMSA’s not specialized in manufacturing generally fall into three cate- §.-
| gories: large diversified megopolises (consisting of multiple-name SMSA’s -
representing agglomerations by the Census Bureau of formerly independent - e
SMSA’s), government urban areas (state capitals, university towns, etc.), ; &
and cities servicing rural areas in a traditional central place model (with -
heavy employment concentrations in wholesaling, warehousing, and trans- -

portation). In general, the largest megopolises are underrepresented in heavy
manufacturing,.

Focus of the Paper
The econometric work in the paper deals with the following questions.

Are scale economies urbanization or localization ongs? Does the degree of .

scale effects (defined later) remain constant, increase, or peter out as the
level of scale increases? Do industries where scale effects are localization
ones tend to be the daminant industries of specialized cities?

To answer these questions we use both Brazilian and U.S. samples §

described later. The samples complement each other, in that certain tests

SFor Brazil from cycballing employment patterns, we found the following types of cities:

textiles (22 urban arcas), apparel (1), iron and steel (6), food processing (10), nonmetallic :;

mincrals (5), pulp and paper (2).'trunsport cquipment (2), chemicals (1), beverages (1), and

nonelectrical machinery (2). Specialized urban arcas have 9-49% of employment in just one .

usually three- or four-digit industry, with a typical concentration of 20%.
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w‘hich cannot be carried out in one sample can be carried out in the other
given ‘diﬂ‘ering data availability. The use of different samples also allows ué
to point out the cross-country consistency in findings about the nature of
systems of cities.

The qnly closely related attempt we know of to examine urban external
economies of scale is Sveikauskas (1975, 1978). The questions Sveikauskas
focuses on are somewhat different; and in measuring productivity, he is
unable to control for variations in factor ratios and in labor force q\;alitics
across cities. However, some of his results are similar to ours (see especially
Sve1kau§kas, 1978, Table 9) where he estimates significant localization
economics for food, apparel, transport equipment, machinery, electrical
machinery, and to some extent primary metals). Shefer (1973) and Carlino
(1978) have also examined sources of scale effects, but their results are
inferred from a restrictive interpretation of the impact of scale effects on a

. CES production function. In contrast, we opt for a flexible functional form
a;_)proach in estimating urban productivity; and we estimate scale effects
directly, controlling for other arguments affecting productivity. Hansen
[1_983] al§o examines productivity by firms in Brazil and concludes that for
!us special sample neither urbanization nor localization economies are
important. However, his results are not generalizable and his data are
inadequate to draw conclusions concerning urban agglomeration effects.

1. METHODOLOGY FOR MEASURING THE NATURE AND
EXTENT OF EXTERNAL ECONOMIES OF SCALE

1.1. Sources and Magnitudes of Scale Effects

To estimate the nature and extent of scale effects, we define two general
approaches. For Brazil, we employ versions of both approaches to check
that they yield the same results. For the U.S., we have the data only for the
second approach.

Approaches to Specifying Technology

“The first approach is to estimate a production function where
Y = g(S) V(K). (1)

Y('K) is the firm’s own CRS technology for K a vector of inputs. g(S) is a
Hick’s neutral external shift factor whose arguments are scale and tcchnol-
ogy measures specific to an industry in an urban area. Since Y(-)is CRS, we
can aggregate over firms and use industry-urban area obscrvations. The

: ‘ assumptions of Hicks’ neutrality and CRS are tested below.

: Equation (1) may be rewritten as Y/L = g(S)Y(k) where L is labor
inputs and k the vector of ratios of remaining factors to L. Taking
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logarithms, defining log(Y(k)) = f(logk) and doing a second-order Taylor
series expansion of f(-) about all k, = 1, we get a transiog type of
specification for the estimating equation

log(Y/L) = C, + log g(S) + Za, Ink, + 1/22 Zyu(log(k,))(log(kj)).

)

To infer scale effects, we estimate (2) rather than a traditional multicqua-
tion model with a primary production function (1) plus fac.tor share
equations. The factor share equations provide no dircct'informauon. about
g(S) and estimates of the primary production cquation arc subject to
multicollinearity which (2) avoids.® Two attempts to construct the necessary
data to estimate a translog production model for the U.S. yielded estimates
that violated basic regularity conditions. Since we are focusing on scale
effects, not on elasticities of substitution, we chose (2) as the'approach. .

The second approach we employ is to define the unit cost function
consistent with (1) and the Hicks® neutrality and CRS assumptions where
unit costs, c, are

¢ = (8(8) e(p) ()

for p a vector of input prices and ¢(+) the dual representation of the firm’s
CRS technology. g(:) is the same as that in Egs. (1)‘ and (2). Frqm
Shephard’s lemma, dc/dp; = L/ Y, where L is the labor input and p, its
price.

Taking the reciprocal and then logs, we get

log(Y/L) = log g(S) + log((dc/dp.) . (4)

We call (4) the dual factor usage equation. Again in the spirit of the u'zms.log
approach, we define the second term on the RHS of (.4) to be a function
o (log p;). We approximate itby a ﬁrst-ordpr Taylor series expansion abogt
p. = 1. Given that (4) is already a differentiated fu‘ncu()'n, we dfd not qdd in
the second-order lcrms.in presenting the results. Experimentation indicated
little gain from doing so (sce footnote 9). Thus

()

log(Y/L) = C, + log g(S) + Y a;log p,.
i

¢ For example, for Brazilian machinery, iron and steel, and electrical machinery, and for uUs.
fabricated metals and machinery (where capital stocks for 55-60 SMSA's were labongusly
caleulated from investment series), the simple correlation cocflicients between any pair of
output, labor, and capital stock were over 0.95 in cvery casc.
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In (5), while the a; in theory could be used to calculate typical measures of
b technology (e.g., variable partial elasticities of substitution), in our work,
because of data limitations, the measures are not identifiable. For the same
reason we do not estimate a full cost function and factor share equation
model. The specification of (5) is discussed again later.

Specification of Scale Effects

The scale measures in (1)~(5) relate to measures of localization and.
urbanization economies. The former are measured by own industry ecmploy-
ment in an urban area and the latter by cither urban area population or
total local employment (the results are identical). We experimented in both
samples with various specifications for scale effects. In both cases, the

experiments described later strongly indicated that generally the best specifi-
cation was

g(+) = eVIN

(6)

where

e, =d(log¥)/d(log L) = —v/L.

L is own industry employment in an urban arca and N is the population of
“the urban area. The interpretation of the ¢, and e, elasticities is that a 1%
increase in, respectively, L or N leads to a g, or ey% increase in output of
“any firm in the industry in the urban area, holding the firm’s inputs fixed.
. The specification of a declining €, is strongly supported by evidence
presented later. It also has the advantage of reducing collinearity between
;. the scale measures. We also experimented with some other external scale
* economy measures noted later.

Control for Other Effects

Usable technology for an industry in the sense of what production
* innovations firms adopt may vary across SMSA’s as the education and
experience of the industry labor force varies. To control for this and other
impacts of labor force quality, we insert measures of age and educational
attainment specific to an industry in an urban area (as arguments of g(S)).

In (1), Y(+) may not be homogencous of degree one. To allow for degrees
" of homogeneity different from one, we control for average firm size for each
industry in each urban area. While this is a direct test of the degree of
homogencity, it is not a direct test of the assumption that Y(-) is homoge-
neous of some degree, an assumption which allows us to aggregate across
firms. A significant cocflicient for average firm size under our assumptions
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2 .
measuring a degree of homogencity different from one would also raise a mlcrcom‘ujc(cd by modern transport and communication services. ‘The sys-
suspicion of general nonhomogeneity. A tem f)f cities is similar to that in the U.S. in terms of specialized cities 31(,
Finally, we note that scale effects may not be IHicks neutral. The tests of thll’lhllli()l‘l, and the stability of that distribution. The urban area (lc(i;1’itli()‘ll
Hicks’ neutrality and the results confirming neutrality are discussed later. in Brazil is similar to the U.S. SMSA definition. Counties (municipios) are
}  grouped together to form urban arcas for large urban arcas and sn;l'xilcr
1.2. Empirical Implementation . urban arcas are a single county (municipio). o
.
Statistical Problems o Specifics of Estimating Equations
'The problems in estimating (2) and (5) are related and we discuss (2) first. § For the U.S. we estimate the dual factor usage equation (5), where output
In estimating (2), factor ratios and the measures of own industry scale could } is measured by the value of production (the now prcfcrred,altcm'ttivcl :l
be viewed as endogenous variables whose magnitudes are subject to dis- } value added [Fuss and McFadden, 1978]). The corresponding rclcvm‘u i )u(:
turbances correlated with disturbances in (2). Ordinarily a remedy would be N prices on the RHS of (5) are wages p,, capital costs, and materials ¢ )l't‘
to use 2SLS with factor prices and urban population treated as cxogenous §r- For the last two prices we have no data. We could a%s’umc lh'l‘l 1hc‘%: ('b' S
variables and used as instruments. 3 /are spatially invariant, apart from a random coni{)(mcnl ‘l'l()wc;v _P”“l"-s‘
Unfortunately, our situation is not a traditional one. For many industrics, location theory literature is predicated on the prcsumpiion th’“(,r, “L
in some urban arcas the industry is the dominant export industry of the city. materials prices vary across space in a consistent fuslli(;n with digl.n‘,cc %;::;:
In any theoretical model [e.g., Mills, 1967] this means own industry cmploy- §° regional market centers. Morcover, the notion of transport cmi :lclincwl :d
ment, local wage rates, taxes, and city population are jointly determined. § market areas is consistent with evidence [Weiss, 1972]. 'Fl\cref(;rc we 'l‘”(:W
Thus factor prices and city populations may not be suitable instruments. §°  materials price to vary by distance u from regional market ccntc,rs, 5(; that

price is p(,(.l + bu) for p, the price in regional market centers. The sign of b
is not restricted.” In estimation, log[ po(1 + bu)] is approxifﬁalcd by log p
+ bu. Sccc)nd, three regional dummy variables (RD,) are inserted to ullo»\(/)
for reglgnal market center price ( p,) differences relative to the Northeast
The regional dummies also may capture regional differences in the cost of
. capital. Thus, (5) is revised to become ‘

For Brazil, there was simply not enough other information on cities to
t provide a list of suitable other instruments to test for proper specification of
' to do 2SLS work. For the U.S. in estimating (5) we also have the same *
problem of endogenous RIS variables such as wages, labor force quality,
and scale measures. Here we had a long list of possible instruments. We do
Hausman [1978] specification tests for orthogonality of explanatory vari-
ables to the error term and we report 25LS results for the U.S. 3
log(Y/L) = log G(S) + Ay + B, In p, + Byu+ Y 8RD,. (5a)
i=1
'!'hc flexible function form approach inherent in (5a) allows us to directly
estimate .thc characteristics of G(8S) without having to interpret them under
the !‘estrlcli()n that technology is precisely represented by one particular
specific f.unctional form. However, if we drop the terms in (Sa) beyond
‘np,_,. this truncated form of (5a) is the same as a factor productivity
equation based on a CES production function. Like Sveikauskas [1975
1978) or I!anscn [1983] we do not interpret our results in the context of z;
1CES function, but utilize the direct flexible functional form interpretation of
:.(}a). or even any truncated form of (5a). There are three reasons for doing
10. The extensive econometric work of the last decade or so on production
Nmolpgy has decisively rejected most traditional specific functional forms,
Parucular the conventional CES (see Fuss and McFadden [1979] for a
teview). Sccond, our statistical work supports this rejection and indicates

Data

For the U.S. the primary data source is the 1972 Census of Manufac-
turers. Labor force quality measures and demographic information were ;
obtained by utilizing tables from the Sixth Count of the 1970 Population
Census, accounting for major changes in SMSA definitions between 1970
and 1972. The basic sample covers 238 SMSA’s. Details of variable defini-
tions and other data sources are given in Appendix B. v
/ For Brazil, the primary data source is the 1970 Industrial Census. The
[ data are remarkable. Included are data on different taxes, wage supplements
-and fringes, and current market values of equipment and structures. Ine
dustry specific labor force quality measures were obtained from the 1990
Demographic Census. Details are in Appendix C. The basic sample is the
126 urban arcas over 20,000 in 1970 in Southern Brazil (the states of Minas
Gerais, Espirito Santo, Rio de Janeiro, Sao Paulo, Santa Catarina, and Rio
Grande do Spl). Southern Brazil is the large well-developed region of Brazl
containing major citics on the coast and in the resource-rich interior, all &
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that the terms beyond In p, in (5a) are generally significant_(and so can be For Brazil, in estimating (2) and (5a), output is measured by value added
additional second-order terms).® Finally and perhaps most critically, in the ¢ \because we did not have a good measurc of valuc of productio)r,) 10 For valie

: Brazil work where both (2) and (5) can be estimated, our two sets of results added, inputs are capital and labor. In estimating (2) inclusion of both t
(production function and dual factor usage equation) for the form of the log k& and (log k)? terms resulted with onc exception in insiéniﬁcam (o k;g
logG(S) function are almost identical under the flexible functional form terms, and thus (log k)? is generally dropped. In essence, in Brazil Wilﬁ the
interpretation of (5a), but radically different under, say, a CES interpreta- | smaller sample sizes, the data only permit us to approxir;late technology b
tion of a truncated (5a), where a CES is “unstable” for elasticities of a first-order Taylor series expansion—a Cobb-Douglas function. In (2§yam};
substitution near 1.° (5a) for Brazil, despite the absence of materials we leave in tl.le distance
H | | terms. In the Brazilian institutional context, in (5) the distance term allow
By comparing est.lmates of (5a) with fmd without fwll terms bcyond. log p;., one can pcrl‘orm for capital market imperfections where the price of Ca‘ _t' ’l bl e 4'__5
a rough single-cquation test of the validity of the CES. An F test rejects the truncated (CES) distance from major market centers in the absence p.l a rlse§ with
centers, S of other information on

version in 8 out of 16 industries at the 0.05 level, 2 more at the 0.10 level, and another 2 at the overall capital ¢ ; J
0.20 level. We also tested the truncated (CES) version against a second-order Taylor series ) apital costs. Second, inclusion of the distance terms in the context

expansion of (4), which adds (log pp)2, u?, and log pfu to (5a). All but 3 industries reject the Of. a less developed country to control for possible variations in output
truncated version at a 0.20 level (and 9 reject it at a 0.05 level). Two of those three industries y prices seems reasonable. p

are printing and furniturc which are not important industries in our analysis. As an aside, we
note that in testing a second-order Taylor serics expansion against a first, only 7 out of 16
industries accepted the expanded version of the 0.20 level, and just 3 at a 0.05 level. To reduce 2. EMPIRICAL RESULTS

the level of “noise” in the equations we usc just the first-order expansion. The impact on the T e it .. )
scale cffects is minimal. In 10 industries y changes by less than 5%. In only 3 industrics are p ng the empirical results, we start with the results on external

there big changes (over 20%), and in only 1 of those (leather products) are the coefficients _econon?ies of scale. We first present the primary, OLS results for two-digit
reasonably significant to begin with. For the sake of comparison, for 3 industries we present the } industries, for Brazil, and then for the U.S. Then we present 2SLS result
results on critical variables in (i) (5a) and in (i) the truncated (CES) version of (5a): & for the U.S. and results from experimenting with the functional forn:

specification of scale effects. Finally, we examine other possible sources of

1/L lnN Inp. u Reg NC Reg S Reg W adj R? . .
! external economies of scale. Having completed the examination of scale

Food products (i) —101 —.01 1.14 02 26 13 13 40 effects we turn to results on other variables in the basic OLS versions of (2)
(278 (50) (7.48) (298) (42 208 (183 '} and (5) for two-digit industries for the U.S. and Brazil. We conclude this
iy —124 ~—04 LI 32 © section wi aminati e
a2 A% (A th an examination of whether scale effects are Hicks’ neutral.
Pulp and paper (i) ~ .46 —.02 1.03 02 .02 05 14 .60
@15) (1.2 (7.13) 1) (3% (102 (2.05) 21. Extern . S
@) 49 —03 106 7 al Economy of Scale Estimates
224y (178) (187 We start with Brazil to demonstrate the consi i
. . ! sistency of results obtained
Mackinery O % 0 04 oy @5 cet e o from the production (2) and dual factor usage (5) equations. We then turn
G~ -0 o 27 to the results for the dual factor usage equation for the United States.

(243)  (6T) (411)

9In a CES the estimates of scale eflects are obtained by combining the estimates of G(S),
with the coefficient of log #;, where as the coeflicient of log p, (the clasticity of substitution)
approaches 1, the equation exhibits instability” and there is a sign switch in the interpretation
of scale effects. For example, a coeflicient of 0.1 on In N is interpreted as a positive scale
clasticity of 10 if the point estimate of the cocflicient of In p, is 0.99 and a negative scale
elasticity of 10 if the point estimate of the coefficient of In p, is 1.01. We interpret
the elasticity directly stating that a 1% increase in N will raisc productivity by 0.1%. For the
first six industries in Table 1 (RHS), the estimates of y under a CES interpretation would be ;
iron and steel 375, machinery — 43, transport - 91, chemicals — 305, textiles 224, food —240.
As we will see later, four of these six results are radically different (including two sign switches)
from the production function results. In contrast a flexible functional form interpretation of
(5a) yiclds in all cases results that are statistically indistinguishable from the production

function results.

Brazil

In this section in Table 1 we present results for Brazil for (2) and (5) for
, (hc_componentl log g(S) = —vy/L + ¢, log N. Note that for positive locali-
zation economies y < 0 and g, = —y/L. On the LHS of the table are the
:productlon function (2) results and on the RHS the factor usage (5) results
."l'hc RHS results were obtained early in the project for (only) the sample oi
lgfiustnes shown and since the production function became the primary

4

10 . . .
There was a problem both with the materials data and with inclusion of home production
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equation only it covers all industries. All two-digit industrics with sutlicient ( TABLL 1
sample size are represented for the production function." y External Scale Eftects for Brazil: Two-Digit Industrics
Examining the cstimates of ey from the production function, there is Producti i : o
almost no evidence of urbanization cconomies except in printing and oduction function cquation® Factor usage equation”
publishing and some weak evidence for nonmetallic minerals and furniture. -
For the other industries, sign patterns are mixed and coeflicients hover near . Y (= v/500) £y N y .
ZCT0. . . ' . . Iron and steel 101.233 93.721 20 "
In contrast is the strong evidence of localization economies. kxcept for N ' (1.79) [ “.94)] g ».(2)21 36 --109.49 036
printing, all vy coeflicients are ncgative and hence all scale clasticities ‘l’:‘lg}‘“‘wl - 36.100 —«43.749] 07 (,()3)7 57 (2.30) (57
positive. Given the multicollinearity between L, log N, and firm size, most Trar:sl)(:;](uy 7((;:5) (2.71) (1) 2(?23) D15
of the coeflicients of 1/1. are significant at a reasonable level. We also equip. ()2'4;(: (“?g_‘"] 14 009 26 69.80 -~(‘(3;(4)§
reestimated the production equations dropping the log(N) term where it Chemicals 103.657 @27 (:20) (2.04) (:(,5;
had a trivial impact (arbitrarily defined as both a coefiicient under 0.03 and ‘ (2.59) 22 084 28 - 12826 017
a ¢ statistic under 0.75). These results are reported in square brackets in ) Textiles -60.273 -57.812] 1 “3?3) q (2.10)  (.15)
Table 1, beside the first column of figures. Dropping log(N) has litle & Apparel 1(;;3; (.57 (?20) ((’?3;‘) -:)’(())4
impact on the vy cocflicients; however, in all but onc case 1 statistics are ’(:49) ['” 2%-7)31 03 018 42 ' .
raised. 4. Pulpandpaper - 65958 |- 65:253 13 oo
The localization effects are large. Median employment across urban areas ' (1.32) (1_51)‘, : 00521
for most industries in the sample is 350500 employees, although for iron Food processing - 21.586 04 (8(;; T
and steel and textiles it is nearer 900. Livaluating the clasticitics at 500 ¢ &) (76) i;’;;(’ — 060
employees yiclds the figures in the second main column. The numbers are &5 Nonmetallic ~27.941 06 080 o
typically over 0.1, meaning that at 500 own industry workers in a city, 10% : Fu"r::ﬁir;ls (1.00) ' (133) (S :?::2 066
increase in own industry employment in the city will cause a firm’s output 10 ’ i?‘(l)(;(’ 05 049 53 -~ 37"4(;2) (.(l)g()) .
rise by 1% without the firm increasing its own inputs. Putin a diflerent light, "+ Printing & 9:46{ (1.15) (L6T)  (42)
4 10% increase in industry employment will allow the industry (for the same publishing (.36) (7-;;{)7 32 -25302 180
b - (1.16)  (2.88)

cost of capital) to raise wages by 1/a%, where a is labor’s share in a

Cobb-Douglas production function. :

Finally, for Brazil, from the RS of Table 1, the cstimates of external
ased on the dual factor usage equation arc very close 1o
tion function. This was most encouraging because for
ly the dual factor usage equation. We

. .N;rrle. :, statistics arc in parentheses.
¢ basic estimating cquation is i
j ’(I/L.IH(N) 1; x(n:\‘::lrng cquation is (variable definitions are in Appendix C) (¥ /1
Al ”m,; " (:mc;.l\,g:,c“'(/:,)? u ‘ln (k), average age, pereent 1f illiterate), i’()r indus‘tz'ir?
servations, average age, pereent 1 illiterate, and u are dropped e
i é red.

.»
5 Th timg 2 Cque Y is I 5 5 S
C cstimating cquation is . ( a) without regional d nmies ven on i3t 210
g ) 2 ur € (g n ]y ORNC reglon In

cconomies of scale b
those for the produc
the United States we had to rely on on
turn to the U.S. results now.

United States

Oa the LHS of Table

scale for th; rd:.‘?:%“’“ l)rlt;wl}t the OLS results on external economies

incrals has si .1i(‘ll~.u brates. For the United States only nonmetallic

adustries thcr‘ & Ldn]t positive urbanization cffects. For the remainin
! ere is an almost equal divisi P ——— dimning

,mzation eflects. 4 sion between positive and negative

U gor Brazil there is a ;!mhlcm that the repair and other servicing activitics associated wil)
manufacturing scctor, not the service sector. To avoid havig’s
a service component in the urban arca, we excludd i
below 100 in the urban arca from the beginning (e
censored). Note that in the U.S., data observaon:y
they are automatically censored out. ¥
bstitution using a translog cquation system for dctainl
are more homogencous, we included all observation:
although a quadratic form#

an industry are put in the
observations where there was only
obscrvations where employment fell
two-digit industries but not three-digit were
where employment is only 100 almost never appear
later work focusing on elasticitiey of st
three-digit industry data where activities
The localization versus urbanization results were just as strong,
tion for ocalization cconomics became dominant.

ant data
Tobacco i - are simply groupings
bacco is omitted because the sample size is only f()lury BroupmeEs

3 9
transport Illdll\'lly is omitted because censo i removes o mpor
ne | us ns 9 )
1 ' e S b g v 1 st oall i ¢
xWO'dlg t ll)('hll.\“ es 38 and 39 are omitted on the basis that lluy
mixcellancous activities. :
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{
) Allowing for diflerences in industry definitions and coverage, similar
TABLY 2 ] . . p industrics do or do not exhibit strong localization efiects in the United
Eixternal Scale Effects for the U.S.: Two Digit Industrics States and Brazil. Similar patterns of strong localization effects hold for the
OLS 2518 } heavy manufacturing industries in the first three or four rows of Tables 1
. N and 2. (In Brazil the chemical industry includes petrochemicals which have
a N ol a/3) “ N ' strong localization effects in the United States.) The lighter manufacturing
. als 1.201 073 24 1.627 088 98 industries which urban areas specialize in (Icather products, wood products,
LU0 (7_'_{1) (1.96) (1.57 “'(7)3)5 1o pulp and paper, food products) also demonstrate strong localization effects,
Vilectrical -~ 1087 022 20 (12‘:‘2: (V,(,x') especially in the United States (apart from textiles in OLS estimates).
machinery 849 (10D " 13 020 168 In both countries there is a strong general relationship between industries
Machinery (;(ﬂ ((7):): o (.43) (.69) b which cities specialize in and industries having localization cconomies. For
_ (;2;)(. 302 45 1.985 366 36 example, for the United States, the top panel of industries are all ones which
Petoleum (2.50) (3.26) (.79 & (7)572) 0 SMSA’s specialize in.'* In contrast, in the bottom panel, the more ubiquitous
Apparel 063 055 A3 (;gi()' () consumer industries (pri‘n'ting, nonmetallic mincrals)'or ones f()un.d in.many
(97 (1.58) 1048 070 04 cities often mostly servicing local manufacturers with intermediate inputs
Textiles o2 1(())(1? (1.25) (1.36) {fabricated metals) exhibit either no localization effects or even negative
T (((:Z))s ( :()l‘(s 14 Lod7 PoN Y ones.
Lieather produets (124‘7.) (.58) “;"l) (:))2)1 128 On the RHS of Table 2, we present 2SLS results. Before doing 2SLS, we
Wood products 542 025 ot (1{;: (1.26) . did simple specification tests in Hausman [1978] to test for orthogonality of
(1.9 (1.2 » 879 038105 the explanatory variables to the error term for industries where we thought
Pulp and paper sl 1(22; ' (1.14) (L.13) . this would potentially present a problem (that is, we focused on industries
(?(l}:))7 ( 013 20 2063 047 2L B Ghich cities specialize in such as food products, textiles, apparel, leather
USRS (2173) (.56) (2.11) (109 & products, wood products, pulp and paper, primary metals, machinery, and
26T 009 210 electrical machinery). Strong evidence of nonorthogonality for any variables
Publishing and 120 013 ("'()2) (.25) {including 1/L) exists only in food products, textiles, and apparel.' Any
printing ({2) ('(/);)7 030 005 95 evidence of nonorthogonality in these other industries was weak, although
Furniture (1‘.:3; (1.05) (‘0031 (‘(l)?)i . at times the power of the tests appeared also very weak {Hausman, 1978, p.
Fabricated 179 028 ("(‘)i) (2:43) 1260). The 2SLS estimates .do treat wages, population, mduslry cmplgy-
metals 1) (1.58) 308 092 lod ment, and labor force quality measures as endogenous for all industrics.
Nonmetallic 859 074 (f(»O) (2.50) However, only for food products, textiles, and apparel is there good a priori
LIRS @ (4?:())31 s - ol6 97 evidence that the 2SLS estimates will be an improvement over OLS.
Rubber (;;: un (01 («?)?)2 . ~“Indeed, in Table 2, with one exception, the industrics experiencing the
. N 006 N . . . 3 5 o
. 739 022 (l‘»:?)’ ) hg‘gcst impact of.swntc!nng to 25LS are f()m! producls, _lcxl.llcs, and apparcl,
(2.29) (12) ' S— which go from displaying moderate or negligible localization cconomies to
yery strong effects. In general, in the 2SLS work localization effects are
.

Mrengthened, at least numerically, while evidence for positive urbanization
dllects is weakened. The exception is machinery, which did not display
. L ENENN
. i stries localization” .
In contrast, except for textiles, for the top panel ()flllldlll.sll:.t,s lmldllqici[i
o - denifice The localization elas
ics are s and generally significant. ‘1 !
cconomics are strong anc . s ns cvaluated at the
are also somewhat larger than the Brazilian numL\J)Lg:s as LIV ;lllnun .
¢ dals b % 3 N ) +
. R wes). However, median U5, cmple
same point (500 employees). bt . smployees, 30 -
indus'llrv across the sample of SMSA's is typically near 21‘?()_0 employech
that cl:ixlicilics evaluated near the median are much smaller.

Yerom footnote 5, the same comment applies to Brazil.
H¥The basic specification we used was y = X8, + X, 8, + X + e where X, are poten-
$ally nonorthogonal to ¢, We also compared OLS and 2SLS cstimates, according to the

eoedure in Hausman [1978; footnote 9. The tests have a low power if & and its standard
‘wwor are both large.
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strong cvidence of nonorthogonality, and thus may illustrate the dangers
(loss of information) inherent in 2SLS work. Given the difficulty in obtain-
ing instruments for doing 2S1.S work and the uncertainty about nonortho-
gonality from the poor power of the tests for many industrics, we conclude
that only for textiles, food products, and apparel are the OLS estimates
inappropriate.

Any statistical exereises which we did followed a pattern of cither
strengthening localization effects at the expense of urbanization ones or
maintaining the same patterns as in ‘Table 2. These exercises included Ridge
regression work and the use of nonflexible functional form equations such
as Hanoch’s CRESH (which had poor global properties).

2.2. Specification of Localization Economics

In Tables 1 and 2, elasticitics of localization are specified to be declining.
This specification was chosen for two reasons. First, relative to a constant
clasticity, it generally yiclded a noticcably lower standard error of estimate
(60% of the time) and rarely a noticcably higher one. Finally, and most
critically, the declining clasticity form in both samples was strongly sup-
ported, as footnoted for the United States, by a quadratic specification of

the form'?

log g(S) = alog L + Blog L) teylogN.

We prefer the simpler declining clasticity form to the quadratic because of
its global propertics and attractiveness for use in theoretical modeling or
simulation, as well as the reduction in multicollinearity. In general, the
elasticities from the quadratic form are larger at median cmployment but in
industries where both terms of the quadratic are statistically strong by mcan
employment they are similar or even lower for the quadratic.

We also note that constant clasticity estimates are similar to declining

clasticity estimates evaluated at median employment. The few exceptions

are industrics which exhibit a very high degree of collincarity between logl § .

and log N.'¢

15 For primary metals, clectrical machinery, machinery, petroleum, apparel, \eather products,
wood products, pulp an® paper, and food products, respectively, the pairs of values of aand B
and their ¢ statistics in parentheses are (0.28 (2.14), 0.030 (1.72)): (0.190 (2.34), ~-0.00
2.00)): {0.094 (1.1, 0006 (0.80)): (1.228 3.0, 0181 (2.60)); (0.155 (1.67), —0.008
(L16)ys (0.334 (2.15),  0.044 (1.89): (0.173 (1.46),
(0.22)): and (0.161 (1.76), 0.014 (1.03)). The corresponding £, 's (=« 28 log 1) cvaluated
at median employment are 0.077, 0.041, 0,052, 0.327, 0.107, 0.079, 0.067, 0.055, and 0.077.

16 hese are the more ubiguitous industries in the United States of food, printing, nos
metallic minerals, and fabricaled metals, n‘spt‘rlivcly, with pairs of values of ¢, and ey and ¢
statistics of (0113 (3.66),  0.001 (1.85): (0086 (.61, 0.072 (2.51)); ¢ 0.096 (439
0.089 (4.05)); and ( 0.027 (1.22),  0.007 .2M).

0.023 (1.09): (0.067 (0.97), ~0.002

——
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2.3. Other Sources of Scale Ellects

'I‘ ere ARG ¢ NS g
here remains a question not asked previously of whether scale econo

mies for an i 4 rathe i
| i for an industry rather than resulting from only cither own industry
- scale Y11 . *ale 1 )
ale or general urban scale might come from the scale of related industrics

To determine which are related i stries > ¢ ¢ ¢ 1
determine which industrics lc;d lll:)dlus'l'm:b’ Un‘t 9‘0"11‘1 i LllfSl*{r ilﬂill)/SIS.tO
determine v ! . ocate together and then see if productiv-
fty in an .mdustry is affected by the scale of related industries (othe
industries in t!lc cluster). However, it is critical to note that sixx;ilur Aloc;tiu’r
patterns may in no way be connected with scale effects, but may simpl (t:n
connected wnnth, for example, transport cost considcru’lions I:‘()),rl : ‘P ! l-b
steel production generally occurs only where there are lim‘c's'umc tlx'dml‘)'tb"
I'Iowcvgr, the scale of employment in local limestone c:xtructi(:xllm:nz
processing may not enhance productivity in steel production, even if close
proximity enhances profitability. ’ B

A _druwbuck of this procedure is that, when estimating productivit
equations, measures of own scale of related industries are by definiti :
hlghly ‘collmcar, given the basis for sclecting the latter 'l‘l?lus 1 1'10“
::)s;umlutl(zin., one must have serious doubts about whether lh(; cﬂ‘cc\l; (ilf] s«il:]l)::
Cr » 4 1600Q . t gy 3 . y ‘

ilyr;c‘:t:c- industries have been separated out from the fact of close proxim-
For lhe,U.S., using cluster analysis on 229 industries, we tried this
proce'durc. l‘l‘xc results were discouraging in that no pattcrm,cmcr sed in y
iﬁﬁc:l,][wm'a“:)‘ns’ and they certainly did not place the rcsulis on l(%culim;}?).:;
rbanization cconomics under suspicion. For ex: ' B -~
lwo—dlgn_l.mdustrics, related input imllislrics zlctlla;y‘llsz:zli:iciza ‘lllt)’bl‘}hb‘
Producpvnly cffects in six cases, and only positive impacts in ‘livc cases bld ur
!nduslrlcs had no related input industries (and most had no reli "Mh‘ out
e s related output

2.4. Nonexternal-Economy Variables

Tl)c estimating cquations contain variables relating to input prices
cupltal-’lo-.lab.or ratios (Brazil), labor force quality, and firm s-i*zc ll)”“S‘
space limitations, the results are not reported hc;c but are Auvluil'\l)'il? .
request from the author. We have a few comments :)n the results ‘ln tsz;]
the wage terms are generally positive and significant, indicuting~ .cx CCl“(i
negative own gross substitution effects. In (2), the capital-to-labor P i L"
gcnf:rully significant with expected magnitudes. ‘ o
' Great attention was paid to labor force quality measures with disappoint
ing rcs‘ulls. While productivity scems weakly related to age C()l]lr;;lllilrl)’ { .
educational attainment scems irrelevant to productivity ]n’ Brazil th *b -Or
centage of the labor force with three or less years of :schooli;l; (cﬂ"“' I:”'
illiteracy) produced an “incorrect” sign 50% of the time. l",xpirim::till\:;
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with different threshold attainment levels produced equally dismal results.
This result contrasts with results obtained from estimating, wage cquations
(c.g., Brown and Medofl [1978], as well as our own experiments). There is an
obvious implication that while wage setting policies incorporate cducation,
productivity in manufacturing may not respond. Since this is the first
reported work we know of to direetly test for the impact of education per s¢
industry-by-industry (Brown and Medofl construct a “quality index” com-
bining scx, age, schooling, and regional variables), it suggests that more
work is needed on this subject.

In terms of other variables, inclusion of firm size allows us to test the
assumption that firm production functions arc homogeneous of degree one.
For both Brazil and the United States, average firm size had no consistent
impact on productivity across industrics and often no robust clfect across
specifications within an industry. Moreover, in Brazil, any positive firm size
elfects scemed to reflect industry composition differences (¢.g., for furniture)
across citics between factory standardized products and small-scale special-
order products (which are quite different products to the consumer).

2.5. Hicks’ Neutrality

wes Hicks' ncutrality. Here,
I'aking marginal productiv-
and combining, we get

“The discussion of external economics presun
we can directly test that assumption for Brazil.’
ity conditions for capital and labor based on Eg. (2)
the general result

k=k(p,, I’Kss) (7)

and p, the factor prices of labor
and technology mcasures, 1T the
neutral, then the

where k is the capital-to-labor ratio, p;
and capital, and S the vector of scale
impact of these later measures on production is Hicks’
impact of S on k should be zero. A significant positive or negative impact
would indicate that scale or technology improvements are, respectively,
capital or labor using. ‘Thus, estimating (7) constitutes a dircet test of Hicks’
neutrality. In estimating we assume the pretax cost of capital is cither the
or increases with distance from major financial centers.
al varies with the effective local property tax rate
ca. Based on variable definitions

same everywhere
The posttax cost of capit
on capital, specific th industry and urban ar
in Appendix C, the estimating equation is

In(k) = ay + Bylog(p,) v Bt B.pt + B, pereentilliterate
¢ By average age + f in(fs) + B, In(L).

(7a)

The results for the industrics represented in Table 1are in Table 3.
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TABLLE 3

Determinants of K /1. Ratio for Brazil: Major [ndustries and Subindustrics

Prop 4 < Seal
In(p i 3 (1
(p;) tax u Yyrs ed. Avgoage  In(fv)  (In(ly Comst. Ady. R N
Textiles 827 4.6 1
.82 1 002 1.326 045 (
J 4 i )69 as1 '
rom and sl ().v(»‘?.) 219 am (1.4 (.89) (.RO) (K1) 1 i{ﬂ‘l .
stee l.),»)l 1219 074 98S 019 208 025 l(i?()
Chemicals 2 5”7)7 (16t  (1.09) (73) (.22) (1.712) (”‘I“) o “ N
; g RE) 132 na n.a ” 3
, a. 021 209 ¥ y
Transport (1.83) (1.23) (179 (1) (L60) v v
anspor 443 18.699 020 na. na 08Y .()()S
N:':u;p. (1.00) (3.75) (.30) (’i!) ( l)4; Lo Y Y
onelect. : »
"mctl‘:m“ .‘lH). 7.953 086 561 025 138 017 310 {
N ”v)'/ (,Iiﬂ) (4.85) (2.41) (1.07) (1.22) (1.8 (.29) R 40 57
minc fl| VI\, 474 8133 03s 251 025 153 ‘(L)'” P2
Appu:‘;dh (1.::::) 441y (117 {.62) (1.09) (l.ZS; (l.l)'l) 0 ‘“ "
(),sq 2 ,ZYSSR 050 (19 (X)X04 101 093 1.666 24 42
Pulp and paper .,‘T)I (),.1:5) (1.59) (.01) (03) (9% (L&Y )
pay : 19.871 102 na na. 097 090 1.002
Food ‘ (@) (.41 (8 (3.48) 55 ' o
0od processing 745 2.594 074 181 022 .()‘)3 (v(>)54)l 2
_— (3.}:)) (2.4Y  (2.76) (36) (1.00) (,74i (vx‘\) e o
‘l(v 9.842 020 561 029 209 036 2.655
b (119 (433 (68) (83)  (L11)  (1.34) (S B S
ng 287 6.846 - 041 ORYy - .ibll 1.87
(1.08) 3.27)  (1.5h) n.a n.a. (43) (‘l(.) e e

-In(}crms of sculc_cll'cctt%, across industries the sign patterns are completely
:mu, | .m.d the variable is never significant at the 5% level. We reject the
ypot 1esis of nonnecutrality of scale effects and conclude that external
& Ware 1c° .? 2 . H M H o
Z(Eom)ml;s are }.]l(,ks neutral in their impacts on capital and labor. Addition

an urbanization economy measure (1 g .

: a og N ) produces the sume neutrali

of an wrbu I me neutrality

We also note that (7a) is well behe 3
e S Tt ( a? 1s w.c,ll behaved. l"or example, the price variables

L pt) have L{(pcchd signs and consistent magnitudes, where cither
raising p, or lowering the cost of capital by 1% should have the same
percentage impact on k (so as to imply the same clasticity of substitution).!”

3. CONCLUSIONS

‘l)n .gul(‘,rul, external economies of scale are ones of localization, not
\ . 7 salizati o 1 ‘ '
_urbanization. Localization economies are strongest for industrics in which

h 1, e ; :
MAdl.%,l_r,‘-”(-‘m in p, typically raises A by 0.8%. A 1% increase in the cost of capital (interest
" qjl.um(mn of ()'”. '.ﬂl“ a typical property tax rate of 0.02) leads to typically a l'.}'
g teasc in & (for a coeflicient of pr of 7, the clasticity is - 7*0.15) e )
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and peter out as city size increases. 'The implication )

cities tend to specialize
productive in

is that resources in manufacturing arc generally not more
larger citics—-they may cven be less productive. Rather, resources in any
industry are morc productive in places where there is more of similar
activitics. However, the fact that scale effects dic out means that thereis a
limit to the benefits of agglomerating similar activity. Based on these facts,
we expect to find that small and medium size cities are highly specializedin }

production.

APPENDIX A: CORE CLUSTERS OF SMSA’S FOR THE US.

To do the cluster analysis, a 229 industry X 243 SMSA matrix of the
fractions of an SMSA’s employment in cach of 229 industries (from Table
1270 of the Sixth Count of the 1970 Population Census) for 243 SMSA’s
was formed. From that matrix a 243 X 243 symmetric matrix of simple
correlation coeflicients between pairs of columns of employment fractions
for cach pair of SMSA’s was formed. The correlation coeflicients measure
rity or dissimilarity (for negative coeflicients) between

the degree of simila
The primitive cluster al-

employment patierns of cach pair of SMSA's.
gorithm picks the highest correlation coeflicient and combines thosc two
SMSA’s, reducing the rows and columns of the matrix by one. In terms of
the correlation between the combined SMSA’s and any remaining SMSA,
the algorithm picks cither the highest or lowest of the pair of coctlicients

between that remaining SMSA and the original SMSA’s which were
“combined.” The results in Table Al are based on retaining the lowest. For
the new 242 x 242 matrix the algorithm then repeats itself, picking the
and combining two SMSA’s to be the start of

highest correlation coeflicient
able 1 are based on the clustering

a (probably) new cluster. The results in T

stopping
coeflicient for the last SMSA added of .6.

APPENDIX B: US. DATA INFORMATION

are the 1972 Census of Manufacturers and the 1970
Census of Population. In moving between 1970 and 1972 we accounted fof -
the grouping of ci&ht 1970 SMSA’s into four 1972 SMSA’s, and the 190
urban population measure is based on 1972 SMSA definitions. K cy variable
definitions are in Table Bl Instruments used in Table 2 estimations are
driving time to regional market, regional dummics, annual precipitatios,
heating degree days, coastal dummy, labor force participation females, %
males commuting to CBD, % families with children, % public administrative
population with college degree, % of manufacturing

Primary data sources

5

employees over 60, %
employees who are black, ratio of stat
force unionized, farm population of state, % housing built before 1950,

at a correlation of .48. Most clusters have a minimum correlation §

¢ to federal employees, % state labor §
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Auto
Bay City, M1 (13%)
Cleveland, OH
Detroit, MI (17%)
Flint, MI (36%)
Jackson, MI (7%)
Kenoska, WI (16%)
Lansing, MI (15%)
Muncie, TN (13%)
Saginaw, MI (17%)
South Bend, IN (6%)
Springfield, OH (9%)
Toledo (OH--MI) (8%)

Textiles

(excluding apparcl)
Ashville, NC (7%*)
Augusta, GA (10%)
Chattanooga, TE-GA (11%)
Columbus, GA (11%*)
Greenville, SC (18%)
Wilmington, NC (7%)

Food processing
(excluding agriculture,
fisheries, and wholesaling)

Brownsvilie- Harlington--
San Benito, TX (4%*)

McAllen -Phan- Edinburg,
TX 2%*)

Modesto, CA (9% *)

Salinas-Monterey, CA (4%*)

Stockton, Ca (5%)

Anaheim: -Santa Ana-
Garden Grove, CA (5%)

Bridgeport, CT (7%)

Fort Worth, TX (13%)

Hartford, CT (11%)

Scattle-Everett, WA (10%)

Wichita, KA (14%)

Radio, television and
communication equip.

Binghamton, NY -PA (7%)
Cedar Rapids, IA
Lawrence-Haverhill,

MA- NH (7%)
Nashua, NY (8%)

College state ¢
lo

TABLE Al

Pulp and paper
Appleton--Oshkosh, WI (13%)
Green Bay, WI (11%)

Mobile, AL (6%*)
Monroce, LA (6%*)
Portland, ME (4%*)
Savannah, GA (5%*)

Shipbuilding

Charleston, SC (7%)
New London-Groton--
Norwich, C'T (12%)
Newport-New Hampton,
VA (17%)
Vallejo-Napa, CA (10%)
Apparel

Allentown: Bethichem -
Easton, PA- NJ (9%)
Atlantic City, NJ (5%*)
El Paso, TX (8%*)
Fall River, MA- R1 (16%)
New Bedford, MA (13%)
Scranton, PA (11%*)
Wilkes - Barre- Hazelton,
PA (12%*)

Austin, T'X
Bloomington-Normal, 11.
Bryant-College Station, TX
Champaign--Urbana, 1L
Columbia, MO
Columbus, OH
Durham, NC
Fargo--Moorhead, NDD-MN
Gainesvitle, F1,
Lafayette, LA
Lafayette- W, Lafayctte,

IN
Lexington, KY
Lincoln, NE
Lubbock, TX
Madison, WI
Raleigh, NC
Reno, NV

Steet
Birmingham, Al (8%)
Gasden, AL (11%)
Giary Hammond-
East Chicago, IN (26%)
Huntington-Ashland
(WV,KY, OH) (7%)
Johntown, PA (13%)
Pittsburgh, PA (9%*)
Pucblo, CO (8%)
Steubenville-Weirton,
OH--WV (29%)
Wheeling (WV-O1) (7%)

Leather products
Brock!on.'M/'\» %)
Lewiston-Auburn, ME (16%*)
Manchester, NH (7%*)

Baton Rouge, LA (10%*)

Beaumont--Port Arthur-
Orange, TX (18%*)

Galveston--Texas City,
TX (11%*)

Lake Charles, LA (12%*)

Service centers

Amarillo, TX

Billings, MT

Buluth-Superior, MN

Little Rock-North Litile
Rock, AR

Omaha, NE

Spokane, WA

Springlield, MA

Diverse manufacturing

Chicago. 1L
Dallas, TX
Newark, NJ
Philadelphia, PA
Phocnix, AZ
Syracuse, NY

s .
anta Barbara, CA Industrial machinery

‘Tallahassece, FI.
Terre Haute, IN
Tucson, AZ,

Tuscaloosa, Al

lower bound number, not the actual number.

Bristol, CT (10%)
Canton, OH (6%)
LaCrosse, WI (11%)
New Britain, CT (10%)

Note. An asterisk (*) indicates that the cmploymcnl fractions in palCllth‘st are a
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TABLE BI
Variable Definitions and Sources

Variable Definition
Y Value of production from Manufacturing Census
L Annual hours of work for production workers plus 2000

hours/year times number of nonproduction workers
P Total wages and salaries divided by L

% < & years of schooling Percentage of two-digit industry specific l;lbor w‘ilh 8 or
less years of schooling as calculated from Sixth Count of
1970 Population Census by combining Table 1241 of
cducation by 27 manufacturing occupations in each
SMSA with Table 1250 of 27 occupations by 20 manu-
facturing industrics to get SMSA specific matrices of
education by industry

Percentage of the two-digit specific labor force which is
55 years of age or older from Table 1290 of Sixth Count
of 1970 Population Census

% > 55 years of age

u Distance to the nearest regional market center, These are
the 27 National Business Centers, as defined by Rand
McNally (based on the volume of financial activity and
wholesale and retail trade). Distance is in hours of
driving time based on Rand McNally cstimates (with
gaps filled in based upon likely routes and speeds of
travel). We also calculated driving times to the nearest of
six national market centers (New York, Chicago, Los
Angeles, San Francisco, Atlanta, and Dallas).

multiple name SMSA, % females in manufacturing, driving time to nation‘al
market, federal anti state % of total SMSA revenue, % of families housed in
one-unit structures, and cost of electrical power. These are taken from /972
City and County Data Book, Climatological Data (National Occanic and
Atmospheric Administration) 1976, 1972 Statistical Abstract, Wuterborne
Commerce of the U.S.A. (U.S. Corps of Iingincers) 1972 Census of ({:)ve(n-
ments, Uniform Crime Report, 1970 and 1971 (FBI), Typical Electric Bills
(U.S. Federal Power Commission) 1970, and 1970 Population Census.
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APPENDIX C: VARIABLE DEFINITIONS FOR BRAZIL

Variable Definition

Y Value-added: value of production less total materials costs less production
taxes. Production tax rates vary spatially and their differences may not be
passed onto consumers. Including production taxes in value added has
minimal impact on the results.

L Average monthly number of employees less owners and directors (a trivial
number). Hours of work information is not collected.

P, Total salaries less payments to owners and directors plus firm contributions
to Social Sccurity, private insurance, and pension programs, all divided by L.

k Market value of capital stock.“ Census question asks what firms could sell
their equipment, structures, and land for today (other questions ask book
value and depreciated book valuc).

fs Average firm size: L divided by number of firms.

. pt Property tax rate: industry property tax payments divided by K. This varies
by industry and urban area according to exemptions granted.

% lllitcrate  Percentage of labor force by two-digit industries with three or less years of
schooling. Calculated directly from 25% “long-form”™ sample of 1970
Demographic Census.

Age Average age of labor force by two-digit industry (from 1970 Demographic
Census).

u Distance in kilometers to nearest coastal port. For all six ports the urban arca
is a major metropolitan arca. There is only one major interior metropolitan
arca in the sample, Belo Horizonte. Sao Paulo is counted as a “port”
although it is 75 km from the sca and the actual port is Santos.

(s this a good measure of physical units? If capital is perfectly malleable, since a
depreciated quantity of capital has the same value as the same quantity of new capital
(where value equals cost of producing new units of capital in perfect competition), the
quantity of capital is dircctly proportional to the value of capital irregardless of age
distribution. Value is also approximately proportional to quantity irregardless of age
distribution if capital is nonmalleable but “infinitely” lived and decaying expotentially.
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f 1. INTRODUCTION
Mectropolitan  populations in the U.S. have been deconcentrating

’ throughout the last hundred years. Urban observers have recently noticed
that central city numbers of some population subgroups have increased, and
b have suggested that this “back-to-the-city” movement may bring an end to
, a century of deconcentration. Whether this city repopulation is the start of a
long-term trend or only a temporary phase is the subject of this paper.
Metropolitan deconcentration has been thoroughly documented up to
1960 by Mills [7], who attributes the phenomenon to real income and
population growth. Macauley [6] has recently updated Mills’ study to 1980,
- and concludes that deconcentration may be slowing but is not stopping. The
+. slowdown is attributed to sluggish income and population growth during
the seventies, an explanation consistent with the other major slowdown in
* urban deconcentration, during the Great Depression.!
. Against this background of continuing suburbanization has come the
* back to the city movement, which can be dated in some cities to the fifties
b but is generally thought to have begun in the carly to midseventies.? The
" people involved in ths movement tended to be young relatively affluent
»childless couples, who frequently bought a rundown property near the city
[ core to renovate. Alonso [1] traces the origins of the movement to the baby
4 boom, which produced a very large cohort entering the traditional

*] thank Peter Lindert, Mike Potepan, and an anonymous referce for their helpful comments
and suggestions, Larry Moss for his painstaking research assistance, and Ken Firl for
: sdditional computations.
 JEstimates from the two studies show that the average rate at which the logarithm of

. population density declines per mile from the city center is decreasing, as argued, but unevenly
' jf theough time. Between 1920 and 1929, the average rate dropped 1.45% per year, but between
1930 and 1939 it dropped only 0.82% yearly. In the years 1940 to 1948 the rate of decline
: U sxelerated to 1.66%. The big change came in 1949 to 1958, when the rate jumped to 2.8%. The
‘,f;wc slowed somcewhat in the 1959-1969 period to 2.64%, and dropped considerably in the
5 1970-1980 period to 1.79%.

” 3See [5] for references and case studics.
oy

A

0094- 1190 /86 $3.00
Copyright @ 1986 by Academic Press, Ine
Allrights of reproduction in any form reserved




