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Dynamics of the polycentric structure
of the tertiary employment in the
metropolitan area of the City of

Toluca, 1994-2004

CarlosGarrocho and Juan Campos

El Colegio Mexiquense/Universidad Auténoma del Estado de México

Resumen

En este trabgjo se identifican los subcentros de
empleo terciario que articulan la estructura
espacial del area metropolitana de Toluca
(AMT) y se analizan sus aspectos mas
relevantes: nimero, tamafio, densidad,
jerarquia, localizacién, especiaizacion
econémicay evolucién en el tiempo, y se
bosqguejan algunaslineas de explicacion.
Adicionalmente, se propone una clasificacion
de los subcentrosidentificadosen el AMT de
acuerdo con su perfil econémicoy su légicade
funcionamiento en el contexto

metropolitano, lo cua permite caracterizarlos
y examinarlos més sisteméticamente. Para
hacer esto se utiliza el método de doble umbral
y seleincorporan algunas mejoras que lo
hacen més objetivo y fécil de aplicar a estudio
de ciudades mexicanas. Se utilizainformacion
desagregada por subsector y rama de actividad
(incluyendo el sector gubernamental) a escala
deAGEB.

Palabras clave: estructura espacia urbana,
terciarizacion, empleo terciario, area
metropolitana de Toluca, Estado de México.

Abstract

Dynamics of the polycentric structure of the
tertiary employment in the metropolitan area
of the City of Toluca, 1994-2004

In this paper the tertiary employment sub-
centers articulated to the spatial structure of the
Metropolitan Area of the City of Toluca
(AMT) areidentified and their most relevant
aspects are analyzed as well: their number,
size, density, hierarchy, localization, economic
specidization and evolution through time;
some explanation lines are outlined. In order to
do so, aclassification of the sub-centers,
identified inside AMT, according to their
economic profile and functioning logics in the
metropolitan context is proposed; the
previously stated allows characterizing and
examining them in amore systematized
manner. Hence, the double threshold method is
used, and some improvements which make it
easier and more objective to be applied in
Mexican cities are incorporated. Disaggregated
information according to sub-sector and
activity sector (including the governmental
one) at AGEG scaleis used

Key words: urban spatial structure,
tertiarization, tertiary employment,
Metropolitan Area of the City of Toluca, State
of Mexico.
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The monocentric city: the end of the debate

arge cities' tendency to structure their functioning through nodes of

employment issomething acceptedin both theoretical and empiricterms

(McDonald, 1987; Giulianoand Small, 1990). Thesenodes, calledinthe
specialized literature employment subcenters,? are a concentration of jobs at a
scalelargeenoughto havesignificant effectsonacity functioning, especially on
what isrelated to transport system, cost of the land and population distribution
(McMillen, 2003).

Intheoretical terms, theexplanati on of theexistenceof empl oyment subcenters
can be easily expressed: in the large citiesthere are two great economic forces
which definein ageneral manner thedistribution of employment inthecity: the
agglomeration economies and the costs of congestion. These economic forces
act in opposite directions: whereas the agglomeration economies have a
centripetal sense, whichtendsto concentratetheemploymentintheterritory, the
concentration costsactinacentrifugal manner, dispersingtheemploymentinthe
city (McMillen, 2001). Thespatial structureof employmentinthecity istheresult
of thisinteraction of opposite forces (Fujitaand Mori, 2005).

The so-called agglomeration economies arereferred to all those advantages
thefirmsobtainfrom being spatially together: they shareservices, expertise, and
specialized workforce, and even working inteams and afford as aset operation,
publicity and infrastructure expenses. For instance, doctors' officesare usually
concentrated inthe samebuilding in order to share specialized services(such as
clinical laboratories, x-ray machines or tomographs), complement each other’ s
knowledge, distributehel pfrom nursesor qualifiedtherapists, takecareasateam
of a patient, afford as a whole security, publicity or equipment maintenance
expenses, and very importantly, offer the patient several medical services easy
to acquireinthe sameterritorial localization.®

Onitsown, costsof congestion (measuredin monetary, temporary, distance,
risk unitsor asamixture of these and other units, both objective and subjective)
aremainly referred to thoserel ated to movement of peopleand goodsinthecity.

1t is employment, not population, the key to understand the formation of subcentersin the interior
of the cities (Giuliano and Small, 1990: 4).

2 However, in occasions they are also called nucleus or employment poles.

3 Hence, the greater agglomeration economies, the larger the employment tendency to be concentrated
in space (the example of thedoctor’ s consulting roomsand hospitalsisillustrativein thissense); while
the less agglomeration economies, the lesser the tendency of employment to have contiguous places
(for instance, grocery stores).
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Thus, thelesser costsof congestion, thegrater themobility of peopleandthings;
conversely, the greater the congestion costs, the lesser mobility of people and
goods, hence, the city inhabitantswill tend to work and acquiretheir goods and
services in places near their residence, which will generate employment
subcenters additional to thetraditional city downtown, they will be oriented to
satisfy this demand.

Consequently, if agglomeration economies are superior to the costs of
congestion, thecity will follow amono-centricmodel, foritwill not beexcessively
expensive (in relation to the amount of the agglomeration economies) to reach
downtown. Y et when congestion costs increase and reach a certain level, the
activitieswill tend to decentralize and the solution reached by the city isthat of
thepolycentric structure (Garciaand M ufiiz, 2005). Thereason that explainsthis
solution isthat polycentric urban structure diminishes the costs of congestion,
since, theoretically, it reduces the costs of transport within a city, for the
population instead of having to reach the only urban center (the traditiona
downtown), could only haveto reach the closest subcenters, at the sametimeit
managesto capitalize the economies derived from the spatial agglomeration of
the activities that in these centers congregate activities and jobs.* This general
polycentric solution acquires particular features in each city. The process is
generic, the result singular (Garrocho and Campos, 2007)

Thelargecities polycentrictendency isalready taking placeindifferent parts
of theworld (Annaset al., 1997; Baumont et al., 2004). Several reportsindicate
that the traditional city, which concentrates its employment in the central
business area is, save exceptions, a thing of the past (Bourdeau and Huriot,
2002). Employmentisnot foundinasinglezoneof thecity norisithomogeneously
distributed in theintra-urban spatein any largecity intheworld (Carlino, 1998;
Mufiiz et al., 2005), but it islocated in diverse zones of the urban areathat offer
better conditionsto start, develop and multiply (Garrocho and Campos, 2007).

Mexico is not the exception. However, an ardent debate has been taking
place, for some years now, on the fact that if Mexico City is polycentric or not
(Suérez and Delgado, 2007) and this debate has been extended to other
metropolitan areas in the country (Garrocho et al., 2006, 2007; Garrocho and
Campos, 2006, 2007). The debate from our perspective is finished now.
There are enough argumentations and evidence to state that Mexico City and
very possibly all of the large cities in the country are clearly polycentric;

4 See other perspective in the interesting work on Mexico City by Suérez and Delgado (2007)
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conversely, noargumentation or proof that M exican citiesaremono-centric. The
large mono-centric city time ago ceased to exist in Mexico and perhapsit never
existed.®

Hence, in relation to urban structure, the discussion in Mexico should be no
longer focused on whether urban polycentrism exists or not, but be focused on
the explanation and characterization of the polycentric structure of concrete
cities instead. It is, in exploring and explaining the number, size, density,
hierarchy, localization, economic specialization and evolution of the system of
urban subcenterswhich articulatesacity’ sfunctioning (Garrocho and Campos,
2007). For the competence of urban structure that must be one of the central
themes in Mexico, and leave aside the now infertile discussion whether
polycentrism existsin the large cities of the country or not.®

Having clear the polycentric structure of acity isakey factor to evaluate, for
instance, if thesubcenter systemisefficientintermsof employment accessibility
(Suérez and Delgado, 2007) or fundamental basic services (Garrocho and
Campos, 2006); or if the dominant subcenters of population and employment
have moved along time, whereto, and which the explanations and implications
are(Garrocho, 1996; Garrocho and Campos, 2006; 2007);”itisal sofundamental
inorder totake advantage of the poly-nuclear structureinthetransport planning
and urban expansion tasks (Delgado et al., 1999; Graizbord and Acufia, 2005)
and to understand how employment concentrates on the territory and how it
articul ates the metropolitan economies (Aguilar and Alvarado 2005; Sobrino,
2006; Garza, 2006). Asit can be seen, identifying and characterizing thecities
polycentric structure can bereally useful to help to answer several and complex
research questions, of a great relevance both theoretic and applied.

5Evidencefrom Garrocho, 1996; and recently: Aguilar and Alvarado, 2004; Graizbord and A cufia, 2004,
Suérez and Delgado, 2007; Garrocho and Campos, 2007.

81f the polycentrism’ sabundant avail ableevidenceisaccepted, then theold anal ytic schemaof dividing
the city in concentric circles around the traditional center (usually the most important of the urban
subcenters but not the only one) must also beleft aside. Firstly, because that presupposes the existence
of amonocentric city (which does not exist), and secondly, because the circles’ definition (of their
limits and the spatial units which integrate it) usually lacks solid argumentations or responds to urban
criteriaoverly simple. Moreuseful and closer toreality, inany case, it would beto usean anal ytic schema
based on the subcenters which articulate the city’s functioning.

7 For instance, according to Fujita and Mori (2005), polycentric cities are more efficient than their
ancestors (monocentric cities), since they combine the advantages of having a traditional center in
addition to those other of having a constellation of decentralized employment polesin the city, which
generate agglomerating economies and allow reducing congestion costs (for instance, commuting time
or the time peopl e take to acquire goods and services). Nevertheless, this does not seem to be so clear
for the Mexican cities (Suérez and Delgado, 2007).
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Additionally, to acknowledgethestructure of thecity fromtheidentification
of thesubcentersof tertiary employment doesnot only facilitatestheunderstanding
of thecommercial and servicesorganization of thecity, but to foreseerisksand
opportunities in transport, cost of the land and employment and population’s
distribution, which can support the construction of moreefficient anfairer cities
(Chatterjee, 2003). Moreefficient, for therewill beadvancementinachievinga
better correspondence between offer and demand of goods and servicesin the
territory, aswell as a better understanding between the collective interests and
urban devel opment orientation; andfairer, for among other things, therecould be
advancementinincreasing theaccessibility toemployment and basi c servicesfor
the population with lesser mobility resources (Garrocho and Campos, 2007).

Objectives, presentation strategy and information
sour ces

Thiswork’ sobjectiveisthat of identifying thepolycentric structureof thetertiary
employment in the Metropolitan area of the city of Toluca (AMT), State of
Mexico, Mexico, and analyzing itsevol ution between 1994 and 2004. Weusea
recently designed methodology and tested in the same area of study in order to
identify subcenters of total employment, thisis something easy to replicatein
other Mexican cities (Garrocho and Campos, 2007). The number and hierarchy
of the subcenters of tertiary employment are defined, they are characterized
according to their main functional features and the factors that explain their
location intheintra-metropolitan space areidentified.
Besidesthisintroduction, thetext isdivided into three main sections. In the
first one, the methodology followed to identify the metropolitan subcentersis
explained, although somedetailsareomitted sincethe methodol ogy isanalyzed
and explained in other work (Garrocho and Campos, 2007). In the second
section, thesubcentersof tertiary employment areempirically identifiedin AMT?

8 The metropolitan area of the City of Toluca is integrated by twelve municipalities of the State of
Mexico, andwith 1.6 millioninhabitants, itisoneof thefivelargest citiesin Mexico. AMT demographic
growth startsin the second half of the 1980’ s decade and ever since, its demographic growth rate has
been highly above national average (Garrocho, 1990). In 1990 AMT had 1.04 million people, who
reached 1.25in 1990, by 2000 therewere 1.45 and in 2005 had 1.61. Thismeant asurprising percentage
growth of 53 percent of the total population in only five years, which is the same as five hundred and
sixty-four thousand new inhabitants, who demand urban goods and services and employment, anong
other things. This humongous and accelerated population’s growth has evolved into an anarchic
expansion of the urban area and into enormous pressures upon public services and employment.
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and the polycentric structure of the city isanalyzed, in the previously proposed
terms,itis, consideringthenumber, size, density, hierarchy, localization, economic
specialization and evolution of the urban subcenters’ system that articulatesthe
city functioning, for threemomentsintime: 1994, 1999 and 2004.° Finally inthe
third section, the work’ smain conclusions are presented and aresearch agenda
isoutlined.

Toelaboratethiswork, information fromthe 1994, 1998 and 2004 economic
censuswas used, the censusare carried out by the National Institute of Statistic,
Geography and Computing (Instituto Nacional de Estadistica, Geografia e
Informatica, INEGI). The information is disaggregated by sub-sector and
activity line (including the government, education and health sub-sector) at a
basic geo-statistic area scale (AGEB). Since there were not an INEGI product
which offered the information on employment at this scale and disaggregation
level, the tables of ATM information for the mentioned years as well as their
complementary cartography were especially requested from INEGI.2°

The information provided by INEGI underwent a normalization process
because of two fundamental reasons. the first, the origina format of the
information madetheir integrationto the SI G environment difficult; the second,
the information had comparability problems between the years, since, for
example, datafrom the 1994 economic censuswere el aborated according to the
Mexican Classification of Activities and Products (Clasificacion Mexicana de
Actividadesy Productos, CMAP), whereas the 1999 and 2004 were el aborated
under the North American Industry Classification System (NAICS). The
procedures the information underwent allowed comparing, displaying and
analyzing theinformation satisfactorily for thiswork’ sobjectives.

Subcenters of tertiary employment in AMT

Themethodstoidentify thesubcentersof employment reportedinthespecialized
literature can be generally classified in five categories:**

°Inorder tofacilitatefuturecomparisons, wedecided to usethepublicationyearsof theofficial INEGI's
statistics, instead of the year this institution carried out the survey.

19 The construction of the information database took almost a year of work, later it was integrated
into aSystem of Geographic|nformation (SIG) usingthe ArcView 3.2 computing programandin Excel
spreadsheets to make their analysis easy.

* An excellent revision of the subcenter identification methods can be consulted at Garciaand Mufiiz,
2005.
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1. Those of doublethreshol d, which usetwo referencethreshol ds, onelinked
to employment’s magnitude and the other linked to employment’s density.
Hence, theempl oyment concentrati onsthat surpassthetwo establishedthresholds
are considered employment subcenters.'?

2. That of mobility, founded ontheanalysisof thedataof theflowsof workers
to certain areas of the city or the density of travel generation. The areas of the
city distinguished as nodes attractors of workers' flows will be considered
employment subcenters.™®

3. That of peaks, whichidentifiesspecial unitsthat have greater employment
densities or resident population employment ratio, superior to those of their
neighboring areas and then they will be considered employment subcenters.

4. The positive residues methods, they consist inidentifying the areas of the
city that have positiveresiduescal culated from an employment density function
(usually of the exponential kind), or even, by means of a combination of
parametric and non-parametric methods.®®

5. Themethodsthat use spatial econometrics' techniques—for instance, the
Moranautocorrel ationindex or theindex of local spatial correl ation—toidentify
areas of the city whose employment concentrationisatypically elevated, given
the case these will be considered employment subcenters.’

The method used in this work is that of the double threshold and it is
specifically derived from the one proposed by Giuliano and Small (1990), for it
offers an interesting mixture of simplicity and clarity, which has proved to be
useful for theidentification andtracing of polycentric metropolitan structuresin
North American (McMillen, 2003) and M exican (Garrocho and Campos, 2007)
cities.’” Besides, in accordance with the literature, this method is the most
adequate to compare the polycentric structure of acity along time (Garciaand
Mufiiz, 2005; McMillen and L ester, 2003).1® Here, the great advantages of the

12 Examples of works oriented to subcenter identification based on the double threshold methodol ogy
are: Giulianoand Small (1990), Song (1994), Cerveroand Wu (1997), McMillenand M cDonald. (1997,
1998), Bogart and Ferry, (1999), Anderson and Bogart (2001), McMillen (2003); and Garrocho and
Campos (2007) for a Mexican city’s case.

3 Good exampl esof workswhich usethismethodol ogy are: Bourne (1989) and Gordon and Richardson
(1996).

4 For instance, Gordonet al . (1986), Craigand Ng (2001), McDonald (1987), McDonaldand McMillen
(1990).

15 Exampl es of workswhich usethissort of methodsare: McDonald and Prather (1994) and McMillen,
(2001).

16 See, for instance: Baumont et al. (2004) and Guillain et al. (2004).

7 Giulianoand Small (1990) work wasal most simultaneously publishedwithMcDonaldand McMillen
(1990) work. Both propose similar methodol ogies; however Giuliano and Small’s achieved a better
impact on international literature.

18 See an in-depth discussion on the topic in McMillen and Lester (2003).
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Giuliano and Small (op. cit.) are taken and the improvements by Garrocho and
Campos(2007) areincluded withtheai mthat the original method becomesmore
objective, simple and applicableto Mexican cities.’®

Inthisway wedefine as subcentersof tertiary employment those areas™ that
register:

1. A tertiary employment magnitude superior to the mean of thecity in study
plus astandard deviation.

2. A density of tertiary employment superior tothemean of thecity instudy.?

Hence it is guaranteed that the subcenters identified have a density and
employment magnitudeatypically highrespect totheemployment’ sbehaviorin
the city under study. Magnitude and employment density are key variablesfor
thefunctioning of thecity, and cannot be understood inanisolated manner when
the spatial structure of the employment subcenters of a city are tried to be
identified.

The threshold for the identification of the employment subcenters are
instrumented asfollows:

Di,s>Dc, s, t

Mi, s> (Ec, s, t) + (STD Egc, s, 1)

Where;

D = Density of employment (jobs/ hectare)

| = Basic geo-statistical area (AGEB)

s = Sector aggregation

¢ = City in study

t = Year for which the analysisis performed

M = Magnitude of the employment (number of jobs)

E = Average employment magnitude by AGEB

STD = Standard deviation

Tertiary employment threshold valuesfor AMT were 6.3, 8.6 and 7.6 jobs/
hafor theyears 1994, 1999 and 2004; and those of employment magnitudewere
1524, 1587, and 1339 jobs for the same years, respectively.

19 The justification and argumentation of the improvements, as well as the application details, can be
seen in Garrocho and Campos, 2007.

2 Basic Geo-gtatistical Areas (commonly called AGEB).

2L A wide justification of these thresholds is presented in Garrocho and Campos (2007).
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Tertiary employment subcentersin AMT 1994-2004

The methodology presented in the previous section allowed identifying the
subcentersof tertiary employment in AMT and examinetheir spatial structure,
specifically their size, hierarchy and economic specializationand spatial location,
absolute and relative; we present this below.

Subcenters in 1994

In 1994 there were five clear metropolitan subcenters, which we have called
Toluca-Centro, Tablgjeros-Tollotzin, Terminal-Mercado Juarez, LaMaguinita
and Sedagro. Thehierarchy of all these subcentersin termsof their employment
magnitude is as we have mentioned them (tablel, figures 1, 2 and 3).
Undoubtedly, theAMT traditional downtown, wehavecalled Toluca-Centro,
wasthedominant asfor tertiary employmentin 1999. Inrel ativeterms, its33637
employmentsrepresented 30 percent of thetertiary employmentin AMT and 61
percent of the employment of the five subcentersidentified. Thus, in that year
virtually oneinthreetertiary jobsinthecity waslocatedinthissubcenter, despite
that its surface, 178 hectares, barely represented 0.59 percent of thetotal AMT
surface. From this high employment concentration in such asmall area (which
only covered four AGEB) isderived that the Toluca-Centro subcenter registers
anemployment density of 189 jobs/ha, thehighest of all theidentified subcenters
by far. Its primacy index,? 1.6, indicates that its employment was the same as
1.6 times the employment of the other four subcenters, which confirms its
importance in relation to them. The economic profile of this subcenter was
clearly leant to the governmental sector, since this sector held 73 percent of its
total tertiary employment (24441 jobs), which caused that itsspecializationindex

2 There are several manners to calculate the primacy index, nonetheless the principle is the same,
having a measure the relative size of the biggest subcenter (or the highest hierarchy) in relation to the
other subcenters. In this case we compared the size of the biggest subcenter (in terms of employment)
in relation to the accumulated size of the four subcenters of the hierarchy. It is, the highest ranked
subcenter (Toluca-Centrointhiscase) i sdivided by theaddition of therest of thesubcenters(Tabl ajeros-
Tollotzin, Terminal-Mercado Juérez, La Maguinita and Sedagro). The explanation we known about
how to calculate the primacy index isin Unikel et al. (1976).
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reached 1.73 in this sort of activity at metropolitan level.Z However, this
subcenter was not only the main seat of governmental employment in the city,
but also was the main employment-offering subcenter (tablel).

The Tablgjeros-Tollotzin subcenter (located on Paseo Tollocan road, thisis
the highway to Mexico City, 2.1 km from the traditional city center) had, with
13066 tertiary jobs, the second position in the hierarchy due to its important
employment offering in the public sector (9762 jobs equival ent to 75 percent of
the total offer of tertiary jobsin the subcenter). This subcenter appears from a
first attempt of decentralization of governmental jobsinthetraditional center of
the city and thefact that in the Tabl g eros neighborhood there wasabuscall on
theway towardsMexico City and thenorth of the Stateof Mexico. Thisfunction
of transport node generated abundant pedestrian flows (potential buyers) which
provoked theappearance of numerousconsumer-oriented establishmentsinthis
subcenter.?* Additionally, its accessibility advantages also provoked the
appearance of several servicesfor production. This subcenter surface is about
118 hectares, asmany of the enterprisestherelocated used theland extensively
(hotels, construction warehouses, second-hand motor parts retail shops, for
instance). Nonethel ess, thereisalso an important population density (110 jobs/
ha) due to the presence of numerous independent commercial consumer-
oriented establishments.

The third place in the hierarchy, although far behind the aforementioned
subcenters, is held by the Terminal-Mercado Juarez subcenter (on Paseo
Tollocan, lessthan 1.3kmfromthe Tablgjeros-Tollotzin subcenter and twofrom

2 |_ocal specializationindex (I E) for each subcenter was obtai ned rel ating the empl oyments percentage
in each sector in relation to the total employment in the subcenter, with the employment percentage
in each sector in relation to the total of the subcenters. Its mathematic expression is:
IEs=(Es,i/Es,t)/(EST,i/EST,1)

Where:

IEs = Local specialization index of «s» subcenter;
Es,i = Subcenter employment in «i» sector;

Es, t = «» subcenter total employment «s»;

EST,i = AMT subcenters’ employment in «i» sector;

EST,t = AMT Subcenters total employment.

The |E values superior to 1 correspond to the sectors where there is specialization in respect to the
rest of subcenters. Own its own, the |E decimals express the intensity of the local specialization, for
they represent the difference between the proportion of employment in «i» sector in «s» subcenter
(i.e., at local scale) in respect to the employment proportion in the same «i» sector, at metropolitan
subcenter scale.

2| nthissubcenter, very promising at theearly 1990’ sdecade, thefirst McDonald' sintownwasl ocated,
what can give usan idea of how important it was; finally, it decreased because of the congestion costs
of the zone itself.
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the traditional downtown). This subcenter only had 4047 jobs, yet highly
agglomerated (116.7 jobs/ha) inasurfaceof just 34.7 hectares(thiswastheleast
extensive subcenter identifiedin 1999).2 What isinteresting in thissubcenter is
that barely 2 percent of its employment isin the public sector, and it registers
specialization indexesin both the producer-oriented jobs (2.77), where most of
theemploymentisconcentrated (2457 jobs), and consumer-oriented ones(1.02).
The Terminal-Mercado Juarez subcenter had accessibility advantages® and
two powerful generators of potential buyers flow: Mercado Juarez (A public
market called Juarez, and thelargest marketin AM T, both of formal andinformal
commerce) and the Bus station (Terminal de autobuses). These are the key
factors that explain the existence and localization of this subcenter.

TheMaguinita(aneighborhood called so after aL ocomotive monument) and
Sedagro arethe other two subcentersidentified in 1994 with thefourth and fifth
placesin the rank, respectively. Both centers can be classified as emergent, for
their shares are not very important: The Maguinita had 2040 jobs (however, it
wasanimportant connection hub between diverseroutesof urbantransport), and
Sedegro, starting to devel op as governmental administrative center, with 1808
jobs. Both centershadlargeextensions(table 1), sotheir employment density per
hectare was very low (lessthan 14 jobs per hectare). The Sedagro subcenter is
interesting becauseit is aplanned subcenter (or artificially created), located in
the AMT limits, and by then it had not started to receive the officeswhich later
would bedecentralized fromthetraditional center. In 1994, it had morethan 987
governmental jobs, 821 consumer oriented jobs(mostly generated by thedemand
of the governmental employment and the flow of people who went to the
government’ sofficesthere) and no producer-oriented employment. Theplanned
Sedagro subcenter had atremendousdevel opment inthefollowingyears. Onits
own, LaMaguinitaisvery interesting becauseof itshigheconomic specialization
inservicesto producer (with aspecializationindex of 4.21), thisisso because of
itslocalization, closeto themost traditional AMT industrial zone.

Tosumup, out of thefivesubcentersof tertiary employmentidentifiedin 1994
in AMT, three (Toluca-Centro, Tablgjeros-Tollocan, and Sedagro) are
government’ sadministrativecenters, nonethel essthefirst had themost important

% Takein consideration that because of the limitations of the official information sources, in thiswork
we only consider formal jobs.

% |ocated surrounding the only bus station in the city, it connects AMT with al the Toluca Valley,
with Mexico City and the rest of the State and important highways.
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TABLE1l
SURFACE, TERTIARY EMPLOYMENT,GROSSDENSITY,
AVERAGEEMPLOYMENTAND ECONOMICSPECIALIZATION
BY SUBCENTERS AGEB, 1994-2004

Average
AGEB Surface Gross employment by
Subcenter number  Employment ha density AGEB
1994
Toluca Centro 4 33637 177.98 189.00 8409.3
Terminal M ercado Juérez 1 4047 34.68 116.71 4 047.0
Tablajeros Tollotzin 2 13 066 117.79 110.93 6 533.0
La M aquinita 1 2040 148.32 13.75 2 040.0
Sedagro 1 1808 153.58 11.77 1808.0
Subtotal 9 54 598 632.34 86.34 6 066.4
29
Rest of the metropolitan area 351 57 577 683.26 1.94 164.0
30
Total metropolitan area 360 112 175 315.60 3.70 311.6
1999
Greater Toluca Centro 17 67 005 853.35 78.52 39415
Tollocan 1 2117 141.84 14.93 2117.0
Las Torres 2 6 349 129.78 48.92 31745
M etepec Galerias 2 4771 371.10 12.86 23855
Sedagro 1 1649 154.84 10.65 1649.0
Lerma Centro 1 1788 122.60 14.58 1788.0
San M ateo Centro 1 1635 75.34 21.70 1635.0
1
Subtotal 25 85314 848.85 46.14 3412.6
32
Rest metropolitan area 365 91 645 027.96 2.86 251.1
33
Total metropolitan area 390 176 959 876.81 5.22 453.7
2004
1
Greater Toluca Centro 22 70 241 414.46 49.66 3192.8
Toluca Norte 2 2 863 123.82 23.12 14315
Juzgados Hospital 1 1909 102.76 18.58 1909.0
Central de Abastos 1 2943 274.95 10.70 29430
M etepec Galerias 2 8145 378.85 21.50 40725
Sedagro 1 2259 154.83 14.59 2259.0
San M ateo Centro 2 3325 136.58 24.34 16625
Lerma Centro 1 1594 122.60 13.00 1594.0
2
Subtotal 32 93279 708.85 34.43 29150
32
Rest of metropolitan area 412 94 342 426.75 291 229.0
35
Total metropolitan area 444 187 621 135.60 5.34 422.6
P.T.O.
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TABLE1
SURFACE, TERTIARY EMPLOYMENT,GROSSDENSITY,
AVERAGEEMPLOYMENTAND ECONOMICSPECIALIZATION
BY SUBCENTERS AGEB, 1994-2004(CONTINUATION)

IEE
Employment government,
respect to Surface respect to IEE IEE  education and
Subcenter AMT (%) AMT (%) producer consumer health
1994
Toluca Centro 29.99 0.59 0.60 0.91 112
Termina Mercado
Juérez 3.61 0.11 3.89 1.88 0.04
Tablgjeros Tollotzin 11.65 0.39 0.51 0.87 116
LaMaquinita 1.82 0.49 591 0.35 0.01
Sedagro 1.61 0.51 0.00 2.30 0.84
Subtotal 48.67 2.09 0.71 0.55 1.54
Rest of the
metropolitan area 51.33 97.91 127 1.43 0.49
Total metropolitan
area 100.00 100.00
1999
Greater Toluca
Centro 37.86 252 1.04 0.96 1.02
Tollocan 1.20 0.42 0.49 0.79 1.27
Las Torres 3.59 0.38 0.30 0.97 1.20
Metepec Galerias 2.70 110 197 1.56 0.38
Sedagro 0.93 0.46 154 0.03 1.50
Lerma Centro 1.01 0.36 0.37 1.33 0.95
San Mateo Centro 0.92 0.22 0.13 2.13 0.48
Subtotal 48.21 5.46 0.91 0.78 127
Rest of the
metropolitan area 51.79 94.54 1.08 1.20 0.75
Total metropolitan
area 100.00 100.00
2004
Greater Toluca
Centro 37.44 4.03 1.06 0.94 1.04
Toluca Norte 1.53 0.35 1.67 0.57 119
Juzgados Hospital 1.02 0.29 0.37 0.35 211
Centraol de abastos 157 0.78 1.09 1.78 0.01
Metepec Galerias 434 1.08 0.89 1.49 0.46
Sedagro 1.20 0.44 0.65 0.04 2.35
San Mateo Centro 1.77 0.39 0.18 1.86 0.36
Lerma Centro 0.85 0.35 0.36 0.86 1.50
Subtotal 49.72 7.71 0.99 0.80 1.46
Rest of the
metropolitan area 50.28 92.29 1.01 1.20 0.55
Total metropolitan
area 100.00 100.00

Source: INEI, Economic census by AGEB, 1994, 1999 and 2004, and own elaboration.
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Figure 1. Toluca’s metropolitan area. Tertiary employment subcenters 1994
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Figure 2. Toluca'’s Metropolitan area. Tertiary employment Subcenters 1999
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Figure 3, Toluca's Metropolitan area. Tertiary employment subcenters 2004
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offer of employment of both services to producer and consumer, due to
accessibility reasons, totheexistence of important peopleflowinthezone, tothe
prestige offered by the traditional center of the city as localization point. The
other two subcenters (Terminal-Mercado Juarez and the Maquinita) were
clearly specialized in services to producer; the former was besides specialized
in consumer services, because of accessibility reasons, and the latter was the
most specializedinservicestoproducer inAMT, foritsproximity totheindustria
zone of the city.

Subcenters in 1999

By now, in full demographic and employment growingin AMT (Garrocho and
Campos, 2007), there are seven metropolitan subcenters. Themost important is
the Greater Toluca-Centro, which takes up two subcentersidentified fiveyears
before: the Terminal- Mercado Juarezandthe Tablgjeros-Tollotzin. Itisfollowed
by the Torres subcenter (located on the six-lane road of the same name that
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surroundsthetraditional AMT and connectsit on oneend with the Municipality
of Zinacantepec and on the other with the highway to Mexico City); the
Metepec-Galerias, | ocated inthedynamicmunicipality of M etepec; theTollocan,
ontheroad to Mexico City; the Lerma-Centro in the historical downtown of the
municipality of Lerma (also on the road to Mexico City in the far end of the
Greater Toluca), the Sedagro administrative center (asurvivor of the previous
quinquenniumy); and the San Mateo-Center, which appears in the traditional
center of the San Mateo Atenco municipality, and similarly to Lerma, standsout
as subcenter when it functionally and physically joinsAMT.#

The Greater Toluca-Centro has between 1994 and 1999 a very important
physical expansion, changing from 177 hectaresin 1995 to 85 hectaresin 1999.
Thisistheconsequenceof theoverflowing of tertiary employmentintheAMT'’ s
central AGEB. Thoseyearstheempl oyment growthindowntownwassurprising,
changing from 33637 jobsin 1994 to 67005 jobsin 1999. Thisis agrowth of
slightly more than a hundred percent of its tertiary employment, which was
besidesgeneralizedinall of the sectors: the producer-oriented employment was
almosttripled (from 3140in1994t0 9324 fiveyearslater), theconsumer-oriented
onesincreased 3.6 times (anet increment of sixteenthousand jobsinfiveyears)
and those of the public sector grew almost 50 percent. The Greater Toluca-
Centro subcenter’s importance clearly increased respect to 1994, if it is
considered that in 1999 therewereamost four jobsintenexistingin AMT. This
is, it concentrated 35 percent of the metropolitan employment in producer
services, 28 percent of the employment in consumer services and 49 percent of
the public sector employment; all thisin asurface of only 2.5 percent of AMT.
The great hegemony of the historical center in the metropolitan subcenters
hierarchy becomes evident when one estimates its primacy index, which
changesfrom1.6in1994t04.5in 1999. Itisworthmentioningthat thesystematic
physical expansion of this subcenter dramatically reduced the employment
density per hectare from 189 in 1994 to 78.52 in 1999.

Asit has been anticipated by the high value of its primacy index, the other
metropolitan subcenters are far from the magnitude of employment in Greater
Toluca-Centro. The next subcenter in hierarchy is the Torres one, ten times
smaller, yetimportant sinceit manifeststwo rel evant issues: a) thecloserel ation
betweentheimportant roadsand thelocation of theintra-metropolitan economic

27 In order to illustrate the distances which separate the subcentersit is enough to say that the distance
from the traditional historical center (Greater Toluca-Center) to Tollocan Subcenter is 4.3 km; to
Torres 2.3 km; to Metepec-Galerias 6 km; to Lerma-Centro 14.9 km; and to San Mateo-Centro 13.1
km.
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activities(the Solidaridad-L as TorresAvenue, which articul atesthiscenter, was
constructed in the early 1990’ s decade as one of the most important roads of
AMT and soon becamean advantaged | ocation for tertiary employment); and b)
the city’s accelerated expansion process, which overlapped Paseo Tollocan,
considered asasort of peripheral road of thecity and symbolic urbanlimitinthe
collective imaginary by then. Hence, the appearance of the Torres® subcenter
liesmostly upon the accessibility acquired by the zonethrough the construction
of the by-then new avenue and in the resulting localization of educational and
health services(especially hospital s) of thegovernment there (thespecialization
index in governmental, educational and health services is 1.5), these places
caused abundant flows of users towards that part of the city, thus, the
appearance of thousands of consumer-oriented job offers (table 1). These
government’ splacement decisions(consciously or not) boosted thecity expansion
(of itsemployment and population) at rhythms never before seenin AMT.

The other subcenter worth of mention is Galerias-Metepec, which saw a
notorious employment increment in the southern part of the city, with the
important characteristic that the job offer was of abetter quality than any other
located in AMT. It is, employment in well-known firms, national commercia
chainsand in franchises. Evenif Metepec-Galeriasis 14 timessmaller than the
Great Toluca-Center, it has become a serious contender in metropolitan
commerce competence, because of the quality of the services offered to the
consumer and the prestige the place has reached as localization of producer-
oriented firms. Galerias-M etepec becamein 1999 in the most famous shopping
and entertainment zone in the city and the most used by the middle and upper
stratain AMT.

Thisisevident if thefirms settled there are checked: Liverpool, Zara, C& A,
Sears, Suburbia(clothing), SAM”s(supermarket), Cinépolis(cinema), Starbuck’s,
Italiannis (restaurants), Nike, Marti (sports), Mercedes Benz, Honda, besides
the most recognized hospitals and medical services centersin the city (such as
the Medical Center of Metepec), banking and insurance companies' branches,
and three shopping malls® and 25 movie theaters, which add up more than
150000m? of sales area,* an area of less than 28 hectares.

2 Despitethis subcenter would be better described as corridor, sinceit islocated along more than nine
kilometers on Solidaridad-Las Torres Avenue.

2 A luxurious one with anice rink, wirelessinternet connection in all of the areas and more than 130
stores. This shopping mall is controlled by Liverpool and preserves its shopping malls model, it is
calledGalerias.

30 At severa levels.

113 April/June 2007



Papeles de POBLACION No. 52 CIEAP/UAEM

Therest of thesubcentersin 1999 (Tollocan, Sedagro, Lerma-Centroand San
Mateo-Centro) have less than 2200 jobs each. Out of them, at least two (the
Tollocan and Sedagro subcenters, which have the fourth and sixth places,
respectively) are generated by means of the government’ s direct intervention,
whichin those years decentralizes numerous public officesto those parts of the
city. i.e, their appearance as specialized certes of public sector employments
(and their later consolidation, in the case of the Sedagro administrative center)
does not respond to the city’ s economic dynamics but to other administrative
criteriathat had important collateral effects (and probably unforeseen) inAMT
(table 1).

Finally, the Lerma-Centro and San Mateo-Centro subcenters correspond to
the historical centers of the municipalities of Lerma and San Mateo Atenco,
physically and functionally integrated to AMT. These historical centers are
specialized in servicesto consumer and sincethey arethe seat of the municipal
government, areal so specializedingovernment employment. Thisiscrystal clear
in the case of the Lerma subcenter, and less clear in San Mateo-Centro, as the
employment offer in servicesto consumer inthelatter ismuch moredynamicdue
toitsspecialization in leather and footwear products.

Inthisway in 1999 it is evident that the tertiary employment subcentersin
AMT canbeclassifiedinfour groups: a) theeconomic, basetheir strengthintheir
producer-and-consumer-oriented employment’s dynamics, i.e.,, on purely
commercial criteria(Ga erias-M etepec); b) themixed, which combineemployment
mainly oriented to producer and consumer, supported on a large number of
government jobs (Greater Toluca-Centro); c) the administrative, which derive
only from government’s administrative decisions, although as a result of the
generated peopleflow causethe appearance of consumer oriented employment
(Torres, Tollocan, Sedagro) and; d) theintegrated, which normally arehistorical
centersof placesthat have functionally and physically integratedto AMT, they
arenormally specialized in consumer-oriented employment and when they are
the seat of municipal power, in government jobs.

Subcenters in 2004
By 2004, the structure of employment subcenters in AMT, is much more
complex than ten years before. Whereas in 1994 there were five, in 2004 it is

possibleto observeeight (figure 3). Itisstill remarkable because of itsscalethe
Greater Toluca-Centro subcenter, whichincreasesitsmagnitudein 3005jobsin
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relation to 1999 (reaching 70241 jobs in 2004), what is undoubtedly low in
comparisontothe33368jobsitincreasedinthepreviousquinguennium (between
1994 and 1999, the time of the most demographic and employment growth in
AMT).

Therelative size of the Greater Toluca-Centroisstable, in relation to 1999,
sinceit still representsapproximately 37 percent of thetotal tertiary employment
of thecity. Neverthel ess, thesurfaceof thissubcenter isexpanding, mainly along
Paseo TollocaninthedirectiontoMexico City, andin2004 it already represented
4 percent of thetotal AMT surface, in comparison to 2.5 percent it represented
fiveyearsbefore. Consequently, employment density inthissubcenter decreases
even more until it reaches49.6 jobg/ha, i.e., 3.8 timeslessthan ten yearsbefore
(in1994 itstertiary employment density was189jobs/haandin 1999, it was 78.5
jobs/ha; table 1). Thisispartially explained by the moving of the government’s
officesout of thissubcenter, whoseemployment density ishigher thanthat of the
employment oriented towards consumer or producer.®!

Twovery important itemsof informationwhich definethissubcenter’ sprofile
and evolution are the facts that it stops concentrating most of its tertiary
employment inthegovernment sector (dueto net reduction of 8748 obsbetween
1999and 2004), whichrepresents72.6 percent of itstertiary employmentin 1994
and 53 percent in 1999, to reach a 38 percent of the total tertiary employment.
This percentage is very important indeed, nonetheless, it has been already
overcome by employment in consumer-oriented services, which in 2004
represented 42 percent of thetotal. This changein the economic profileisvery
interesting, for the tendency in government employment will be towards
decreasing or growing at decreasing rates, whereas employment in consumer
and producer services has a growing tendency: between 1994 and 2004,
consumer-oriented employment grew 23479 positions (4.8 times) and those
consumer-oriented grew 10714 (4.4 times). What ismore, the primacy index, is
reducedto four, whenfiveyearsbeforewas4.5, thisshowsthat Greater Toluca-
Centro subcenter preservesits hegemony and consolidates, in economic terms
rather than administrative, inamost competitivecontext betweenthemetropolitan
subcenters.

The second steady place in the hierarchy is Metepec-Galerias, which
increases itstertiary employment 70 percent between 1999 and 2004, years of

31 The highest density registered in AMT since 1994 of employment in governmental sector is 579.2
jobs/ha; that of employment oriented to services to consumer is 54.8 jobs/ha; and that of producer-
oriented employment is 70.9 jobs/ha; this is consistent with the theory’s postulation.
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slow growthfor AMT, generally speaking. Themotor of thetertiary employment
here were the consumer-oriented services, which slightly surpassed twice its
employment magnitudechanging from 2570jobsin 1999t05416in 2004, witha
surprising 110 percent growth in just a quinquennium. This growth is more
spectacular if it isconsidered that most of thesejobsare quality tertiary onesin
exclusivefirms, franchises, shopping malls, financial andinsuranceservices, for
instance. Undoubtedly, M etepec-Galerias is the emblematic tertiary subcenter
of theAMT development inthisearly XXI century. Theother three survivorsof
the previous quinquennium are San M ateo-Centro, Sedagro and L erma-Centro.
However, the onethat devel oped the most in the 1999-2004 quinquennium was
San Mateo-Centro, it increased itstertiary employment 105 percent, changing
from 1635 jobs in 1999 to 3325 in 2004: a net increment of 1690 jobs.

Theinteresting fact about San Mateo-Centro isthat 92 percent of itstertiary
employment growthwasconcentrated in consumer-oriented services(1570jobs
to reach 2771), whereas the growth of its producer-oriented and government
employment werefractional (81 jobsin producer-oriented servicesand only 39
new jobsin the public sector). Thisimpressive commercial developmentin San
Mateo Atenco contrasts with the decline of Lerma-Centro, which reduced its
total tertiary employment 194 jobs. Thegravest of thissituationisthat thesejobs
werelost in consumer-oriented services (206 jobs less than five years before),
while employment in services oriented to producer and in government had
fractional variations. On its own, Sedagro subcenter continued receiving
decentralized offices from the Greater Toluca-Centro subcenter so that it
increased its government employment in 655 new positions (50 percent more
then the previousyear). Thisgrowth was accompanied by reductionin services
to producer and consumer, derived from new regulations on the use of the land
inthat zone.

Apart from the five surviving metropolitan subcenters from the last
quinquennium (Greater Toluca-Centro, Gal erias-Metepec, San Mateo-Centro,
Sedagro and Lerma-Centro), three additional subcenters appear: Central de
Abastos, TolucaNorte and Juzgados-Hospitales; while, on the other hand, two
subcenters, identifiedinthelast fiveyears, disappear: Tollocanand Torres. The
former was absorbed by the systematic expansion of the Greater Toluca-Centro
subcenter, and the former disappeared because of the reduction in government
employment, which reduceditsdynamisminrel ativetermsbeforetherest of the
metropolitan subcenters.
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Out of these new subcenters, the most important are Central de Abastos
(rankedfourthinthehierarchy with2943jobs) closely followed by TolucaNorte
(with 2863 jobs). Both of them are located north of AMT, the latter northeast,
on the highway to Naucalpan; and the former northwest, on the highway to
Ixtlahuaca and Atlacomulco (2.8 km from each other). Central de Abastos
subcenter is purely economic, specialized in employment in services oriented
towards both the producer and consumer (specialization indexes 1.1 and 1.4,
respectively), and with aminimal offer of government employment (only ten
positions, equivalent to 0.01 percent of the total tertiary employment in the
subcenter). Due to its magnitude, in this subcenter the consumer-oriented
employment is distinguishable: 2340 positions, 80 percent of its total tertiary
employment. Onitsown, TolucaNortesubcenter isof themixedkind specialized
in employment in services oriented towards producer and in the government
(specidizationindexesof 1.7inboth cases). Finally, thenew third subcenter that
appearsin 2004 isthe Juzgados-Hospital es, whichisof theadministrativekind,
thus result of government’s locating decisions.® In this subcenter nearly 80
percent of theemploymentisinthepublicsector, soitsspecializationindexinthis
sort of activitiesisvery high (3.07).

It is worth mentioning as a closure for this section that the proportion of
tertiary employment in the metropolitan subcentersinrelationtothe AMT total
hasbeenrather thesameal ongtheperiod of study: 48 percentin 1994, 48 percent
in 1999 and 50 percent in 2004. Thisempirical consistency can also beuseful in
the generation of planning AMT scenarios.

Conclusions

At international level, it is undeniable the large cities' tendency to adopt
polycentric structures. Nonetheless, in Mexico, the debate on whether the
country’s larger cities are polycentric or not, is still open. Despite the debate,
theoretical reasoning and available empiric reports point out that the great
monocentric city doesnot exist in Mexico and probably never existed. At least,
thereis no solid evidence of its present or past existence. Conversely, thereis
available abundant evidence on the clear polycentric structure of several

32| nthissubcenter thetribunalsof the Judicial Power and two large hospital s (one general and the other
specialized), among other services.
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contemporary Mexican cities, at |east of Mexico City and the metropolitan area
of the city of Toluca.

If weaccept this, thenit would beworth to reeval uate the pertinence of using
urban analytical schemas based on rings which succeed around the historical
center of large cities, dueto itsinconsistence with the polycentric reality of the
metropolis and offering a false sense of order. Our suggestion is to substitute
them with polynuclear analytical schemas which, with all of their possible
limitations, reflect in a better manner the urban structure of the large cities.
In other words, let us pass from the ‘ center-periphery’ simple paradigm, to the
more complex and realist one of ‘ centers-peripheries’. The outer shape is the
background, andthepreconceived researcher’ sparadigm candefinitely determine
theurban structuremodel of thecity under research: monocentricor polycentric.
The former has neither conceptual nor empiric fundaments, the latter does.

Separately, it would also be convenient put asideinfertile debatesin order to
focus our research efforts better in relation to the urban structure to be
characterized and explainthepolycentric structureof specificcities, withtheaim
togather theoretical and empiricknowledgewhich supportstheplanning of more
efficient and fair cities; at the time it promotes the elaboration of reasoning of
general applicability.

In the specialized literature several methods to identify the intra-urban
employment subcentersthat articulate the largecities’ structure arereported. It
isimportant to acknowledgethat all of them haveadvantagesand limitations. In
this work we selected the double threshold method because of its clarity and
simplicity, but mainly because it considers two fundamental elements which
allow identifying and analyzing the employment concentration in the city; the
magnitudereflectstheimportanceof theempl oyment concentrationsinthecity;
thedensity filtersthemagnitudeindicator and confirmsit or not asan employment
nucleusintheterritory. Both magnitudeand density, when used simultaneously
offer basic information to identify employment subcentersin urban areas.

Inthiswork someimprovementsweredoneto the doubl ethreshold methods,
this makes it more objective and easy to use in the study of Mexican cities.
Basically, what was done was to link the values of the two thresholds (density
and magnitude) with the spatial behavior of the employment in the city under
study.

Databaseshaveacrucial roleinthis; thiswork had disaggregatedinformation
by sector and activity line (including government sector) at AGEB scale, which
was specifically prepared by INEGI for this research project.
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Intheend, theinformation and method used allowed not only identifying the
tertiary employment subcentersthat articulatethe spatial structureof AMT, but
also analyzing their most relevant aspects: number, size, density, hierarchy,
localization economic specialization and evolution in time. Some explanatory
lines were even sketched.

Additionally, it was possible to outline a classification of the subcenters
identifiedin AMT accordingtotheir economicprofileanditsfunctioninglogicin
the metropolitan context, which enables us to characterize and examine them
more systematically. Said classification includes four types of subcenters. a)
economic (those which are born and develop by means of purely economic
forces, such as M etepec-Galerias); b) Mixed (thosewhich areborn and devel op
by means of economic impulse, yet supported on alarge supply of jobsin the
government, suchasthegreater Toluca-Centro); ) Administrative(thosewhich
are born and develop due to government’s administrative decisions, such as
Sedagro); d) Integrated (normally historical centers of neighboring locations
which are functional and physically integrated to AMT, such as San Mateo-
Centro)

A final warning: aslong as similar studies to this one are not performed in
different cities of the country, the methodological, analytic, taxonomic and
explanatory proposals hereby presented arein the best of cases only applicable
to AMT. Itisnecessary then, broaden the research angle on the urban structure
to other Mexican citiesin order to complete, reinforce or correct the proposal's
therein contained and so achieving a better generdlity level. Thisis just the
beginning; there are many thrilling tasks yet to be performed.
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