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ABSTRACT

Monterrey Metropolitan Zone (Mexico) is characterised by industrial activity and its proximity
to the border with the US. In 2010, its 13 municipalities provided infrastructure and services
that allow people to live, work or rest, but also a specific function (housing, work, or leisure)
due to the prevalence of one of these, impacting the daily life of the population by gender.
This article explores the relationship between travel distance to work and reproductive work
for working women. Using data by the Extended Questionnaire of the Census Sample of the
2010 Population and Housing Census, home-work commuting routes were mapped at the
municipal level, combined with four variables of reproductive work. Our study demonstrates
that as the reproductive work increases for working women, they experience spatial

ARTICLE HISTORY
Received 1 November 2021
Revised 9 June 2022
Accepted 20 June 2022

KEYWORDS

Working women;
reproductive work; spatial
segregation; Mexico's Census
Sample; Monterrey
Metropolitan Zone

segregation since they cannot travel as far as the ones with lower reproductive work
because they are expected to take care of the reproductive work.

1. Introduction

The functional division of urban activities (mainly
work and residence) has led people to use urban
space separately. The aim of this research is to observe
how urban planning affects women in different ways.
The patriarchal conception where men’s ‘natural
attributes’ are to provide protection and be the source
of the family’s economic income, ie. productive
activities, while the women’s role are the reproductive
and care activities have a strong influence on how
cities are shaped. This gender division has led to the
idea that productive and reproductive roles are carried
out in completely different, distant, and unrelated
spaces, segregating women in the domestic sphere
and excluding them from the public sphere (McDo-
well, 2000; Moser, 1989; Valcarcel, 2013).
Furthermore, both genders are confronted with the
friction of distance and the principle of return in a
greater or lesser degree. Individuals’ experience is
based on the limitation to carry out their daily activi-
ties within a radius of action from home, the selection
of different services or destinations to satisfy people’s
need and consequent patterns of displacement are tra-
ditionally determined by the availability of time, bud-
get, and transportation mode. However, aspects such
as age, income, primary activity and gender will have
a level of influence on this (Ellegaird & Vilhelmson,
2004; Neess, 2006).According to the evidence of co-
location between housing and employment provided
by Sudrez Lastra and Delgado Campos (2007, p.

2010), distance has a more significant impact on the
location of paid work. Although revealing, their
research does not analyse the information by gender,
which would reveal very different realities of employ-
ability for each household member. Salazar (1999,
p. 132) makes it very clear that, in the specific case
of women, the domestic organisation (whose immedi-
ate environment of activity is the house and the neigh-
bourhood) must be added to the labour market, the
urban structure, the location of residential areas, and
the public transportation network, aspects faced by
the population in general. Also, Hanson and Pratt
(1991, 2003), Fanning Madden (1981), and Mojica
Segovia (2014) pointed this out in their writings.

This study comprises four variables associated with
the reproductive work of working women' living in
the Monterrey Metropolitan Zone -MMZ- Main
Map: marital status, number of children, age of the
youngest child, and relationship to the head of house-
hold. The particular interest is to relate them to the
geographical location of women’s paid work and
determine if there are differences in the distance and
concentration of women between the female pro-
ductive work-residence trajectories.

2. Method and results

To investigate how the gender condition and repro-
ductive work characteristics relate to working
women’s job location, we used the Census Sample of
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the 2010 Population and Housing Census in Mexico.
We are aware that by the time this article was written
the 2020 Population and Housing Census data was
available, as well as the 2015 Intercensal Survey. We
decided to use the 2010 Population and Housing Cen-
sus data because the only source for the information
needed for our research was the expanded question-
naire from the Census Sample of the 2010 Population
and Housing Census. The 2015 Intercensal Survey is a
statistical representative sample of the whole
population, and a conclusion is drawn that is very
similar to the one that would be drawn if the whole
population was studied as a universe. On the other
hand, the results of the 2020 Population and Housing
Census were still not published at the level of detail
needed when the study was done. Also, this research
stems from Hernandez-Reyes’ Doctoral dissertation
(Hernandez-Reyes, 2021), which was conducted
before the National Institute of Statistics and Geogra-
phy (INEGI) generated and published the new
information.

We selected the Monterrey Metropolitan Zone as
our case study. Monterrey Metropolitan Zone is the
third largest city in Mexico, and it is in the border
state of Nuevo Leon, in the north-eastern part of the
country (Map 1). By 2010,” it had an area of 6794
sq. km., and a population of 4,106,054 inhabitants
(INEGI, 2016a), making an urban density of 109
inhabitants per hectare. It was composed by 13 muni-
cipalities: Apodaca, Cadereyta Jiménez, Carmen, Gar-
cia, San Pedro Garza Garcia, General Escobedo,
Guadalupe, Juirez, Monterrey, Salinas Victoria, San
Nicolds de los Garza, Santa Catarina and Santiago
(SEDESOL et al.,, 2012).

The objective of this article is to find out how the
working women of the MMZ were directly affected
by their gender condition and reproductive work
using the observed variables and the geographical
location of their job. To achieve this, we selected all
the working women from the Census Sample’ of the
2010 Population and Housing Census (INEGI,
2016b), resulting in a universe of 22,408 cases, which
represents almost 35% of the total number of
women of working age of the 13 municipalities.

The next step for this study was to identify from the
female labour force participation rate how many
women stay in their municipality (retention rate) or
must travel to another (expulsion rate) (Map 2). On
average, 62% of these women stay in their municipal-
ity, with Cadereyta Jiménez the one that retains the
most (91%), followed by Monterrey and Santiago,
both with 85%. Whilst the municipalities of Juarez
and Garcia are the ones that expel the largest pro-
portion of working women from their boundaries
(69% and 64%, respectively).

We looked in our sample, for the four selected vari-
ables that constitute, together with others, what is

known as reproductive work. Each of these variables
is presented, analysed, and represented separately.
For our maps, we used the geometric centroid of the
urban area of each municipality (excluding land that
is uninhabited) as a reference for the origin and desti-
nation of the travels, since the Census Sample only
provided information at the municipal scale. In all
the variables and categories observed, we only mapped
those destinations that attracted more than 10% (up to
50%) of the municipal employment rate.

We consider it important to say that for Map 3 pre-
sented in this article, we followed the method for edge
bundling for QGIS proposed by Graser et al. (2019).
By doing this, we were able to visualise the most
important destinations for the working women out-
side of their municipality of residence. Using the func-
tion Summarise, we represented the Origin (yellow)
and the Destination (dark blue) municipalities. Whilst
using the function ‘Arrow size’, allowed us to express
that the higher the value represented, the thicker the

arrow is.

2.1. Marital status

For this study, we grouped the 10 available statuses of
the Extended Questionnaire into just two: the Married
status includes married women and those living with a
partner regardless of legal status; the Single status con-
siders single, divorced, and widows.

By looking at each municipality in Table 1, we can
realise that being a married woman in the MMZ is a
strong condition to work in the same municipality
as the residential one, except for Apodaca and Carmen
(which have the same rates).

Even when the average difference between both
observed status is just four percentage points, the
range between the highest and lowest values is larger
in the ‘Single Status’ (60 percentage points for the
Married versus 62 for the Single), which reinforces
the argument that a single woman might have slightly
less restrictions to get a job outside her municipality.

It is very interesting that in both Marital Statuses,
two of the three municipalities with the highest reten-
tion rates are located in the south periphery of the
MMZ" Cadereyta and Santiago, with an average of
91% and 85% of the working women, respectively.
On the other hand, Garcia and Judrez have the highest
expulsion rates (66% and 70% on average for each
municipality) of working women, which might
imply that there are not enough working positions
for women.

When focusing only on the Expulsion population
from each of the 13 municipalities, shown in Map 3,
we noticed that the municipality of Monterrey is the
one that attracts most of the working women: 9 out
of 14 arrows for both statuses have it as a destination.
On the other hand, Juirez and Garcia are the
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Map 1. Monterrey metropolitan zone. Location and Municipalities included in the metropolitan zone.

municipalities that expulsion the highest number of
working women regardless of their Marital status
(also demonstrated in Table 1). In the case of Juarez,
most women go to the closest neighbour: Guadalupe,
being Monterrey the second. The working women of
Garcia, on the other hand, prefer to travel to Monter-
rey first, being their second option Santa Catarina, fol-
lowed by San Pedro Garza Garcia.

If we look at the travels in terms of the adjacent
municipality in Map 3, the married working women
from five municipalities travel to Monterrey and San
Pedro (in one case), which are not contiguous to
their residence municipality, whereas the single
women only move to four, but the proportion of
the later is larger, fact that reinforces our main
argument.

2.2. Number of children: one, two, and three or
more children

Looking now to the variable of number of children
that has each working woman in the MMZ,” we clearly

observe that as the number of children increases, more
women tend to work within their residential munici-
pality, i.e. closer to their home (Table 2). This happens
in almost all the MMZ, except for four municipalities:
Carmen, in the north, where the reverse is clearly the
case; Monterrey, San Pedro, and Santa Catarina show
rates of working women with two children lower rela-
tive to those with one or three children.

If we look at the expulsion population again from
each municipality (Map 3), we can observe the same
two patterns as in the Marital status variable. First,
when looking at Monterrey as a destination, it is the
main attractor for the working women, regardless of
the number of children. Second, Judrez and Garcia
do not offer proper jobs to most of the female
population.

In terms of the adjacent municipality, most of the
working women travel to a contiguous municipality to
work. When this is not the case (13 arrows in the
three categories), Monterrey is the municipality to travel
towards, with only one exception: working women with
3 or more children travelling from Garcia to San Pedro.
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Map 2. Rates of retention and expulsion working women in the MMZ.

Another relevant fact is that the working women
from Santiago with two or more children represent a
small fraction of this sample. Plus, they do not show a
preference for their work’s location (in Map 4, when
looking at the two maps of these categories, there are
no arrows from Santiago to any other municipality).

2.3. Age of the youngest child: 0-9 years, 10-17
years, and 18 years and over

We observe in Table 3 that as their children get older,
the working women tend to stay in their municipality,
except for Apodaca and San Pedro, where the number
of expulsion women increases, and Monterrey, which
is constant.

These results may suggest that the higher economic
demand represented by young children is what drives
women to move away from their homes in exchange
for better working conditions.

By looking at Map 5, we can confirm the Expulsion
pattern of Garcia and Judrez, with more than 47% of
the sampled population travelling to just two or
three municipalities (in the case of Garcia, when the
youngest child is older than 10).

Another repeated pattern is that Cadereyta does
expel working women, even if they do not have a par-
ticular destination, which means that very few moves

from these municipalities to any of the other 12 are
made. Also, it called to our attention that when having
their youngest child in the range of 10- to 17-years-
old, a relatively significant number (11%) of working
women of Apodaca move to San Nicolas to work.

Two repeated patterns shown in Map 6 are first that
the most recurrent working destination is Monterrey,
even when the origin is not an adjacent municipality,
and second the labour relation between Garcia and
San Pedro Garza Garcia. Also, it called our attention
that in the case of women with children with ages
between 10 and 17, in comparison with all the maps
presented in this paper, this category is the one that
presents a more dispersed distribution (number of
arrows) of destinations, eight of the 16 arrows directed
to Monterrey, and the rest are distributed between
four other municipalities (San Nicolds de los Garza
stands out for attracting women from 3 different
places).

2.4. Relationship of the working woman to the
head of household

This variable allows us to understand the role of the
sampled women in their homes, and their duties as
members of a family, which led us to imply the poss-
ible economic and domestic responsibilities.


https://doi.org/10.1080/17445647.2022.2093658
https://doi.org/10.1080/17445647.2022.2093658
https://doi.org/10.1080/17445647.2022.2093658

1. MARITAL STATUS

Married

25N
e

254N
L

5N
|

250N
|
=
-
=]
E)

-

1001ZE 100'BE

54BN
|

543N
L

253N
I

10 km

253N
1 i
o
w

[*ee
TEEIIE T2 E

Symbology

f Destination

Origin

The thickness of the arrows
represents the proportion of
women making each trip

w1 ]
IHEE 100 12E EE

Municipalities

Apodaca
Cadereyta
Jiménez
Carrmen
Garcia

San Pedro
Garza Garcia

| Gral. Escobedo

JOURNAL OF MAPS (&) 5

Guadalupe
3 Judrez
) Morterrey

@5 Salinas Victoria
San Nicolas
de los Garza

Santa Catarina

46
)

B
R

Santiago
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As in the previous three variables, Cadereyta and
Santiago are the municipalities that retain the largest
number of working women within their borders,
regardless of the category (Table 4). Also, Garcia and
Judrez are the ones that are not capable of doing the
same and present the highest rates of expulsion.® In
both cases, retention and expulsion, the condition of

being a daughter in these four areas supports the
possibility of working outside the municipalities’
boundaries.

When comparing the categories of those capable to
travel to other municipalities to work in Map 3, we can
see that being a daughter seems to be the best con-
dition to get a job further away i.e. the higher rates
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Table 1. Percentage of Retained (Ret) and Expulsion (Exp)
working women (ww) by marital status, by municipality.

Married (12,414
ww) Single (9937 ww)

Ret Exp Ret Exp
Apodaca 61% 39% 61% 39%
Cadereyta 94% 6% 88% 12%
Carmen 71% 29% 71% 29%
Garcia 39% 61% 29% 71%
Escobedo 47% 53% 43% 57%
Guadalupe 58% 42% 55% 45%
Judrez 34% 66% 26% 74%
Monterrey 87% 13% 84% 16%
Salinas Victoria 67% 33% 61% 39%
San Nicolas 55% 45% 43% 57%
San Pedro 69% 31% 76% 24%
Santa Catarina 57% 43% 54% 46%
Santiago 86% 14% 84% 16%
Average 63% 37% 59% 41%

for the same destination most of the time, while being
a wife is the most restrictive category. Being the head
of the household might imply a weaker attachment to
the geographical location of the household, besides
their responsibility for reproductive duties.

Once more, we can observe patterns in Map 6: most
trips for work are done to Monterrey regardless of the
type of relationship with the head of the household or
the residential location of the working women. The
presence of a labour relationship between Garcia
(the origin) and San Pedro Garza Garcia (the destina-
tion). As seen before, the few working women travel-
ling from Cadereyta to any other municipality, do not
show any preferred destination, and in the case of San-
tiago, being the head of the household limits their pos-
sibilities to work outside its boundaries.

3. Discussion and conclusion

The functional division of urban activities (mainly
work and residence) has led people to use urban
space differently and, for our study, has a direct impact
on the women’s participation in the labour market.
This is mainly due to the time and costs it takes to

Table 2. Percentage of Retained (Ret) and Expulsion (Exp)
working women (ww) by number of children, by municipality.

3 or more
1 child (3873 2 children children

ww) (4753 ww) (6396 ww)
Ret Exp Ret Exp Ret Exp
Apodaca 55% 45% 64% 36% 68% 32%
Cadereyta 90% 10% 92% 8% 96% 4%
Carmen 78% 22% 73% 27% 72% 28%
Garcia 30% 70% 39% 61% 48% 52%
Escobedo 44% 56% 44% 56% 51% 49%
Guadalupe 53% 47% 58% 42% 65% 35%
Judrez 23% 77% 34% 66% 41% 59%
Monterrey 85% 15% 85% 15% 89% 11%
Salinas Victoria 62% 38% 63% 37% 70% 30%
San Nicolas 44% 56% 53% 47% 60% 40%
San Pedro 77% 23% 67% 33% 70% 30%
Santa Catarina 54% 46% 51% 49% 62% 38%
Santiago 80% 20% 87% 13% 92% 8%

Average 60% 40% 62% 38% 68% 32%
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Map 4. Number of children. Women working outside their
residential municipality. Range: 10-50%.

commute, considering that women’s social role
demands their presence in and around the home for
most of the day.

Our research shows this limitation or spatial segre-
gation around the municipality of residence, which
tends to be more evident as the variables studied
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Table 3. Percentage of Retained (Ret) and Expulsion (Exp)
working women (ww) by age of the youngest child, by
municipality.

18 years old
0-9 years old 10-17 years or more (3494
(7468 ww) old (3774 ww) ww)

Ret Exp Ret Exp Ret Exp
Apodaca 63% 37% 63% 37% 61% 39%
Cadereyta 93% 7% 93% 7% 95% 5%
Carmen 75% 25% 70% 30% 79% 21%
Garcia 39% 61% 40% 60% 46% 54%
Escobedo 47% 53% 46% 54% 47% 53%
Guadalupe 57% 43% 59% 41% 65% 35%
Judrez 34% 66% 30% 70% 40% 60%
Monterrey 87% 13% 87% 13% 87% 13%
Salinas Victoria 60% 40% 69% 31% 81% 19%
San Nicolas 45% 55% 59% 41% 62% 38%
San Pedro 75% 25% 71% 29% 67% 33%
Santa Catarina 56% 44% 55% 45% 60% 40%
Santiago 87% 13% 91% 9% 86% 14%
Average 63% 37% 64% 36% 67% 33%

represent greater reproductive works. Correspon-
dences are observed between the geographic location
of women’s paid work and marital status, the number
of children, the age of the youngest child, and relation-
ship with the head of the household.

We observed that working women in the MMZ
with fewer opportunities to leave their municipality
reasons are those who live with a partner, those with
more than one child, those with at least one child
between the ages of 0 and 9, or those identified as
the head of the household, given their dual reproduc-
tive/productive role. In other words, these women are
more likely to suffer spatial segregation on an urban
scale due to their economic activity.

Moreover, studies on the Mexican context that ana-
lyse urban structure and form, as well as the structure
and concentration of jobs within the city (Guerra
et al., 2018; Monkkonen et al., 2018, 2020; Sudrez Lastra
& Delgado Campos, 2007), allow us to see a little
further. Since such studies observe the highest concen-
trations of employment in the urban geographic centre,
we can assume that women with greater urban and
economic segregation are those who inhabit peripheral
areas, commonly related to lower income and edu-
cation level. These conditions, coupled with high dom-
estic workloads, would pose a significant challenge.

This study raised relevant questions related to the
type of economic/working activity these women
carry out, if the salary is significantly different between
jobs according to their location, and what type of paid
work and income level can aspire a woman with a
strong reproductive workload. Possible answers to
these issues can be found in the Doctoral dissertation
by Hernandez-Reyes (2021).

NOTE. We consider it necessary to point out the
patriarchal influence in the language used by the insti-
tutional apparatus of our country (Mexico), which is
reflected in the census data analysed.

The term working women (translated from Span-
ish mujeres ocupadas) states that women who do

JOURNAL OF MAPS (&) 7

3. AGE OF THE YOUNGEST CHILD

T

i §

L
[T1X=3

1
(X4

I
|
Hi5E

o 5 10 km . e . - =

MCELSE

| :
[T

[
NIF.SD

T
1
MEEST

I 1 1 : I "

100°30°E FHE 10T 1EE 0M1ZE WTEE

18 or more "

MERSE

[ETX=1

HATSE

— o 5 0k L " e -

WE 100F24E 0K E MHIZE HPEE
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not carry out some type of economic activity
classified in the census do not work, even when
they do some other sort of activity, e.g. domestic
and caregiving work. It only gives value to paid
work and makes invisible the rest of the tasks that
do not involve a monetary flow. Pérez Orozco
(2014) points out that the androcentric bias on
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4. RELATION WITH HEAD OF HOUSEHOLD
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Map 6. Map of Monterrey Metropolitan Zone showing desti-
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which notions such as those of economy and work
‘are founded on the absence of women, denies econ-
omic relevance to spheres associated with femininity
(the private-domestic sphere, the home, and unpaid
work), and uses the male experience in markets to
define economic normality’ (p. 37).

Table 4. Percentage of Retained (Ret) and Expulsion (Exp)
working women (ww) by relation to the head of household,
by municipality.

Head of

Wife (10,322 Daughter Household

ww) (6541 ww) (3666 ww)
Ret Exp Ret Exp Ret Exp
Apodaca 60% 40% 61% 39% 59% 41%
Cadereyta 94% 6% 89% 11% 90% 10%
Carmen 72% 28% 71% 29% 66% 34%
Garcia 39% 61% 29% 71% 38% 62%
Escobedo 46% 54% 42% 58% 48% 52%
Guadalupe 58% 42% 56% 44% 56% 44%
Judrez 34% 66% 28% 72% 27% 73%
Monterrey 87% 13% 83% 17% 85% 15%
Salinas Victoria 68% 32% 65% 35% 62% 38%
San Nicolas 56% 44% 39% 61% 55% 45%
San Pedro 68% 32% 58% 42% 69% 31%
Santa Catarina 57% 43% 57% 43% 50% 50%
Santiago 86% 14% 79% 21% 95% 5%
Average 63% 37% 58% 42% 62% 38%

The other term we would like to point out is head of
household. It indicates the millenary inheritance of the
archaic state in the organisation of present-day Wes-
tern society. Since then, men family head, the patri-
arch, ‘allocated the resources of society to their
families the way the state allocated the resources of
society to them’ (Lerner, 1990, p. 315). The economic
aspect is once again at the centre of daily life, the axis
around which the rest of the activities that make up
daily life revolve.

It is necessary to recognise that under the patriar-
chal influence, significant omissions are made, such
as the fact that the database consulted (the Census
sample) does not contain information related to the
paternity of men. It is not possible to know whether
men are fathers and, much less, how many children
they have, perhaps because having children is exclu-
sively feminine.

All the above is evidence of the durability and per-
meability of a social model whose development began
very long ago: the patriarchal system, which reaches
areas as disparate as the city and language.

Software

Data input, processing, editing, and map design were
performed using QGIS 3.14.

Notes

1. For this article, we are using the term working women
to refer to those women who receive a salary for their
work, and it is not related to their own reproductive
work.

2. The study used the available data when the Doctoral
research was conducted.

3. ‘For the 2010 census sample, an expanded question-
naire was designed, with which around 2.9 million
dwellings in the country were censused, selected
using probabilistic criteria® (INEGI, 2016b). The



whole document explaining the criteria used for the
Census sample is available at: https://www.inegi.org.
mx/contenidos/programas/ccpv/2010/doc/diseno_
de_la_muestra_censal.pdf

4. We are not considering the municipality of Monter-
rey because it is the core of the whole Metropolitan
Area.

5. Women that have no children because they only rep-
resent 0.14% of the sampled population of working
women.

6. On average, 65% and 70% of the working women
must travel to another municipality.
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