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ABSTRACT
This paper estimates several fixed-effects dynamic panel data mod-
els using data for 21 major cities over the period 2016Q1-2025Q2 
to examine the effects of three indicators of public insecurity on 
housing prices: expected insecurity, perceived insecurity, and crime 
exposure. The evidence shows that all three measures have negative 
and statistically significant effects on housing price dynamics. When 
analyzing different city subsamples, we find that the marginal impact 
of insecurity is stronger in relatively safer cities and weaker in highly 
insecure cities, a pattern consistent with violence normalization or 
reduced housing-market sensitivity as insecurity rises. Moreover, in 
relatively safer cities, crime exposure becomes increasingly influ-
ential vis-à-vis perceptions and expectations of insecurity, showing 
that housing prices are more responsive to criminal and antisocial 
behaviors that can be seen or heard near people’s homes. 
Keywords: housing prices, public insecurity indicators, panel data 
models, violence-normalization effect. 
jel Classification: R21, K42, C23.
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PRECIOS DE LA VIVIENDA E INSEGURIDAD PÚBLICA EN MÉXICO: PERCEPCIONES, 
EXPECTATIVAS Y EXPOSICIÓN AL CRIMEN

RESUMEN
En este artículo se estiman varios modelos dinámicos de datos en 
panel con efectos fijos empleando datos de 21 ciudades durante el 
periodo 2016Q1-2025Q2, con la finalidad de evaluar los efectos 
de tres indicadores de inseguridad pública sobre los precios de las 
viviendas: expectativas de inseguridad, percepción de inseguridad 
y atestiguación. La evidencia muestra que las tres medidas guardan 
una relación negativa con los precios de las viviendas. Al analizar 
diferentes submuestras de ciudades, se encuentra que el impacto 
marginal de la inseguridad pública es menor en las ciudades más 
inseguras, un patrón consistente con la normalización de la violencia. 
Además, en las ciudades más seguras, la atestiguación se vuelve cada 
vez más influyente en comparación con los otros dos indicadores, 
lo que sugiere que los precios de las viviendas responden más a 
conductas delictivas y antisociales que pueden verse o escucharse 
cerca de los hogares de las personas.
Palabras clave: precios de las viviendas, indicadores de inseguridad 
pública, modelos de datos en panel, efecto de normalización de la 
violencia. 
Clasificación jel: R21, K42, C23. 

1. INTRODUCTION

The purpose of this paper is twofold. The first is to examine whether 
different measures of public insecurity are negatively related to 
housing prices across a set of major Mexican cities and, if so, to 

determine the relative magnitude of these effects. To this end, the analysis 
distinguishes between perceived insecurity, expectations about crime, 
and crime exposure. This negative relationship is expected because high 
levels of public insecurity represent an external disamenity that discour-
ages potential buyers, thereby reducing housing demand and housing 
values. The second objective is to assess whether these effects change 
after excluding the most and least insecure cities, thereby examining 
whether the impact of insecurity is heterogeneous across cities. In this 
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regard, we work with four samples of cities: a baseline or full sample 
and three subsamples. 

In this context, we specify three fixed-effects dynamic panel data mod-
els, each including a different indicator of public insecurity. The selection 
of the other explanatory variables is based on housing supply and demand 
theory, as well as on the availability of complete disaggregated data for 
that period. Moreover, the baseline sample consists of 21 cities observed 
quarterly from the first quarter of 2016 to the second quarter of 2025. 

To address the second objective, we rank the cities according to a 
standardized composite insecurity index constructed from the three 
public-insecurity measures, as explained in Subsection 4.2. The resulting 
ranking allows us to define three city subsamples by excluding cities 
located in the upper and lower tails of the insecurity distribution. In this 
way, we assess whether the impact of the three insecurity measures varies 
when either the most insecure or the least insecure cities are excluded 
from the sample. As shown below, the evidence comes from 12 dynamic 
panel data models, since three specifications —one for each insecurity 
measure— are estimated across four city samples. 

The central hypothesis is that crime exposure exerts a stronger nega-
tive effect on housing prices than either perceived insecurity or expected 
insecurity. A secondary hypothesis is that the impact of insecurity is 
heterogeneous across cities, with weaker marginal effects in the most 
insecure cities, possibly reflecting violence normalization. Put differently, 
beyond a certain threshold, violence normalization could result in re-
duced sensitivity of the housing market to further increases in insecurity. 

In this study, crime exposure is measured through the specific be-
haviors included in the variable “condición de atestiguación” of the 
ensu (Encuesta Nacional de Seguridad Pública Urbana). As explained in 
greater detail in Section 3, it captures the percentage of individuals aged 
18 and older who reported having directly seen or heard antisocial or 
criminal behaviors in the vicinity of their home. Perceived insecurity is 
measured as the percentage of individuals aged 18 and older who report 
feeling unsafe in their city, while expected insecurity is measured as the 
percentage of individuals aged 18 and older who expect crime and public 
insecurity to remain equally bad or worsen over the next 12 months. 

Because the models are specified in stationary terms, the evidence 
obtained reflects short-term housing price dynamics rather than long-
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term relationships. Within this framework, this study can also help 
assess the relative importance of perceptions and expectations vis-à-vis 
exposure to visible or audible antisocial and criminal behaviors that 
shape residents’ everyday experience of insecurity. The main findings 
of this research are as follows: 

1.	 The three measures of insecurity have negative and statistically significant 
effects on housing price dynamics. 

2.	 These negative effects increase in absolute magnitude as the most inse-
cure cities are excluded from the sample, suggesting that the marginal 
impact of insecurity is stronger in relatively safer cities and weaker in 
highly insecure cities, a pattern consistent with violence normalization 
or reduced housing-market sensitivity as insecurity rises. 

3.	 As the most insecure cities are excluded from the sample, crime expo-
sure becomes increasingly influential relative to the other two insecurity 
measures. Put differently, housing prices become more responsive to 
having seen or heard the antisocial or criminal behaviors described in 
Section 3 than to general perceptions or expectations of insecurity. This 
finding has important implications for household wealth, given that 
housing accounts for a large share of family assets. 

Broadly speaking, the remaining findings are consistent with housing 
supply and demand theory. Housing prices display strong persistence, 
which conditions the effects of the other regressors. Construction costs 
are positively associated with housing prices on the supply side, whereas 
income and public infrastructure provision bear a positive relationship 
with housing prices on the demand side. A rise in the real mortgage 
interest rate is associated with lower housing prices, presumably by dis-
couraging housing demand. Finally, other controls, such as the pandemic 
dummy variable and the seasonal dummy variables, are statistically 
significant in most cases. 

It should be noted that our model is not a traditional hedonic model, 
since the dependent variable is the housing price index of shf (Sociedad 
Hipotecaria Federal). As a weighted average measure of housing prices, 
this index does not allow us to control for the structural characteristics 
of individual dwellings, as would be the case with micro-level housing 
price data. However, we include a composite public infrastructure var-

07_CUEVAS_vf26.indd   13207_CUEVAS_vf26.indd   132 01/07/2026   10:38:16 a. m.01/07/2026   10:38:16 a. m.



Cuevas Ahumada • Housing prices and public insecurity in Mexico 133

iable intended to capture some locational attributes that may influence 
housing prices. 

The paper is organized as follows. Section 2 reviews the empirical 
literature. Section 3 outlines the model and discusses the data, while 
Section 4 presents the econometric methodology and results. The con-
cluding section interprets the econometric evidence and examines policy 
implications. 

2. BRIEF LITERATURE REVIEW

Housing prices respond to multiple factors stemming from different, 
and not necessarily mutually exclusive, theoretical frameworks. One 
strand of the literature focuses on household preferences and budget 
constraints as the key determinants of housing demand and, there-
fore, of housing prices (Rosen, 1979; Mayo, 1981). Another strand is 
the so-called locational theory, which treats housing as an investment 
asset whose long-term market value depends on access to high-quality 
infrastructure, proximity to public schools, commercial centers, parks, 
and workplaces (Alonso, 1964; Brueckner, 1987). The rationale is that 
all these factors make certain neighborhoods or cities more desirable, 
thereby raising their property values over time. 

A parallel approach is the hedonic price theory, which emphasizes 
the role played by the structural attributes of dwellings (Lancaster, 1966; 
Rosen, 1974; Baltagi, Bresson, and Etienne, 2015). In other words, houses 
and apartments can be regarded as differentiated products whose prices 
depend on their attributes (Palmquist, 2005). Finally, from the rule-of-law 
theoretical perspective, institutional quality is important in determining 
property values, especially in areas such as criminal justice, job creation, 
poverty reduction, education, and political stability. This approach high-
lights the negative effects of high crime rates and insecurity on property 
prices (Ceccato and Wilhelmsson, 2011, 2020; Delgado-Fernández and 
Wences-Nájera, 2018; Wong et al., 2020; Atuesta and Carrasco, 2024, 
among others). Given that our study belongs to this line of research, we 
now examine papers that specifically address the effects of crime and 
insecurity on housing prices. 

Lynch and Rasmussen (2001) mix the rule-of-law perspective with 
the hedonic price tradition to investigate the impact of crime on resi-
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dential property prices in Jacksonville, Florida, from July 1994 to June 
1995. During that period, they gathered data regarding 2,800 house 
sales, considering listing prices, structural characteristics of homes, and 
neighborhood characteristics. This information is combined with crime 
data from 89 police beats in Jacksonville, which are linked to the loca-
tion of the homes. Through the ols (Ordinary Least Squares method) 
they show that crime depresses housing values. One limitation of this 
early contribution is that the one-year time horizon may undermine the 
study’s ability to capture dynamic effects, since housing prices adjust 
slowly over time in response to criminal activity. 

Ihlanfeldt and Mayock (2010) investigate how different types of crime 
affect property prices by constructing a panel data set for neighborhoods 
in Miami-Dade County, Florida, over the 1999-2007 period. They exam-
ine burglary, motor vehicle theft, larceny, vandalism, aggravated assault, 
rape, and murder. Using disaggregated neighborhood-level data, they 
show that housing prices are more strongly affected by violent crimes 
such as rape, aggravated assault, and murder. The intuition behind this 
finding is that more violent crimes have a greater negative impact on 
neighborhood desirability. Nonetheless, because the data are drawn from 
police reports, the estimates may be affected by measurement error if 
underreporting is significant. 

Ceccato and Wilhelmsson (2011) compare the effects of fear of crime 
and actual vandalism on apartment prices in Stockholm, Sweden, using 
a hedonic model in which apartment sale prices are regressed on the 
structural characteristics of dwellings and the quality of local services. 
The extended model includes several crime-related variables. To esti-
mate it, the authors use a sample of apartment sales recorded in 2008 
across different neighborhoods of the city. The evidence suggests that 
fear of crime and actual vandalism have a negative effect on apartment 
prices. One implication is that perceptions of insecurity may affect prices 
even when they do not fully coincide with observed crime conditions. 
A limitation of this research is that it is restricted to a single year, 2008, 
which limits the model’s ability to capture dynamic changes in housing 
prices and crime-related measures.

Buonanno, Montolio and Raya-Vílchez (2013) assess the impact of 
perceived criminal activity on apartment prices across several districts 
of Barcelona during the 2004-2006 period. Over this period, they record 
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1,653 apartment transactions with information on structural attributes. 
These real estate data identify the district in which each apartment was 
sold and are linked to a victimization survey that provides district-level 
measures of perceived crime. To address endogeneity, the authors use 
instrumental variables estimation. Their results suggest that apartment 
values tend to rise as district security strengthens. Unlike single-year 
cross-sectional studies, this research involves a three-year period, which 
allows the model to capture the dynamic aspect of housing prices to 
some extent. 

Delgado-Fernández and Wences-Nájera (2018) analyze the impact 
of insecurity on housing prices in the case of Acapulco de Juárez, Mex-
ico. Their proxy for insecurity is the distance between each dwelling 
and Ciudad Renacimiento, identified as the riskiest neighborhood in 
Acapulco. Their model considers structural and locational attributes 
of homes, such as proximity to the beach and ocean views. Based on a 
sample of 184 homes sold in December 2016 and using ols, the authors 
show that housing prices are lower for homes located closer to Ciudad 
Renacimiento. Therefore, unsafe neighborhoods give rise to negative 
externalities in the form of lower property values in surrounding areas. 
A limitation of this research is that the sample is small- and the-time 
horizon is restricted to a single month, which may reduce the precision 
of the estimates and prevent the model from capturing housing price 
dynamics. 

Using data from the metropolitan region of Stockholm, Sweden, for 
January-December 2013, Ceccato and Wilhelmsson (2020) also provide 
evidence, based on 118,520 property transactions, that proximity to 
crime hot spots reduces property values. They further show that such 
proximity has a stronger negative effect on housing prices than actual 
crime rates. One potential limitation of this comparison is that crime 
may be underreported, even in a context characterized by strong insti-
tutions. Nonetheless, both Ceccato and Wilhelmsson (2020) and Delga-
do-Fernández and Wences-Nájera (2018) show that hot-spot proximity 
is a meaningful proxy for insecurity.

Unlike previous studies, Wong et al. (2020) focus on the effects of 
criminal activity on housing prices at the national rather than the city level. 
They employ state-level data for Malaysia for the period 1988-2016. In 
this context, the authors rely on property price indices and crime rates 
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for each state, among other variables. The panel data model distinguishes 
between violent crimes, such as murder and rape, and property crimes, 
such as burglary and auto theft. As with Ihlanfeldt and Mayock (2010), 
Wong et al. (2020) show that housing prices are more severely affected 
by violent crimes than by property crimes. However, given the higher 
level of aggregation, the study only supports inferences about state-level 
housing price dynamics and should not be interpreted as evidence of 
individual property-level responses, thereby avoiding the so-called 
ecological fallacy. 

Combining the hedonic tradition with the rule-of-law approach, 
González-Juárez et al. (2021) assess the impact of public insecurity on 
housing prices in six municipalities of Guanajuato, Mexico: Celaya, 
Irapuato, León, Salamanca, Silao, and San Miguel de Allende. For these 
municipalities, they record 273 house listings for 2019. In addition to 
structural variables, such as the number of rooms and land area in square 
meters, the authors consider environmental amenities, such as schools 
and commercial centers. To capture the effects of insecurity, they include 
two types of crime: theft and intentional homicide, both measured per 
100,000 inhabitants. ols estimates indicate that both types of crime 
exhibit a strong negative relationship with housing prices. Besides the 
relatively small sample, the use of listings rather than sale prices in this 
study may give rise to what is known as optimism bias. 

In an innovative approach, Atuesta and Carrasco (2024) employ three 
different proxies for crime to estimate the impact of public insecurity 
on the new-housing market in Mexico City from December 2006 to 
November 2011. The first and second proxies are given by the distance 
from each home to the nearest execution point and to the nearest nar-
co-message, respectively. The third proxy is the number of murders 
between the home and the nearest narco-message. To measure these 
distances, they use geographic coordinates for both dwellings and violent 
incidents. In this context, they regress housing prices on crime-related 
variables, controlling for the structural and neighborhood characteristics 
of the homes. Using the Arellano-Bond estimator to address potential 
endogeneity, they show that housing prices bear a negative and statis-
tically significant relationship with the number of executions near the 
housing project and with proximity to the nearest narco-message linked 
to a fatality. Although their geo-coded proxies represent a relevant inno-
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vation, the Arellano-Bond estimator may face the so-called instrument 
proliferation problem when the number of time-series observations is 
relatively large, in which case endogeneity concerns may persist. 

Broadly speaking, there is a lack of research on the link between vio-
lence and housing prices in developing countries (Atuesta and Carrasco, 
2024). In this context, our work fills a gap in the empirical literature by 
examining the impact of perceived insecurity, expected insecurity, and 
crime exposure on housing prices in 21 major Mexican cities over the 
period 2016–2025. Furthermore, estimating the model across different 
city samples yields evidence consistent with a possible violence-normal-
ization effect in the most insecure cities. 

3. EMPIRICAL MODEL AND DATA ISSUES

The explanatory variables of the housing price equation are selected  
on the grounds of economic theory, subject to the availability of complete 
statistical series for the 21 cities retained in the final sample. Moreover, 
the cities included in the analysis were identified through a stepwise 
filtering process based on data availability for each variable over the 
period from the first quarter of 2016 to the second quarter of 2025. This 
criterion allows us to construct a balanced panel, thereby improving  
the reliability of the econometric estimates.

The empirical specification is based on a standard housing market 
framework similar to that developed by Donald and Winkler (2002). 
These authors propose a supply- and demand-side model in which some 
variables may affect housing prices either through demand, supply or 
both. Since the focus of our study is on the net effect of these determi-
nants on equilibrium housing prices, we start directly from the following 
reduced-form model: 
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where Pit denotes the housing price index of city i at quarter t, whereas 
Pit–1 is the lagged dependent variable and captures the persistence of 
housing prices. Moreover, αi stands for city-specific fixed effects, which 
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capture time-invariant unobserved heterogeneity across cities, and uit 
is the idiosyncratic error term, which varies across cities and over time. 
Accordingly, equation [1] corresponds to a fixed-effects dynamic panel 
data model. 

The variable INSECit is public insecurity, alternatively measured by 
perceived insecurity, expectations that insecurity will remain equally 
bad or worsen, and crime exposure. These variables are discussed in 
more detail below. At this stage, it should be noted that higher levels of 
public insecurity may reduce housing demand by discouraging house-
holds from buying homes in unsafe cities, which in turn puts downward 
pressure on housing prices.

Residential construction costs, CCit, comprise the costs of construction 
materials, machinery rental, and labor. This variable captures supply-side 
pressures, given that higher construction costs may induce developers 
either to raise housing prices or to restrict housing supply. 

Public infrastructure provision, INFRAit, is a composite variable 
calculated as the average of three indices of physical infrastructure sys-
tems provided by local governments: 1) water, irrigation, and sanitation;  
2) electricity and telecommunications services; and 3) transportation and 
urbanization. The use of a single composite external amenity variable 
helps reduce potential multicollinearity problems, and its construction 
is straightforward because its three constituent variables are measured 
on the same scale. This variable is likely to operate on the demand 
side by making a city more attractive to potential homebuyers, since 
it translates into better services, enhanced accessibility, and improved 
quality of life. However, it may also operate on the supply side by im-
proving connectivity, reducing construction and transportation costs, 
and raising labor productivity. The net effect is ultimately empirical, 
although the demand-side effect may reasonably be expected to prevail, 
since more robust infrastructure increases households’ willingness to 
purchase housing. 

The real mortgage interest rate, Rit, was constructed by subtracting 
each city’s interannual inflation rate from the nominal mortgage inter-
est rate. This variable may also affect both sides of the housing market. 
On the demand side, higher real mortgage interest rates make it more 
difficult to buy apartments and houses by raising the cost of credit for 
households, thereby exerting downward pressure on housing prices. On 
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the supply side, interest rates tend to go up not only for homebuyers 
but also for construction firms, reducing housing supply and exerting 
upward pressure on housing prices. 

City-level income, Yit, is proxied by state-level economic activity in-
dices. This variable is expected to operate mainly on the demand side, 
given that higher income levels raise households’ purchasing power and 
thus enhance their ability to acquire housing. 

Finally, COVIDt is a pandemic dummy variable capturing the common 
shock stemming from the COVID-19 period, whereas Sqt stands for the 
three seasonal dummy variables included to account for common recur-
rent patterns in city-level housing prices over the year. Three seasonal 
dummies are used together with the city-specific intercept, αi, to avoid 
the dummy variable trap. Their coefficients are interpreted as intercept 
differentials relative to the omitted quarter, which is represented by the 
city-specific intercept. The seasonal effects are common to all cities. 

In this context, we gathered city-level quarterly data for all variables 
from the first quarter of 2016 to the second quarter of 2025. The housing 
price index for each city was obtained from shf and covers both new 
and used homes. 

The public insecurity measures were constructed from open-access 
data published by the inegi (Instituto Nacional de Estadística y Geografía) 
through the ensu. Perceived insecurity is measured as the percentage 
of individuals aged 18 and over who report feeling unsafe in their city. 
Crime expectations are measured as the percentage of individuals aged 
18 and over who expect crime and public insecurity to remain equally 
bad or worsen in the next 12 months, whereas crime exposure is the 
percentage of individuals aged 18 and older who reported having directly 
seen or heard antisocial or criminal behaviors in the vicinity of their 
home, such as alcohol consumption in the streets, robberies and assaults, 
vandalism, drug dealing or consumption, violent gangs, and frequent 
gunshots. The definitions of these three variables stem from ensu. 

It is worth mentioning that missing observations for the second quar-
ter of 2020, due to the COVID-19 pandemic, in the housing price index 
and the three insecurity variables were imputed by linear interpolation 
between the two adjacent quarters. 

City-level residential construction cost indices and interannual infla-
tion rates were obtained from inegi. The inflation rates were calculated 
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from the Consumer Price Index of each city and then used to deflate 
the nominal mortgage interest rate. Given that the composite public 
infrastructure index is measured at the state level, the same values are 
assigned to cities located within the same state. This applies only to the 
cases of Chihuahua and Ciudad Juárez, on the one hand, and Mexicali 
and Tijuana, on the other. The same limitation applies to the state-level 
economic activity index, which is used as a proxy for city-level income 
and was also obtained from inegi. Appendix 1 reports the data sources 
and measurement units for each variable, whereas Appendix 2 presents 
the list of cities included in the sample.

Table 1 displays the descriptive statistics for the three public insecurity 
measures used in the empirical analysis.

According to Table 1, perceived insecurity has the highest average 
value, followed by crime expectations and crime exposure. Moreover, 
the standard deviations show that perceived insecurity also displays the 
greatest variability, followed by crime expectations and crime exposure. 

Table 2 shows that the three indicators have positive pairwise corre-
lations, which are all statistically significant at the 1% level. Perceived 
insecurity and crime expectations are highly correlated, indicating that 
cities with higher perceived insecurity tend to have more pessimistic 
expectations about criminal activities and antisocial behavior. Moreover, 

Table 1. Descriptive statistics of public insecurity measures

Statistic Crime 
expectations

Perceived 
insecurity Crime exposure

Mean 61.58 64.99 39.97

Maximum 93.52 98.43 66.89

Minimum 20.40 18.93 13.57

Standard deviation 13.38 17.37 10.50

Observations 798 798 798

Notes: all variables are measured as percentages. The sample consists of quarterly 
city-level observations for 21 Mexican cities over 2016Q1-2025Q2.
Source: author’s estimations based on data obtained from the data sources listed in 
Appendix 1. 
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crime exposure is correlated with both perceived insecurity and expected 
insecurity, but to a lesser extent. Therefore, crime exposure may indeed 
reflect a different aspect of public insecurity. 

4. ECONOMETRIC METHODOLOGY AND EMPIRICAL EVIDENCE
	
4.1. Estimation results for the baseline sample

As stated before, we first rely on three fixed-effects dynamic panel data 
models —one for each insecurity measure— consisting of 21 cities in the 
cross-sectional dimension and quarterly data from the first quarter of 
2016 to the second quarter of 2025. Therefore, we work with a long-bal-
anced panel with N = 21 and T = 38, yielding 798 observations for each 
variable. It is worth mentioning that the inclusion of a lagged dependent 
variable, as shown in equation [1], gives rise to the so-called Nickell bias 
in a fixed-effects model such as the one estimated here (Nickell, 1981). 
Nonetheless, such bias is expected to be limited given the relatively long-
time dimension of our panel (T = 38), since the Nickell bias is of order 
1/T and therefore decreases as T increases (Nickell, 1981). 

The first step in the econometric analysis is to conduct two types of 
panel unit root tests to determine the order of integration of each varia-
ble: Im, Pesaran and Shin W-stat tests, and adf-Fisher Chi-square tests 
(Augmented Dicky Fuller-Fisher). These tests allow for individual unit 
root processes, which is consistent with the heterogeneity across cities. 
To specify the test equation (i.e., individual effects, individual effects 

Table 2. Correlation matrix of public insecurity measures

Variable Perceived 
insecurity

Crime 
expectations Crime exposure

Perceived insecurity 1.000

Crime expectations 0.819*** 1.000

Crime exposure 0.629*** 0.529*** 1.000

Note: *** denotes statistical significance at the 1% level.
Source: author’s estimations based on data obtained from the data sources listed in 
Appendix 1. 
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and individual linear trends, or none), we follow the Hamilton’s (1994) 
methodology, which recommends selecting the specification that best 
captures the dynamic behavior of each variable. 

According to Table 3, both housing prices (Pit) and construction 
costs (CCit) are nonstationary in levels and stationary in first differenc-
es, so they are integrated of order one (I(1)). By contrast, the evidence 

Table 3. Panel unit root tests
Ho: unit root or nonstationarity

Variable Specification Im-Pesaran-Shin
W-stat

adf-Fisher 
Chi-square Conclusion

Pit I and T 10.9733 3.68331 I(1)

∆Pit I –1.58899* 55.2978* I(0)

INSEC_Eit I –6.49643*** 120.047*** I(0)

INSEC_Pit I –4.19805*** 95.5474*** I(0)

INSEC_CEit I –1.88004** 52.9074 I(0) or I(1)

∆INSEC_CEit NONE NA 1,014.61*** I(0)

CCit I 6.02410 6.40905 I(1)

∆CCit I –11.4206*** 218.877*** I(0)

∆CCit NONE NA 144.146*** I(0)

Yit I –5.90803*** 124.956*** I(0)

INFRAit I –2.36422*** 93.9154*** I(0)

Rit I –4.17386*** 81.2175*** I(0)

Notes: asterisks *, ** and *** indicate rejection of the null hypothesis at the 10, 5 and 
1% significance levels, respectively. The Im, Pesaran, and Shin and adf-Fisher tests 
allow for individual unit root processes across cross section units. Automatic lag-length 
selection was based on the sic (Schwarz Information Criterion), with a limit of 7 lags, 
while the long-run variance estimation was performed by the Newey-West bandwidth 
procedure with a Bartlett kernel. I = individual effects, I and T = individual effects and 
individual linear trends, NA = not available, and ∆ = first difference operator. 
Source: author’s estimations based on data obtained from the data sources listed in 
Appendix 1.
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is coherent in showing that crime expectations or expected insecurity 
(INSEC_Eit) and perceived insecurity (INSEC_Pit) are stationary in levels, 
or integrated of order zero (I(0)). Crime exposure (INSEC_CEit) yields 
mixed evidence because the Im-Pesaran-Shin W-stat test rejects the 
null hypothesis of a unit root at the 5% level, with a p-value of 0.0301, 
whereas the adf-Fisher Chi-square fails to reject it at the conventional 
significance levels. However, the corresponding p-value is 0.1207, which 
is relatively close to the 10% threshold in this second test. 

Given this evidence, and for comparability purposes, all insecurity 
variables are included in levels. This specification allows each model, 
estimated separately for a different insecurity variable, to capture the 
effect of expected, perceived, or crime exposure, all measured as percent-
age indicators, on housing price dynamics, as opposed to the effects of 
short-run changes in the corresponding indicator. However, the evidence 
for crime exposure should be interpreted with caution. 

Finally, the evidence consistently shows that income levels, Yit, public 
infrastructure provision, INFRAit, and the real mortgage interest rate, 
Rit, are I(0), that is, stationary in levels. Along these lines, Table 4 reports 
the estimation results for three fixed-effects dynamic panel data models, 
each including a different insecurity measure. 

It is worth noting that the models presented in Table 4 are stationary 
specifications, which required some data transformation. First, hous-
ing prices and construction costs are nonstationary indices; therefore, 
they are expressed in natural logarithms and then first-differentiated 
to achieve stationarity. Second, income level and public infrastructure 
provision are stationary indices; hence, they are expressed in logarithms 
only. Third, the public insecurity measures and the real mortgage inter-
est rate are stationary variables expressed in percentage terms; conse-
quently, they remain in levels, and no logarithmic transformations are 
applied, as they are already scaled in a way that allows straightforward  
interpretation. 

The estimations combine two remedial approaches. The first is panel 
egls (Estimated Generalized Least Squares) with cross-section sur (Seem-
ingly Unrelated Regression) weights, which accounts for cross-sectional 
correlation and heteroscedasticity in the residuals. The second is pcse 
(Panel-Corrected Standard Errors) with period weights, which corrects 
for time-series heteroscedasticity. 
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Table 4. Fixed-effects dynamic panel data models
Dependent variable: ∆lnPit

Method: Panel egls (Cross-section sur)						    
Sample (adjusted): 2016Q3-2025Q2				  
Periods included: 36				  
Cross-sections included: 21				  
Total panel (balanced) observations: 756				  
Linear estimation after one-step weighting matrix				  
Period weights (pcse) standard errors & covariance (d.f. corrected)	

Variable Coefficient Coefficient Coefficient
∆lnPit–1 0.6837*** 0.681623*** 0.683365***
INSEC_Eit −1.93e-05***
INSEC_Pit −2.32e-05***
INSEC_CEit –2.62e-05**
∆lnCCit 0.0307*** 0.0315*** 0.0302***
lnYit 0.01002*** 0.010*** 0.010***
lnINFRAit 0.0004*** 0.0004*** 0.0004***
Rit –0.0004*** –0.0004*** –0.0004***
COVIDt 0.0026*** 0.0024*** 0.0023**
Intercept –0.0326*** –0.0321*** –0.0327***
δ2S2t –0.0069*** –0.0069*** –0.0068***
δ3S3t –0.0082*** –0.0081*** –0.0081***
δ4S4t –0.0081*** –0.0079*** –0.0080***

Effects specification
Cross-section fixed (dummy variables)

Weighted Statistics
R-squared 0.80437 0.81217 0.804
Adjusted R-squared 0.79628 0.8044 0.796
Standard error of regression 0.9793 0.9823 0.982
Durbin-Watson statistic 1.952 1.954 1.911

Notes: asterisks *, ** and *** indicate statistical significance at the 10, 5 and 1% sig-
nificance levels, respectively. ∆ = first difference operator, ln = natural logarithm. No 
logarithmic transformation is applied to public insecurity measures or to the real 
mortgage interest rate, as these variables are expressed in percentage terms. 
Source: author’s estimations based on data obtained from the data sources listed in 
Appendix 1.
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In this context, all coefficients in the three regressions are statistically 
significant, most of them at the 1% level and only two at the 5% level. 
Moreover, parameter estimates are stable across regressions, and their 
signs are consistent with economic theory. The coefficient of the lagged 
dependent variable shows strong persistence in housing prices, while 
all public insecurity measures have a negative impact on housing price 
dynamics. Thus, higher levels of crime expectations, perceived insecu-
rity, and crime exposure are associated with a decline in housing prices. 

Construction costs, income levels, and public infrastructure provi-
sions have a positive effect on housing prices, whereas the real mortgage 
interest rate has a negative effect, as expected. The pandemic dummy 
variable is statistically significant, as are the seasonal dummy variables. 
Finally, the adjusted R2 values indicate a good fit of the estimated models 
within a panel data framework.

4.2. Subsample analysis by insecurity levels

The next step is to examine whether the evidence is consistent with a 
violence-normalization effect. To this end, we construct a composite 
insecurity index to rank cities according to an overall standardized 
measure of insecurity. This ranking is used to define subsamples that 
exclude those cities located in the upper or lower tails of the insecurity 
distribution. Although the three insecurity indicators are expressed as 
percentages, standardization is warranted because they differ in their 
means and dispersion (see Table 1). Thus, each indicator is transformed 
into a z-score, so that the composite index gives each insecurity measure 
—expectations, perception and exposure— the same weight in relative 
terms. As a result, the city ranking is not unduly influenced by the in-
dicator with the largest mean or variability. 

Let k
itINSEC  denote the value of the insecurity indicator k for city i 

at time t, where k ∈ {1,2,3} identifies the insecurity indicator: k = 1 for 
crime expectations, k = 2 for perceived insecurity, and k = 3 for crime 
exposure. In this context, k

iINSEC  is the time-averaged value of indicator 
k for city i over the entire sample period: 

1

1 T
k k
i it

t

INSEC INSEC
T =

= ∑
 

[2]
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where T = 38, as stated earlier. This calculation is conducted for each 
of the 21 cities and for each insecurity indicator k. The next step is to 
standardize each time-averaged indicator using z-scores:

 k k
k i
i k

INSECZ −µ
=

σ

where µk and σk are the cross-sectional mean and standard deviation of 
indicator k, respectively. The standardization is conducted across cities, 
so that each standardized indicator (k) has mean zero and unit variance. 
In this way, all three indicators are expressed in comparable relative units. 
Finally, we derive an overall insecurity index, O_INSECi, as the simple 
average of the three standardized insecurity indicators: 

3

1

1_
3

k
i i

k

O INSEC Z
=

= ∑

where i = 1,2,…,21. Figure 1 presents the results of this exercise.
Based on our synthetic indicator, cities with positive values in Figure 

1 exhibit above-average levels of overall insecurity, whereas cities with 
negative values exhibit below-average levels. Cities such as Culiacán, 
where violence surged toward the end of the sample period, may appear 
less insecure in the ranking because the index is based on average values 
over the entire 2016Q1-2025Q2 period. 

Based on this indicator, we will define the following three subsamples: 

1. Excluding the six highest-risk cities.
2. Excluding the eight highest-risk cities.
3. Excluding the five lowest-risk cities. 

By excluding the cities located in the upper and lower tails of the 
overall insecurity distribution, we can assess whether, and to what ex-
tent, extreme cases influence the baseline results. Therefore, we can also 
assess whether the evidence is consistent with violence normalization 
in the most insecure cities. 

[3]

[4]
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The evidence in Table 5 is based on estimating the model for alterna-
tive city subsamples. Broadly speaking, the emerging pattern indicates 
that, as we exclude the most insecure cities, the negative impact of the 
three public insecurity measures on housing prices becomes stronger. 
This is especially true for crime exposure, whose coefficient increases 
in absolute value when the top six and then the top eight most insecure 
cities are excluded. Moreover, its statistical significance strengthens from 
the 5% to the 1% level. By contrast, when the least insecure cities are 
excluded, the negative impact of the three insecurity measures loses all 
statistical significance. This is consistent with the idea that the remaining 
sample is dominated by the most insecure cities, where risk saturation 
or a violence-normalization effect may prevail. 

Figure 1. Overall standardized insecurity index across cities, 2016Q1-2025Q2 
(Descending order)
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Notes: the index is the average of standardized (z-score) insecurity indicators over the 
period 2016Q1-2025Q2. Positive values indicate above-average insecurity, whereas 
negative values indicate below-average insecurity. Cities like Culiacan that have recently 
experienced a surge in violence may appear relatively less insecure in the ranking, 
given that the escalation of violence intensified toward the end of the sample period.
Source: author’s estimations based on data from inegi-ensu.
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Table 5. Fixed-effects dynamic panel data models for city subsamples
Dependent variable: ∆lnPit 
Method: Panel egls (Cross-section sur)						    
Sample (adjusted): 2016Q3-2025Q2				  
Periods included: 36								      
Linear estimation after one-step weighting matrix				  
Period weights (pcse) standard errors & covariance (d.f. corrected)

Insecurity regressor

Sample restriction Model 1: crime 
expectations

Model 2: crime 
perception

Model 3: crime 
exposure

Full sample: N = 21 −1.93e-05*** −2.32e-05*** –2.62e-05**

Excluding the top 6 
most insecure cities 
(N = 15)

–2.23e-05** –3.56e-05*** –5.62e-05***

Excluding the top 8 
most insecure cities 
(N = 13)

–2.96e-05** –4.63e-05*** –8.87e-05***

Excluding the 5 
least insecure cities 
(N = 16)

–1.43e-06 4.53e-07 –7.08e-06

Dynamic regressor ∆lnPit–1

Control variables ∆lnCCit, lnYit, lnINFRAit and Rit

Additional controls Cross-section fixed effects, pandemic dummy, and seasonal 
dummy variables

Notes: each column reports a separate fixed-effects dynamic panel regression. In addition 
to the lagged dependent variable, all models include the full set of control variables 
depicted in equation [1]: construction costs, real mortgage interest rate, public infra-
structure, and income, as well as seasonal and pandemic dummies. Asterisks *, ** and 
*** indicate statistical significance at the 10, 5 and 1% significance levels, respectively. 
∆ = first difference operator, ln = natural logarithm. No logarithmic transformation 
is applied to public insecurity measures or to the real mortgage interest rate, as these 
variables are expressed in percentage terms. 
Source: author’s estimations based on data obtained from the data sources listed in 
Appendix 1.
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As stated earlier, as the most insecure cities are excluded from the 
sample, crime exposure becomes increasingly influential relative to the 
other two measures of insecurity. In other words, the hierarchy of effects 
becomes clearer: housing prices become more responsive to direct ex-
periences of crime and antisocial behavior than to general perceptions 
or expectations of insecurity. Moreover, expectations that crime-related 
activity will remain equally bad or worsen consistently constitute the 
least influential measure, whereas crime perception occupies an inter-
mediate position. 

For the sake of brevity, the estimated coefficients of the remaining 
regressors are not reported in Table 5, since the analysis involves four 
samples and three measures of insecurity, yielding a total of 12 panel 
data models. However, broadly speaking, the results are consistent with 
those reported in Table 4, which corresponds to the baseline model. The 
coefficient of the lagged dependent variable remains robust and highly 
stable across the public insecurity measures and city samples. The coef-
ficient of income also remains positive and statistically significant in all 
12 regressions. The real mortgage interest rate also maintains a negative 
and statistically significant coefficient in all but one regression. In this 
particular case, its p-value is 0.1008, meaning that it is only marginally 
above the 10% significance threshold. However, broadly speaking, hous-
ing price persistence and the core demand-side effects represented by 
income and the real mortgage interest rate remain robust. 

Public infrastructure provision, included mainly as a demand-side 
variable —an external amenity variable— maintains the expected posi-
tive sign across specifications and city samples, although it is statistically 
significant in only six out of 12 regressions. 

Construction costs are regarded as a key supply-side variable. The 
corresponding estimated coefficient maintains a positive sign and is 
statistically significant in 11 of the 12 regressions, at the 1% level in nine 
of them. The estimated coefficient of the pandemic dummy variable 
maintains a positive sign in all 12 regressions and is statistically signif-
icant in ten of them. Finally, the seasonal dummy variables and their 
reference point, captured by the intercept, are statistically significant in 
almost 90% of cases (including the intercept in the counting) and dis-
play stable signs, reflecting recurrent seasonal patterns in housing price  
dynamics. 
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5. CONCLUSIONS AND POLICY IMPLICATIONS

Broadly speaking, the evidence obtained from the estimation of 12 dy-
namic fixed-effects panel data models is consistent with the hypothesis 
that housing prices are more responsive to manifestations of insecurity 
that can be seen or heard in everyday life —such as street alcohol con-
sumption, robberies, vandalism, drug-related activities, gang presence, 
and frequent gunshots— than to insecurity that is merely perceived or 
expected. Although all three measures of insecurity are negatively asso-
ciated with housing prices, the magnitude and statistical significance of 
the estimated coefficients across different city samples suggest that the 
negative effect of crime exposure is the strongest, followed by perceived 
insecurity and expectations that the crime situation will remain equally 
bad or worsen.

Perhaps more importantly, Table 5 suggests that, as the most inse-
cure cities are excluded from the sample using an overall standardized 
insecurity measure, the negative influence of the three public-insecurity 
indicators becomes stronger, particularly in the case of crime exposure. 
Put differently, the pattern becomes more pronounced: housing prices 
appear to respond more strongly to exposure to crime and antisocial 
behavior than to general perceptions or expectations of insecurity. At 
the same time, excluding the most insecure cities leaves a sample com-
posed of relatively safer urban areas, where housing prices appear to be 
more sensitive to public insecurity. By contrast, when the least insecure 
cities are excluded, so that the remaining sample is dominated by the 
most insecure urban areas, the negative impact of the three insecurity 
measures is no longer statistically significant. As discussed earlier, this 
evidence is consistent with a possible violence-normalization effect, 
according to which the marginal effect of insecurity on housing prices 
diminishes as the level of insecurity rises. 

These findings are policy-relevant for the following reasons. First, 
public insecurity may lower housing prices not only through perceived 
insecurity or expectations that the crime situation will remain equally 
bad or worsen, but also through visible or audible manifestations of crime 
and antisocial behavior in everyday urban life. Consequently, policies 
aimed at protecting housing values —given their close relationship 
with household wealth and residential investment— should go beyond 
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reducing major crimes and tackle the broader range of antisocial and 
criminal behaviors captured by crime exposure: alcohol consumption 
in the streets, robberies and assaults, vandalism, drug dealing or con-
sumption, violent gangs, and frequent gunshots. 

Second, the evidence suggesting a decreasing marginal effect of in-
security in the most insecure cities, perhaps due to a violence-normal-
ization effect, does not mean that insecurity has become less harmful 
to housing markets. Rather, it may indicate that high insecurity levels 
have already been discounted by market participants and translated 
into lower property values. In this context, improvements in security 
conditions should be sustained over time to reverse this damage, since 
housing prices may not recover immediately due to urban reputation 
effects, housing-price persistence, and credibility lags. Finally, given that 
a reduction in visible and audible manifestations of crime and antisocial 
behavior can help protect household wealth in the long term, encourage 
residential investment, and lessen disparities between relatively safe and 
unsafe cities, urban and security policies should be closely coordinated.

As for the other regressors, by and large, our estimations capture 
housing-price persistence through the lagged dependent variable and 
unobserved heterogeneity across cities through the fixed-effects speci-
fication. This persistence in housing prices shapes the influence of the 
other regressors, including the pandemic and seasonal dummy variables. 
On the demand side, the positive and statistically significant income 
coefficient in the 12 regressions indicates that housing price growth is 
closely linked to economic activity and earnings. The positive coefficient 
of public infrastructure provision, which is statistically significant in 
50% of the cases, suggests that cities with better water, irrigation, and 
sanitation systems, reliable electricity and telecommunication services, 
and improved transportation and urbanization are more attractive to 
homebuyers, thereby increasing housing demand and prices. Lastly, the 
negative coefficient of the real mortgage interest rate, which is statistically 
significant in all but one case, highlights the classical inverse relationship 
between the cost of mortgage credit and housing demand. 

On the supply side, the key variable is construction costs, whose 
coefficient signals supply-side pressures because it is positive and sta-
tistically significant in almost all regressions. Therefore, the costs of 
construction materials, machinery rental, and labor in the construction 
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industry play an important role in shaping housing prices. In this re-
gard, housing affordability can be enhanced through policies aimed at 
improving the availability of construction inputs, reducing supply-side 
constraints, and promoting training programs to raise labor productivity 
in the sector. Higher labor productivity can reduce unit labor costs in 
the construction industry and improve housing quality, especially for 
low- and middle-income families. 
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Appendix 1. Variables, data sources, and measurement units

Variable Definition / Measurement Data Source Unit

Housing prices (Pit) 
shf housing price index for new 

and used homes
shf Index

Perceived insecurity 
(INSEC_Pit) 

Population aged 18+ reporting 
feeling unsafe in their city

inegi-ensu Percentage

Crime expectations 
(INSEC_Eit)

Population aged 18+ expecting 
crime to remain equally bad or 
worsen in the next 12 months

inegi-ensu Percentage

Crime exposure 
(INSEC_CEit) 

Population reporting having seen 
or heard antisocial or criminal 

behaviors near their homes
inegi-ensu Percentage

Residential construction 
costs (CCit) 

Residential construction cost 
index

inegi Index

Real mortgage interest 
rate (Rit) 

Nominal mortgage interest rate 
deflated by city-level inflation

Banco de México 
+ inegi

Percentage

Public infrastructure 
provision (INFRAit) 

Average of three physical infra-
structure indices

inegi
Composite 

index

Income level (Yit) 
Proxy based on state-level eco-

nomic activity index
inegi Index

Pandemic dummy 
(COVIDt) 

Dummy variable equal to 1 for 
the COVID-19 period and 0 

otherwise

Author’s 
construction

Binary (0,1)

Note: quarterly data cover 2016Q1-2025Q2. Missing observations for 2020Q2 in housing prices and 
insecurity variables were imputed by linear interpolation. Public infrastructure and economic activity 
are measured at the state level; therefore, identical values are assigned to Chihuahua/Ciudad Juárez 
and Mexicali/Tijuana. The pandemic dummy takes a value of 1 for the period 2020Q2-2021Q1, and 
0 otherwise.
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Appendix 2. List of cities in the sample

City State City State

Aguascalientes Aguascalientes La Paz Baja California Sur

Chihuahua Chihuahua León de los Aldama Guanajuato

Ciudad de México Ciudad de México Mérida Yucatán

Ciudad Juárez Chihuahua Mexicali Baja California

Culiacán Rosales Sinaloa Monterrey Nuevo León

Durango Durango Morelia Michoacán

Guadalajara Jalisco Querétaro Querétaro

Hermosillo Sonora San Francisco 
de Campeche Campeche

Heroica Puebla de 
Zaragoza Puebla San Luis Potosí San Luis Potosí

Tijuana Baja California Toluca de Lerdo Estado de México
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