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ABSTRACT OF THE DISSERTATION

Three Essays on Institutional Reforms in Mexico

by

Trinidad Beleche

Doctor of Philosophy, Graduate Program in Economics
University of California, Riverside, June 2010
Dr. David Fairris, Co-Chairperson
Dr. Mindy S. Marks, Co-Chairperson

This dissertation is comprised of three essays on institutional reforms surrounding mar-
ital dissolution, domestic violence and education in Mexico. It is well accepted that
a country’s economic growth is greatly determined by its ability to innovate and to
increase productivity. Understanding the role of family and education policy becomes
relevant since there is evidence that domestic violence, divorce and education are linked
to labor productivity and other socioeconomic outcomes such as health.

Using a difference-in-differences methodology, the second chapter exploits the
variation in law adoption across states to estimate the impact of liberalized divorce laws
on divorce rates. The findings do not support the claim that greater access to divorce
has led to increasing divorce rates. In addition to the divorce laws examined in the sec-
ond chapter, the third chapter estimates the impact of legal reforms that make domestic
violence a punishable offense and that provide assistance programs to victims of domes-

tic violence. In intra-household bargaining models, these laws potentially redistribute

vii



bargaining power to the victims of domestic violence, which they can use to bargain
for less violence. I find that improving the bargaining position through prevention pro-
grams and counseling decreases homicides, suicides and bodily injury crimes. Policies
which may leave the victim without recourse if separated from the spouse seem to be
less effective.

The final chapter exploits a quasi-experimental setting to estimate the impact
of more instructional days on student performance. The sources of variation arise from
state-mandated changes in test-administration and the start of the school calendar year.
Using an unbalanced panel of all public elementary schools and controlling for a set of
school quality measures, the analysis provides evidence to support increasing the number
of schools days. The results also suggest that the effects are non-linear and that in
impoverished schools, having more days of instruction may be beneficial to the extent

that there are other school resources that assist in the production of learning.
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Chapter 1

Introduction

This dissertation is comprised of three essays on the impact of institutional
reforms on marital dissolution, domestic violence and education in Mexico.

A country’s economic growth is greatly determined by its ability to innovate
and to increase productivity. Economists have linked education to economic growth
and development (Hanushek and Kinko 2000; Hanushek and Woessmann 2009), which
suggests the importance in understanding the role that public policy can have on both
educational attainment and quality. Furthermore, there is evidence that marital dissolu-
tion and domestic violence are associated with labor market outcomes such as wages and
employment. The World Health Organization reported that in countries like Nicaragua
and Chile, domestic violence costs in terms of loss productivity have been estimated to
be at least 1.6 percent of GDP (WHO 2005). Other than labor productivity, domestic

violence and marital dissolution affect socioeconomic outcomes such as health. Hence,



considerable attention is also paid to identify factors that have greater implications on
the socioeconomic well-being of individuals and society as a whole.

In developing countries the role of policies may vary significantly from that
of similar policies applied in developed countries. For instance, the effectiveness of
increasing educational inputs may be particularly high in a setting where educational
resources are low or lacking, but may decrease as more of the input is purchased. It
is also possible that low economic or institutional resources may dampen the intended
effects of certain policies. The heterogeneity in the school-age population, school inputs,
socioeconomic growth and institutional settings makes Mexico a good environment for
which to investigate the effectiveness of family and education policies. The results may
be applicable to countries with similar characteristics, and may shed light on other
inputs that have been previously understudied.

Chapter 2 examines institutional reforms pertaining to marital dissolution in
Mexico. Specifically, it investigates reforms to civil codes during the 1990s which resulted
in states adopting or changing provisions that liberalized a state’s divorce law. These
legal changes include: allowing incompatibility of characters to be a cause for divorce,
reducing the time required to file for divorce when one of the parties leaves the conjugal
home and adopting procedures that, under certain conditions, grant a divorce within 15
days of filing. At the same time that divorce laws were changing, divorce rates in Mexico
have been rising. For instance, in 1992, 5 percent of marriages ended in divorce, a figure
which rose to 13 percent in 2006. Are these two trends linked? In particular, are the legal

changes responsible for the increase in divorce rates? The heterogeneity in the adoption



of the law reforms provides a quasi-experimental opportunity to estimate the causal
impact of legal reform adoption and divorce rates. The literature that investigates the
role of legal reforms on divorce rates in developed countries is limited due to (i) divorce
being a recent phenomenon, (2) lack of reliable data, or (3) little variation in the policy
rule. The findings of this empirical exercise indicate that liberalization of divorce laws
in Mexico cannot explain the near doubling of national divorce rates. These results are
robust to various specifications of the law changes and specifications which allow the
effects of the laws to adjust dynamically.

In addition to the legal reform which allows divorce on the grounds of domestic
violence mentioned in Chapter 2, in Chapter 3, I examine changes in institutional re-
forms that make domestic a punishable offense and which establish assistance programs
for victims of domestic violence. Can public policy create a mechanism through which
domestic violence can be mediated? Access to divorce can lead to dissolution of violent
relationships, thereby leading to a decrease in the incidence of domestic violence. How-
ever, evidence from Chapter 2 indicates that easier access to divorce did not have an
impact on divorce rates in Mexico. Therefore, changes in domestic violence propensities
could not be attributed to divorce regime changes. An application of intra-household
bargaining models predicts that domestic violence should decrease in as far as these
laws redistribute bargaining power to the victims, and victims use it to demand for
less violence. Exploiting the variation occurring from the difference in the timing of
domestic violence reform adoption I estimate the impact of these institutional changes

on measures that capture domestic violence. I use rich data sets on suicides, homicides



and crimes which allow me to examine outcomes for the groups that are most likely
affected by the reforms and to conduct a battery of robustness tests. I find evidence
that providing access to assistance programs such as shelters and counseling lowered
homicides, suicides and bodily injury crime rates. However, there is no evidence that
reforms which provide access to police reporting and divorce have an impact on domestic
violence, as measures by homicides, suicides and bodily injury crimes.

In addition to family law reform, Mexico has also acknowledged the need to
reform its educational system. As national and international reports have indicated that
Mexican students lag behind in math and science, there is a focus on educational reform
that improves education quality. Does student performance on state-administered exams
improve when they have more days to prepare for the assessment? In Chapter 4 1
estimate the impact of instructional days on student performance in Mexico. To estimate
the causal impact, I use a quasi-experiment that exploits two sources of variation in
instructional days. The first source of variation arises from state-mandated changes in
the administration of a standardized exam implemented at the national level for grades
3 to 6. The second source of variation arises from state-mandated changes in the start
of the school calendar year in various states. Results suggest that having more days
of instructions prior to examination does improve student achievement as measured on
their performance on a standardized exam. However, the effectiveness appears to exhibit
diminishing returns, that is, the benefit of an increase in the number of instructional
days is high initially but decreases after a certain point. Moreover, there is evidence

that the effects differ across areas with varying levels of economic development.



Chapter 2

"T'ill Laws Do Us Part? The
Impact of Divorce Laws on

Divorce Rates in Mexico

2.1 Introduction

During the 1990s many states in Mexico began to reform their civil codes on
divorce by adopting or changing provisions that liberalized a state’s divorce law. Legal
changes include allowing domestic violence or incompatibility of characters to be a cause
for divorce, eliminating the requirement for mutual consent in the case of separation,
and enacting procedures that, under certain conditions, grant a divorce within fifteen
days of filing. At the same time that divorce laws were changing, divorce rates in Mexico

have been rising.



The impact of divorce laws on divorce rates is an important relationship to
understand since there is a large body of literature documenting the consequences of
divorce on other outcomes of interest, such as the educational attainment and future
labor market earnings of children, emotional well-being of families, domestic violence,
wealth, female labor supply and female labor force participation (Gruber 2004; Chase-
Lansdale et al 1995; Gardner and Oswald 2006; Stevenson and Wolfers 2006; Stevenson
2008; Mammen 2008). To date, most of the divorce literature has focused on developed
countries. In part, analysis of divorce in developing countries, especially in Latin Amer-
ica, has been limited because it is a fairly new phenomenon.! Although Mexico has
been one of the earlier adopters of divorce law liberalization, there are no studies—to
our knowledge—on the effects of these legal reforms on marital dissolution.

The advantages of using Mexico as a case study to inform us about the effects
of divorce law changes in the developing countries of Latin America are the following.
First, divorce laws in Mexico have been determined at the state level, whereas divorce
reforms in other Latin American countries have occurred at the national level. Therefore,
the variation in the timing of law adoption across states allows us to examine the effects
of the law changes in a panel framework and eliminate some of the endogeneity issues
that arise using cross-sectional data or a single national time series. Second, in terms
of culture, religion, socio-economic characteristics, legal and social welfare institutions,
Mexico is more representative of other Latin American countries compared to developed

countries and therefore the results in this study may be applied more broadly. Third,

Mexico passed divorce laws in 1917, Brazil and Colombia in 1977, and Chile in 2004, (June 1982;
Plata 1988; NotiSur 2004).



the findings of this analysis are also relevant as legislators weigh the costs and benefits
of the recent approval of Mexico City’s legislature on August 28, 2008 to eliminate
all 21 grounds of divorce and institute unilateral divorce. Our results suggest that
liberalization of divorce laws did not have a statistically significant impact on aggregate
divorce rates and therefore does not explain the doubling of the divorce rate between

1993 and 2005.

2.2 Background: Divorce Law Reform and Divorce Rates

in Mexico

In Mexico, like many Latin American countries, the laws of divorce and family
relations are embedded in civil codes. Currently, each of the 31 states and Mexico City
has its own laws stipulating the requirements and procedures for obtaining a divorce.
The civil code of each state specifies: the entities (Civil Registrar or judicial court)
where the divorce should be filed, the types of divorce that may be filed (administrative
or judicial), the causes for divorce effective in each state, and filing requirements.

While states were adopting additional provisions that liberalized their divorce
laws, they also retained many traditional grounds for divorce, such as mutual consent,
adultery, mental illness, bigamy, incurable diseases, impotency, illegitimate children, and
abandonment or separation of the conjugal home. Divorce provisions considered in this

analysis are described below.



1. Domestic violence (DV): Where applicable, a state’s civil code declares that intra-
family violence—whether physical or psychological—imposed by a spouse on either
the children or the other spouse, with the intent to harm or to humiliate, is grounds

for divorce.

2. Incompatibility (Incomp): Incompatibility of characters may be invoked after a

year of marriage by one party.

3. Separation (Sep): Either spouse may seek divorce if the couple has been separated

for more than 2 years, independent of the reason that originated the separation.?

4. Administrative (Admin): This is a type of divorce filing with a state’s Civil Reg-
istrar that can expedite the process of divorce within 15 days, in most cases, if the
following requirements are satisfied: spouses mutually consent to divorce, there
are no children—conceived or dependent—and both parties have agreed on the

liquidation of their property.

Divorce law reforms (1)-(3) are additional grounds for divorce that allow one
spouse to initiate divorce. If a spouse claims Domestic Violence or Separation as a
cause for divorce, then he or she must go through a judicial process to prove his or her
claim. Using Incompatibility as justification for divorce, the spouse initiating the divorce
unilaterally must also go through the courts. On the other hand, an Administrative
divorce requires mutual consent and it is filed with the Civil Registrar. In states where

both Incompatibility and Administrative divorce are allowed, couples who fulfill the

2In some states, the period of separation begins from the time the law was passed as opposed to the
time that the couple has actually been separated, (El Norte Newspaper, February 5, 2007).



Administrative divorce requirements would have an incentive to use Administrative
divorce because it is fast and relatively inexpensive compared to Judicial divorce.

Figure 2.1 presents divorce rates and adoption of the various reforms since
1993, and suggests a relationship between the increase in divorce rate and divorce law
reform. In 1997 less than 10 percent of the states allowed domestic violence as grounds
for divorce, but by 2001 this proportion had increased to almost 50 percent. Reform
of the separation requirement has followed a similar pattern so that by 2006 over 75
percent of the states had already incorporated this law. Although more than half of the
states allowed administrative divorce since the inception of their civil code we do not
observe many administrative divorce law reforms until the late 1990s.3

Coinciding with the passage of divorce legislation, divorce rates have also been
increasing. In 1993 there were 0.41 divorces per thousand persons and this statistic
rose to 0.76 divorces per thousand persons in 2005.% According to Table 2.1, in 2001-
2006 mutual consent accounted for over 70 percent of divorces, while separation or
abandonment accounted for 5-10 percent. In addition, while the majority of divorces
are judicial, there has also been a rise in the number of administrative divorce filings
over time. Table 2.1 shows that relative to the other causes for divorce, the proportion of

divorce filings listing domestic violence as the cause is slightly over one percent. Domestic

3Interestingly, some states eliminated administrative divorce claiming the civil registrar lacked the
appropriate training to grant a divorce. Meanwhile others eliminated the provision arguing that it
increased the number of divorce filings. (Palabra Newspaper, November 22, 2006) In Jalisco, adminis-
trative divorce was in effect since the inception of the civil code. This type of divorce was cancelled in
1995 and reinstituted in 2007. In Coahuila, administrative divorce was eliminated in 1977 but reinsti-
tuted by the state’s congress in 2006.

4The divorce rates in the U.S. between 1993 and 2005 were 4.7 and 3.6 divorces per thousand persons,
respectively (Clarke et al 1993 and Tejada-Vera and Sutton 2008).



abuse, however, is a major public health concern affecting Mexico. Based on household
surveys in 2003, approximately 44 percent of women living with a partner reported
having been a victim of domestic violence (ENDIREH 2003).> When domestic violence
is allowed as a reason for divorce, an abused spouse may threaten to use it against the

other in order to obtain mutual consent to dissolve the marriage.

2.3 Divorce Rates and Divorce Law Reform

Early work of Becker (1981) and Peters (1986) examine the relationship be-
tween the change in divorce regimes and divorce rates in the US. Using cross-sectional
data, Peters (1986) finds that divorce rates in the U.S. were not affected by a shift from
mutual consent to unilateral divorce. By contrast, Allen (1992) finds that a change in
divorce regime increased divorce rates and argues there are other factors (e.g. costs of
divorce) not previously considered which are important for the analysis of divorce.Other
work of Weiss and Willis (1997) and Allen and Brinig (1998) provide support for Allen’s
(1992) argument. Peters (1992) replies to Allen (1992) with an additional study and
concludes that, after controlling for pre-existing differences in state divorce propensities,
a shift to unilateral divorce did not affect divorce rates and that Allen’s (1992) results
suffered from omitted-variable bias.

Later work by Friedberg (1998) improves upon Peters’ (1986, 1992) and Allen’s
(1992) methodology by using a panel of state-level administrative divorce data. Fried-

berg (1998) controls for state, year, and state-specific time trends to address concerns

5In the U.S., surveys of households in the 1970s and 1980s indicate approximately 12 percent of wives
experienced violence from their husbands, (Stevenson and Wolfers 2006).
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about the endogeneity of divorce reform. Her results suggest that adoption of unilateral
divorce laws account for about one-sixth of the increase in the divorce rate since the late
1960s. In recent work, Wolfers (2006) extends Friedberg’s (1998) results with a longer
panel and a slightly modified methodology. He finds that unilateral divorce laws do not
have permanent effects on the divorce rate in the U.S.

The work that investigates the changing trends of divorce rates in developing
countries has been scant and the few that have been done have focused on finding the
correlates of divorce rates using cross-sectional data. Furthermore, some of these studies
examine developing societies characterized by permissive divorce customs, in which law
reforms subsequently made divorce more difficult and were enacted at the national level
(Jones 1981; Heaton et al 2001; Aghajanian, 1986). Most of these studies are also
limited in the sense that they use either small samples or a specific regional area in their
country of study (Jones 1981; Aghajanian 1986; Heaton et al 2001; Trent and South
1989).

This study contributes to the literature by examining panel data on a devel-
oping country, in which little is known about the role that divorce law liberalization
has played in the rising divorce rate. Given similarities in cultural characteristics and
demographic trends, the experience in Mexico may shed light on the effect of divorce
reform in other Latin American countries. In addition, the estimation strategy exploits
variation in the timing of law reforms across states to address the issue of endogeneity

that limit some of the previous studies.

11



2.4 Data

We use state-level panel data drawn from each state’s Statistical Yearbook,
(Anuario Estadistico), which includes all divorces in Mexico from 1993-2005. Ideally, we
would like to include more observations before some of the policy changes occurred in
order to identify pre-existing state trends. However, prior to 1993, a divorce might have
been reported to INEGI twice (once by the Civil Registrar and once by the Judicial
Court) in the same year or in different years. Since then, Mexico’s National Institute of
Statistics and Geography (INEGI) has implemented a more consistent data collection
methodology.® The Statistical Yearbooks also include demographic information on birth
rate, mortality, fertility, life expectancy, migration, population growth, and number of
marriages. (See Table 2.2 for further description of these variables.)

Information on state divorce laws was collected by examining each state’s civil
code from its inception to April 2008. We identify when and if a state adopted each of
the following divorce law reforms: Domestic violence (DV), Incompatibility (Incomp),

Separation (Sep) and Administrative (Admin).

SCollection of divorce data began in 1926 and the methodology has changed eight times since then.
INEGI reports that this problem was addressed and solved beginning in 1993. For comparison, in 1992,
the count of divorces was 51,953 and in 1993 the figure dropped to 32,483. Currently, the Civil Registrar
provides a copy of the divorce certificate while the Judicial Courts submit a ledger of divorces that were
granted during a given month. Both Civil Registrars and Judicial Courts are now moving to reporting
the data electronically.

12



2.5 Methodology

Our empirical strategy follows the approach taken by Friedberg (1998). Equa-
tion 2.1 models the impact of a divorce law change on divorce rates using a difference-
in-difference (DID) technique.

DIV is divorce rate for state s in year ¢, calculated as the number of annual
divorces per thousand persons in each state’ is an indicator variable equal to one if state

s has the particular divorce law of interest in year ¢ and zero otherwise. (3 is the

DIVy = o+ Blawg + ZVSSS + ZntTt + Z s Ss * timey + X1,0 + € (2.1)
s t s

coefficient that measures the average increase in the divorce rate that is due to the legal
change, ceteris paribus. Included in the specification are state (s) and year (¢) fixed-
effects and linear state-specific time trends (S * time). State fixed-effects control for
state-level time-invariant heterogeneity, while year fixed-effects account for unobserved
factors affecting divorce rates that vary over time but affect states homogeneously.
Friedberg (1998) argues that there are unobservable variables changing within
a state over time that affect both divorce rates and a state’s likelihood to reform their

divorce laws. Thus, the omission of state-specific trends, which would capture such

"In the literature, there is no consensus on whether to use divorces per 1,000 persons or divorces per
1,000 married persons. Divorces per 1,000 persons is sensitive to age and marital status composition of
the population. If the laws are also affecting marriage rates (marriages/1,000 persons) the size of the
population seeking divorce will change. Thus, when we use divorces per 1,000 persons our estimates
on the impact of divorce law reforms implicitly capture changes in the legal structure and changes in
marriage entry or exit.
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unobservable determinants, will bias the coefficients. If changes in unobservable factors
lead to higher divorce rates and increase the propensity of a state to adopt divorce law
reforms, this will bias our results upward. Friedberg’s (1998) empirical results indicate
that omitting state and time trends creates an upward bias. To allow for unobservable
factors influencing divorce rates to vary within a state over time, similar to Friedberg
(1998), we include state-specific time trends in our specification.

However, this specification does not control for other demographic character-
istics, and it is plausible there are systematic relationships between the trend in divorce
rates and the adoption of unilateral divorce laws that are being omitted. For instance,
if increases in the female labor force participation, not captured by state-specific time
trends, lead to increased pressure for reform and raise divorce rates directly then the
estimates will be upward bias. Moreover, the problem will be exacerbated if the omit-
ted variable (and hence) is serially correlated, if so the standard errors will be inflated.®

Thus, in our preferred specification, equation (2.2), we include a matrix, X, of state-

DIVy =7+ Blawse + ) 8sSs+ Y xeTy+ ) Ao x timey + X0 +ug (2.2)
s t s

level characteristics: real GDP (measured in thousands of pesos with 1993 as the base

year), sex-ratio (defined as the population of males divided by the population of fe-

81n our analysis we will use heteroskedastic robust standard errors clustered at the state level.
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males), marriage rate (annual marriages divided per thousand persons), fertility rate,
internal and international migration rates.” (See Table 2.2 for a full description of the
demographic controls.)

Real GDP proxies for income level changes, while the fertility rate serves as a
proxy for changing attitudes towards marriage and family as well as changing trends in
labor force participation or educational attainment. An important trend in Mexico is
the decline in the national fertility rate from 3.3 to 2.2 live children per woman between
1993 and 2005. This shift in women’s fertility decisions may increase the proportion of
couples who qualify for administrative divorce.

We also include controls for the marriage rate and the sex-ratio to address the
possibility that changes in the marriage market affect the likelihood of divorce reform. If
marriage rates are correlated with the liberalization of divorce then divorce rates may be
affected as well and omitting them would lead to biased estimates. If easier divorce raises
the marriage rate, reducing the average quality of marriages because exit costs are lower,
our estimates would be biased upward. On the other hand, if liberal divorce laws reduce
marriage rates by causing marriages to become less valued, a decline in marriage rates
over time would lower the population at risk for divorce. Thus, omitting the marriage
rate would lead to a downward bias. In separate analyses we find that the average
national marriage rates have been decreasing over time, but the changes in the divorce

laws have a positive and insignificant effect on marriage rates. Controlling for internal

9The results are robust to specifications where the control variables include the lagged marriage rate
up to 4 years instead of the current marriage rate.
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and international migration seems important as well since separation of the conjugal
home is the second most cited reason for divorce in Mexico, after mutual consent, as
described in Table 2.1. Some states in Mexico have experienced dramatic changes in
migration relative to others. If an increase in migration creates marital instability and
influences a state’s decision to expand their divorce provisions to include separation as

a cause, then omitting migration rates could bias our results upward.

2.6 Results

Table 2.3 shows the DID estimates under different specifications. Our law in-
dicator, law, is defined to be equal to one if state s at time ¢ has any of the following

10 Our esti-

grounds for divorce: Domestic Violence, Incompatibility, or Separation.
mates suggest that states that expanded their grounds for divorce to include Domestic
Violence, Incompatibility, and/or Separation, were not more likely to have higher di-
vorce rates compared to states that did not. We find that these results are robust to
specifications where we include linear state-trends and demographic characteristics. In

general the coefficients tend to get smaller in magnitude and they remain insignificant

when we add linear trends and demographic controls. In column (1) of Table 2.3 we

10The variable Any Law captures the effect of a state permitting domestic violence, incompatibility, or
separation as cause for divorce. Reform of a state’s civil code may involve bundling law changes. Table
2.10 shows the states of Coahuila, Michoacan, and Sinaloa bundled Domestic Violence and Separation in
1999, 2001 and 1998, respectively. We exclude the provision for administrative divorce because although
it expedites the process of divorce, it requires mutual consent while the other law changes do not.
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find that the estimated coefficient for AnyLaw is positive and statistically significant
when omitting state and year fixed effects. However, the coefficients in columns (2)-(4)
become statistically insignificant and smaller in magnitude when including these fixed
effects, suggesting that the cross-sectional estimates of column (1) are upward biased.
Comparing the estimates of column (2) to column (3) we find that adding our set of
demographic control variables did not affect the results significantly. Except for the
sex-ratio, the demographic controls are not individually statistically significant but are
jointly statistically significant. Consistent with other studies, we observe that fertility
rates appear to be negatively associated with divorce rates. On the other hand, the co-
efficients of the marriage and male-female ratios indicate a positive relationship, but it is
only statistically significant for the male-female ratio. The robustness of our estimates
to specifications that include demographic controls provides some evidence in favor of
the exogeneity of the laws.

Our preferred specification, equation 2.2, is shown in column (4) of Table 2.3.
When we add state-specific linear trends our estimate is 0.01 and it is not statistically
significant. The male-female ratio shows a positive relationship but it is no longer
statistically significant. We note that the standard errors are clustered at the the state
level. We also examine this specification using Newey-West adjusted standard errors to
consider serial correlation and autocorrelation up to lag 5. The standard errors become

smaller, but the results of no effect remain.
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2.7 Alternative Specifications

2.7.1 Dynamic Effects

Wolfers (2006) argues that the coefficient on the divorce law obtained in Fried-
berg’s model does not adequately capture the full adjustment process of a policy change.
He asserts that adding state-specific time trends will not only pick up the effects of pre-
existing state trends, but they will also include some of the dynamic effects of the policy
reform. In order to analyze the path of adjustment that occurs after a change in legal
regime he suggests modifying equation (2.2) to include dummy variables indicating the

number of years that the law has been in effect, as shown in equation (2.3).

DIVy =0+ Z Brlawys: + Z NsSs + + Z NsSs + Z pe1i+ Z s * times + et (2~3)
k>1 s s t s

In equation (2.3), lawys is a categorical variable equal to one if the law has
been in effect for k periods. For example, suppose the law has been in effect for 10 years
and we choose to divide this period into five periods, k = {1,2,3,4,5}. Thus, law;s is
equal one if the new regime has been in effect for 1 or 2 years in state s at time ¢ and
zero otherwise. lawsg is equal to one if the law has been in effect for 3 or 4 years in
state s at time ¢, and so on. The estimated coefficient on lawys identifies the response

function of a law change. The advantage of the dynamic effects model is that it allows
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us to examine both short-term and long-term effects of broadening allowable grounds
for divorce rather than just the average difference before and after the law changes.
Table 2.4 displays the results for the model in equation (2.3) which traces the
dynamic effects for AnyLaw. Similar to the results in Table 2.3, we find that once
we control for state and year fixed effects the significance on the law coefficient disap-
pears. In the preferred specification of column (4) the coefficient for the law change
indicator AnyLaw is positive but statistically insignificant for all years that Domestic
Violence, Incompatibility, and/or Separation have been in effect. In the specifications
without state-specific linear trends, the coefficients in columns (2) and (3) are all statis-
tically insignificant but negative for some years where the divorce provisions have been

implemented longer than two years.

2.7.2 Other Measures of Law Change Indicators

In Table 2.5 we obtain the estimated coefficient by substituting the variable in
equation (2.3) with an index, called Number of Laws, measuring the permissiveness of
each state’s divorce laws based on the number of provisions for divorce that it has in
year t (Stetson and Wright, 1975). Therefore this variable can take on values 0 to 3.
Again, our estimates are positive and insignificant for the preferred specification, similar
to the results in Table 2.3.

We then next show results that capture the effect of a law change for each
type of divorce provision run in separate regressions in Tables 2.6 to 2.8. Though not

statistically different from zero, the estimated coefficient on Domestic Violence (Table
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2.6) and Separation (Table 2.8) were 0.008 and 0.021, respectively. Surprisingly, we find
that the coefficient for Incompatibility was negative and significant in the specifications
of columns (2) to (4) of Table 2.7. The result was unanticipated because we would
expect that adopting incompatibility as grounds for divorce, which allows divorce to be
initiated unilaterally, would have a larger impact in liberalizing a state’s divorce laws
compared to the other types of divorce provisions in our analysis. One explanation is
that there are currently only five states that have incompatibility grounds for divorce
and that four of these states had adopted this cause before the period of our analysis.
If these states had experienced an initial spike in their divorce rates shortly after the
divorce reform occurred and subsequently returned to their steady state level of divorce
it may appear that the addition of the incompatibility law caused a decline in the divorce

rates.

In analysis not reported in this paper, we run specifications that include a law
change indicator for each of type of divorce provision in a single regression. In this model
we can examine the effect of adopting a particular divorce law while holding constant

the effect of all other types of divorce provision.!! We find that the results are similar

"For example, in the specification in Table 2.3 we would not be able to compare the effect of states
that adopt the Domestic Violence grounds for divorce but already have Separation and Incompatibility
causes to other states that did not adopt the Domestic Violence law and also had Separation and
Incompatibility. In a situation where a state has multiple provisions for divorce, a spouse may invoke
the domestic violence cause for divorce as a threat against the other spouse to come to an agreement.
Perhaps, there is also switching from one cause of divorce to another as states permit additional grounds
for divorce. Therefore the coefficient on the law may be different than when we are not able to keep
constant all other divorce laws a state may have.
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to those found in Tables 2.5 to 2.8 except in some cases the magnitude of the coefficients
became smaller. In Table 2.9 we estimate the models from Tables 2.5 to 2.8 under the

dynamic effects model where we find similar results.

2.7.3 Pre-existing Trends

To examine whether there are pre-existing differences we present descriptive
statistics of states that had adopted any law reform by 1993 and 2005 and compare them
to control states—states that had not adopted any law reform in the given period. Table
2.2 shows that, except for population and the male-female ratio, the difference between
reform and control states with respect to divorce rates, marriage rates, fertility, real
GDP, and other demographic characteristics were not statistically significant in 1993.
By 2005, reform states differed from control states in having higher divorce rates, but
they were similar in the other demographic characteristics.

One might be concerned that rising divorce rates led states to reform the law
as this may invalidate our identification strategy. Table 2.10 shows the average divorce
rates by states overtime and the year in which states enacted the new laws.

In this table we also observe increasing divorce rates, but there is not a clear
relationship between high divorce rates and divorce reform. For instance, Chiapas,
Guerrero, Oaxaca, Puebla, Tlaxcala, and Veracruz have had below average divorce rates,
but these states have also been active with respect to divorce reform. By contrast, Baja
California, Colima, and Quintana Roo have adopted new grounds for divorce while their

divorce rates have been higher than the national average.
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Panel A of Figure 2.2 suggests there are regional differences with respect to
divorce rates in 1993, with the states in the north and Yucatan area having higher
divorce rates while the southern and central states have low to moderate levels of divorce.
However, we do not see any systematic relationship between high divorce rates in 1993
and the total number of laws adopted by 2005 (see Panel B of Figure 2.2).

We also find that a state’s 1993 divorce rate is not correlated with whether
a state ever adopts any of the provisions for divorce. The correlation coefficients with
significance level in parentheses are: -0.02 (0.90), 0.10 (0.57),-0.17 (0.34), and 0.06 (0.74)
for Separation, Administrative, Domestic Violence and Incompatibility, respectively.
Furthermore, the 1993 divorce rate is not correlated with a state’s adoption of the
law after 1993. The correlation coefficients and significance level in parentheses for
Separation, Administrative, Domestic Violence and Incompatibility, respectively, are:

0.20 (0.27), -0.07 (0.69), -0.17 (0.34) and -0.04(0.81).

2.8 Discussion

Our results suggest that certain types of divorce provisions may not affect the
likelihood of divorce and is consistent with the work of Peters (1988) and others. One
explanation for this conclusion is that these types of law reforms have not sufficiently
reduced the barriers to divorce. For instance, some states that have allowed domestic
violence to be considered as grounds for divorce have subsequently amended this policy
to require evidence of abuse. Aside from the possible reluctance some may feel in

claiming domestic violence due to the associated stigmas, in effect, such a policy of
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requiring proof would make it very difficult to use Domestic Violence as a cause for
divorce. In the case of Administrative divorce, the cost of filing this type of divorce,
which varies by state and municipality, may be prohibitive. From Table 2.1, we can see
that there are relatively few divorces which cite domestic violence as the main cause
compared to mutual consent and that the majority of divorces are judicial rather than
administrative.

Of all the provisions for divorce, Separation appears to have a consistently
positive effect on divorce rates, although usually statistically insignificant. Within our
period of analysis, we observe that compared to the other provisions for divorce Sepa-
ration has the most variation in the timing of law adoption, which may yield a positive
correlation with divorce. The effectiveness of the Separation law may be dampened in
some states that require couples to be separated for at least two years starting when
the provision was adopted. Therefore couples who have been separated for two years or
more prior to the implementation of the law would have to wait at least an additional
two years to begin the divorce process using that particular cause.

The second explanation of what could be driving our results is that our period
of analysis does not span far enough into the past to adequately control for trends in
the divorce rates before some of the law changes occurred. As was previously discussed
concerning the adoption of Incompatibility as grounds for divorce, we observe a similar

trend for states that have added Administrative. More than half of the states that
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eventually adopt Administrative divorce already had it before 1993, so the difference in
the average divorce rate between the “reform” and “control” states is close to zero or
negative from 1993 to 2005.

The divorce rates in the “control” states tend to be higher than those in the
“reform” states during this period which may be due to differences in their divorce rate
trajectories. While the “control” states are beginning to experience a relative rise in
their divorce rates, the states in the “reform” group may have experienced an unobserved
rise in divorce following the adoption of Administrative divorce and have returned to
a steady-state level of divorce during our period of analysis. We are unable to identify
the exact dates in which the Administrative law was adopted for most of the states that
have had it since the inception of their civil code. Consequently we cannot differentiate
among those that have had it longer than others.

Concerning the possible endogeneity of marriage rates, we find that the liber-
alization of divorce laws (AnyLaw) is positively correlated but statistically insignificant
with the marriage rate, even though marriage rates have been declining over this time
period.'? This may suggest that if marriage rates are endogenous, the likely bias is that
easier divorce raises marriage rates through lowering the average quality of marriages.
The composition effect should therefore accentuate any positive effect of the divorce law
changes on the probability of divorce given marriage. In a sense, this would strengthen

our finding that the law changes had no statistically significant effect on divorce.

12Jsing marriage rates as the dependent variable in the preferred specification of equation (2.2) yielded
a point estimate of 0.089 with a heteroskedastic robust standard error of 0.14 on the law coefficient.
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Based on the available set of demographic control variables in our specification,
it appears that the drop in fertility accounts for most of the rise in divorce rates. The
decline in average fertility rates from 3.26 to 2.22 (measured as live children per woman)
over this time period explains approximately 25 percent of the increase in divorce rates.
This may suggest that other social changes are responsible for the rise in divorce rates,
although it is also possible that liberalization of divorce laws caused a decrease in fertility

as women lose security.

2.9 Conclusion

Over the past two decades, Mexico has experienced an increase in its divorce
rates. Some state legislators have been concerned that broadening allowable grounds for
divorce may have contributed to the rise in divorce and have considered repealing some
of these laws. More recently, the adoption of unilateral divorce in Mexico City in August
of 2008 has raised similar concerns. In this paper we do not find any evidence to support
the claim that liberalizing divorce laws caused aggregate divorce rates to increase. In
some cases we actually find that adoption of certain causes for divorce is correlated with
a decrease in divorce rates. The results of this study may be more applicable than those
found in the context of developed countries in predicting the magnitude and direction
of the effects that divorce law reforms have in other Latin American countries as their

laws continue to evolve.
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Figure 2.1: Divorce Rates and Divorce Law Reform: 1993-2006
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Table 2.3: Regression Results of Divorce Rates on Law Reform

0 ) ) @
o
Any Law (DV, Incomp, or Separation) 0.136 0.057 0.041 0.010
(0.062) (0.037) (0.032) (0.028)
Fertility Rate -0.070 -0.159
(0.147) (0.217)
GDP 0.012 -0.007
(0.012)  (0.010)
Internal Migration -0.008 -0.016
(0.004) (0.019)
. . . -0.003 0.005
International Migration
(0.003) (0.007)
ok
Male-Female Ratio 5.430 5.849
(2.514) (5.339)
Marriage Rate 0.015 0.005
(0.021) (0.014)
Adjusted R-squared 0.039 0.906 0.919 0.957
Observations 416 416 416 416
State FE J N v
Year FE vV Vv
State Trend, Linear N

Note: Robust standard errors, clustered at the state level are reported in parentheses.
*p < 0.10; ** p < 0.05; *** p < 0.01.
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Table 2.4: Dynamic Effects of Law Reform on Divorce Rates

Dependent Variable:
Annual Divorces per 1,000 Persons

Any Law (DV, Incomp, Sep): (1) (2) (3) (4)
1-2 years 0.168** 0.036 0.023 0.018
(0.057)  (0.032)  (0.024)  (0.021)
34 years 0.090 0.014 -0.007 0.005
(0.063)  (0.043)  (0.037)  (0.031)
5-6 years 0.022 -0.004 -0.021 0.013
(0.070)  (0.055)  (0.048)  (0.046)
7-8 years -0.015 -0.035 -0.048 0.001
(0.073) (0.057) (0.048) (0.047)
9-10 years 0.027 -0.008 -0.025 0.039
(0.079)  (0.065)  (0.051)  (0.057)
11-12 years 0.112 0.046 0.045 0.011
(0.095)  (0.082)  (0.059)  (0.071)
13-14 years 0.058 -0.020 -0.026 0.074
(0.073) (0.082) (0.063) (0.084)
15 or more years 0.175 -0.076 -0.087 0.086
(0.178)  (0.099)  (0.085)  (0.098)
Fertility Rate (0(,)13;? ((())..21153)
0.014 -0.007

GDP (0.011)  (0.010)

—-0.005  -0.023
(0.004)  (0.022)
—0.001 0.005
(0.003)  (0.008)
5.775% 5.173
(2.414)  (5.722)
0.020 0.006
(0.021)  (0.014)

Internal Migration
International Migration
Male-Female Ratio

Marriage Rate

Adjusted R-squared 0.056 0.908 0.923 0.959
Observations 416 416 416 416
State FE Vv i Vv
Year FE v v v
State Trend, Linear Vv

Note: Robust standard errors, clustered at the state level are reported in
parentheses. * p < 0.10; ** p < 0.05; *** p < 0.01.
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Table 2.5: Divorce Rates on Law Reform: Number of Laws

Number of Laws (DV, Incomp, Sep)

Fertility Rate

GDP

Internal Migration

International Migration

Male-Female Ratio

Marriage Rate

Adjusted R-squared

Observations

State FE
Year FE
State Trend, Linear

(1) (2) (3) (4)
0.094* 0.035 0.024 0.008
(0.052)  (0.024)  (0.022)  (0.020)

-0.093 -0.161
(0.156)  (0.218)
0.011 -0.008
(0.011)  (0.011)
-0.007 -0.015
(0.004)  (0.019)
-0.002 0.006
(0.003)  (0.007)
5.669%* 5.831
(2.461)  (5.280)
0.013 0.004
(0.021)  (0.014)
0.051 0.905 0.919 0.957
416 416 416 416
v v Vv
v v i
Vv

Note: Robust standard errors, clustered at the state level are reported in
parentheses. * p < 0.10; ** p < 0.05; *** p < 0.01.
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Table 2.6: Divorce Rates on Domestic Violence Reform

Domestic Violence

Fertility Rate

GDP

Internal Migration

International Migration

Male-Female Ratio

Marriage Rate

Adjusted R-squared

Observations

State FE
Year FE
State Trend, Linear

(1) (2) (3) (4)

0.214%%* 0.025 0.023 0.008

(0.064) (0.031)  (0.031)  (0.020)

-0.097 -0.157

(0.157)  (0.215)

0.011 -0.008

(0.011)  (0.011)

-0.006 -0.016

(0.004)  (0.215)

-0.001 0.006

(0.003)  (0.007)

5.799%* 5.830

(2.515)  (5.304)

0.014 0.004

(0.021)  (0.014)

0.092 0.903 0.918 0.957
416 416 416 416
Vv v Vv
v v Vv
Vv

Note: Robust standard errors, clustered at the state level are reported in
parentheses. * p < 0.10; ** p < 0.05; *** p < 0.01.
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Table 2.7: Divorce Rates on Incompatibility Reform

(1) 2) 3) (4)
. -0.011 -0.143%** -0.227*%* -0.079%H*
Incompatibility
(0.185) (0.021) (0.049) (0.020)
-0.126 -0.167
Fertility Rate
(0.147) (0.211)
GDP 0.012 -0.008
(0.012) (0.011)
-0.006 -0.016
Internal Migration
(0.004) (0.019)
-0.001 0.006
International Migration
(0.003) (0.007)
6.372%* 5.770
Male-Female Ratio
(2.427) (5.369)
] 0.123 0.003
Marriage Rate
(0.020) (0.014)
Adjusted R-squared -0.002 0.904 0.920 0.957
Observations 416 416 416 416
State FE V vV V
Year FE Vv Vv v
State Trend, Linear V

Note: Robust standard errors, clustered at the state level are reported in
parentheses. * p < 0.10; ** p < 0.05; *** p < 0.01.
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Table 2.8: Divorce Rates on Separation Reform

Separation

Fertility Rate

GDP

Internal Migration

International Migration

Male-Female Ratio

Marriage Rate

Adjusted R-squared

Observations

State FE
Year FE
State Trend, Linear

(1) (2) (3) (4)
0.054 0.073 0.054 0.021
(0.084)  (0.043)  (0.037)  (0.033)

-0.082 -0.165

(0.149)  (0.217)

0.012 -0.008

(0.011)  (0.011)

-0.007 -0.016

(0.004)  (0.019)

-0.003 0.006

(0.003)  (0.007)

5.613% 5.845

(2.482)  (5.295)

0.014 0.004

(0.020)  (0.011)

0.005 0.907 0.920 0.957
416 416 416 416
Vv Vv v
Vv Vv Vv
Vv

Note: Robust standard errors, clustered at the state level are reported in
parentheses. * p < 0.10; ** p < 0.05; *** p < 0.01.
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Table 2.10: Divorce/1,000 persons (1993-2006) and Divorce Law Reform Years

State 1993 2000 2006 Admin? Sep DV Incomp
North
Baja California 0.96 0.78 1.43 Yo 2000 2004
Baja California Sur 0.70 0.97 1.08 Yes 1996
Coahuila2 0.52 0.83 1.16 5008 1999 1999
Chihuahua 0.87 1.22 1.17 2002 2001 1974
Nuevo Leon 0.46 0.68 1.08 Yes 2004 2000
Sinaloa 0.41 0.61 1.00 1998 1998
Sonora 0.60 0.85 1.01 2001
Tamaulipas 0.41 0.54 0.61 1987 1999
Average 0.62 0.81 1.07
West Central
Aguascalientes 0.48 0.81 1.12 Yo 2001 2001
Colima 0.60 0.94 1.24 Yoo 2003 2000
Durango? 0.44 0.72 0.87 109y 2004 2001
Guanajuato 0.18 0.44 0.71 1989 2008
Jalisco 0.36 0.40 0.54 2007 1995
Michoacan 0.24 0.39 0.66 Yes 2001 2001
Nayarit 0.37 0.59 1.05 Yes 1990 2007
San Luis Potosi 0.16 0.32 0.50 2000 1990 1998
Zacatecas 0.30 0.59 0.84 2007 2003
Average 0.35 0.58 0.34
South-East
Campeche 0.53 0.79 1.05 Yes 1994
Chiapas 0.21 0.30 0.33 Yes 1998 2004
Guerrero 0.17 0.29 0.36 Yes 1990 1999 1990
Oaxaca 0.15 0.14 0.12 2002 2008 2001
Quintana Roo 0.67 0.88 1.05 Yes 2004 2004 1980
Tabasco 0.42 0.52 0.71 Yes 2003
Veracruz 0.25 0.43 0.47 Yes 1992 1998
Yucatan 0.67 0.78 1.11 Yes 1993
Average 0.38 0.52 0.65
Central
Distrito Federal 0.68 0.84 0.79 1973 1983 1997
Hidalgo 0.14 0.20 0.31
Mexico 0.19 0.47 0.52 Yes 1990 2007
Morelos 0.30 0.39 0.42 1993 2006
Puebla 0.23 0.33 0.35 Yes 1998 2007
Queretaro 0.42 0.45 0.82 Yes 1990 2008
Tlaxcala 0.15 0.15 0.16 2006 2006 1976
Average 0.41 0.58 0.77

Note: 1. States that allowed for administrative divorce since the inception of
divorce law in a state’s civil code are noted as ” Yes”.

2. Coahuila and Durango adopted Admin reform in 12/15/2006 and
12/21/1997, respectively. In the analysis, these states were coded as having
the reform in 2007 and 1998.
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Chapter 3

Bargaining, Intra-family Violence
Laws and Acts of Domestic

Violence in Mexico

3.1 Introduction

Domestic violence is a public health issue present in both developed and
developing countries, but its prevalence is more severe in developing countries. In
Mexico, a survey indicated that 40 percent of married and cohabiting Mexican women

over the age of 15 had been victims of domestic violence in 2006.!2 Studies have shown

'Encuesta Nacional sobre la Dinamica de las Relaciones en los Hogares, (ENDIREH 2006).

2In the U.S. the National Violence Against Women Survey found that 22 percent of women had been
physically assaulted by an intimate partner at some point in their lives, and 1.3 percent reported such an
event in the 12 months preceding a 1995 survey. http://www.ncjrs.gov/txtfiles1/nij/183781.txt,
accessed May 10, 2010
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that domestic violence is negatively associated with wages and health outcomes (Aizer
forthcoming and Aizer 2009), and student performance (Carrell and Hoekstra 2010).
Thus, determining whether public policy can affect behavior within the family becomes
relevant because changes in domestic violence are likely to alter these outcomes for both
current and future generations (Bowlus and Seitz 2006 and Pollak 2002).

In the last decade Mexico altered laws surrounding domestic violence and this
event produces an opportunity to examine behavioral changes effected by legal institu-
tional reform. The Mexican legal reforms provided access to divorce, police reporting
and assistance programs to victims of domestic violence. These reforms redistribute
bargaining power to the person who has the most to gain from exiting a relationship.
In exit-threat bargaining models these legal reforms improve opportunities outside the
relationship, thereby creating a credible threat to exit the abusive relationship. For
example, if prior to the reforms, victims opted for costly alternatives, e.g. murder or
suicide, to escape an abusive relationship, the legal reforms provide a cheaper or more
attractive opportunity outside the marriage that can be used to bargain for less violence
in the household.

Exploiting the heterogeneity in the adoption of legal reforms across states, I
investigate whether these reforms explain changing trends in potentially lethal and non-
lethal ends of domestic violence such as homicides, suicides and bodily injuries. I use
a set of administrative data on homicides, suicides and crimes that contain detailed
information which allows me to explore outcomes that reflect the group most likely

affected by the treatment of the reform. For instance, I examine suicides by marital
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status rather than overall suicides as has been done in studies on the U.S. Moreover,
the richness of the data also provides me with other measures, e.g. other violent events
that include information such as the age of the victim, and location where the event
occurred that serve as placebo tests to probe into the robustness of the results. Lastly, I
examine another outcome, injurious behavior, that is likely to reflect domestic violence
behavior that does not result in a fatal outcome.

Although it has been more than a decade since the first intra-family violence
(IFV) reform took place, no study has examined the impact of these reforms in Mexico,
or in other Latin American countries such as Brazil, Chile, and Colombia that have
adopted similar reforms at the national level. This study poses an opportunity to shed
some light on the impact that this type of policy can have in developing countries where
opportunities outside of the marriage may be limited by cultural and legal institutions.

The findings are suggestive of changes in household-bargained outcomes. I find
evidence that male- and female-committed injury-related crimes were lower in states that
provided assistance programs. I also find that states that adopted the reform to provide
assistance programs saw a decline of about 6 percent in homicides committed against
males. The effects on homicides represent half of the effect found on intimate partner
homicides against women in the US. In the U.S., states that adopted unilateral divorce—
thereby improving outside opportunities—experienced a decline in female suicides. By

contrast, Mexican states that gave access to assistance programs had an 8-18 percent
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decline in suicide rates of both men and women. While these effects are similar in
magnitude with those found in the U.S., improving outside opportunities in Mexico had
an impact on a broader population.

This paper is organized as follows. Section 3.2 presents the institutional back-
ground and economic framework. The empirical strategy and data are discussed in
Section 3.2, followed by the results on bodily injuries (Section 3.4), homicides (Section
2.5) and suicides (Section 3.6). Robustness checks and a discussion on the results are

presented in Section 3.7.3 The last section concludes.

3.2 Imnstitutional Background and Economic Framework

3.2.1 Domestic Violence in the Mexican Legislature

Mexican laws of divorce and family relations are embedded in civil and penal
codes that fall under each state’s sovereignty. In the mid-1990s Mexican states® began
to reform their penal and civil codes in an effort to update statutes that had not changed
since the 1920s.*

In 1996 Mexico City became the first state to introduce the "Law of Access,
Assistance and Prevention against Intra-family Violence” (Assist Law). Assist Law de-
fined intra-family violence (IFV) and established objectives and conditions under which

inter-disciplinary agencies (Ministry of Education, Ministry of Health and Development,

3There are 31 states and the Federal District (Mexico City or Distrito Federal). Hereafter, I will refer
to Mexico City as a state.

4As late as 1994, a Mexican Supreme Court ruled spousal rape as ‘the undue exercise of a right.’
Wwww2.scjn.gob.mx/consultas/Comunicados, accessed March 2, 2009.
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Ministry of Public Security, Department of Justice and a human rights commission) work
together to increase public awareness and to provide prevention and assistance programs
to victims of domestic violence. Under this law, IF'V is defined as any act aimed to con-
trol or harm—physically, verbally or psychologically-any member of the family that is
related by blood or affinity (whether married or cohabiting) living inside or outside the
family residence. Some of the objectives of Assist Law include: training and educat-
ing judges, sensitizing law enforcement, health and social workers on domestic violence
issues, running prevention and intervention programs, establishing shelters and centers
that provide counseling, legal assistance and training to victims of IFV. Assist Law
fosters a conciliatory process between the victim and the aggressor. Counselors serve
as mediators suggesting solutions to prevent further domestic violence that are drawn
into a contract agreed upon by the victim and the aggressor intended to prevent further
domestic violence. Failure to fulfil the terms of the agreement can lead to prison, a
restraining order, loss of alimony, and/or a fine.

Before states began to reform the penal code to explicitly define IF'V, the penal
codes covered crimes that were general, and which, for the most part, were consequences
of aggressive behavior such as injuries or homicides. Sanctions for injuries were based
on the severity of the wound, which was measured by the time it took to heal (15
days being the minimum for the injury to merit judicial intervention). Under the penal
code reform (Penal Code) domestic violence (DV)® is defined as “the use of physical

or moral strength of one member of the family on another family member against his

®Generally, the penal codes discuss IFV while the civil codes use DV. Hereon I will use IFV and DV
interchangably.
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or her physical or psychic integrity, independently of whether it results in injuries.”
It further stipulates that the crime can be committed by the spouse, concubine, any
blood relative or other relatives up to fourth degree, and adopted or adopting members
living in the same household. The sanctions vary by state, but generally range from six
months to four years in prison, loss of alimony or custody rights, a fine and/or counseling
requirements.

While retaining the traditional grounds for divorce, states reformed their civil
codes to allow “acts of domestic violence committed by the spouse against another or
against the children” as grounds for divorce (Divorce Law). Although there were other
causes, such as extreme cruelty or threats, that existed prior to this reform, they were
seldom used,® they did not explicitly define domestic violence, and the abusive spouse
could still retain custody rights.

Table 3.1 lists the month and year in which each of the states adopted Assist
Law, Divorce Law and Penal Code (the legal reforms) as of January 2007. This table
shows that while some states adopted the legal reforms, others did not, and within the
reforming states the changes occurred at various points in time. For instance, of the 32
states, Aguascalientes, Hidalgo, Chihuahua, and Yucatan had yet to adopt Assist Law,
Tlaxcala Queretaro and Campeche had not adopted the Penal Code reform while there
were six states without Divorce Law.

This study exploits the heterogeneity in the timing of the legal reform adoption

across states to estimate the impact of IFV law reform on acts linked to domestic violence

5Tn the period 1992-1996, before the passage of the first reform, only 2.63 percent of all divorces used
threats as a cause for divorce.
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such as homicides, suicides and bodily injuries. The adoption of these reforms has
occurred quite rapidly and evidence points to a change in behavior surrounding reform
adoption. Figure 3.1 plots IFV crimes as a percent of total crimes committed after
reform adoption. This figure illustrates that shortly after reform adoption, the percent
of reported IF'V crimes rose dramatically as access to reporting was facilitated by the
reform. The percent of reported crimes continued to rise for approximately five years
when it reversed to a downward trend. In Section 3.7, I discuss possible interpretations
for why it may take time for shifts in behavior to occur; the next section presents the

economic framework underlying this study.

3.2.2 Economic Framework

The modern literature on intra-household allocations focuses on bargaining
models. Bargaining models relax the single household utility function and pooled bud-
get constraint assumption of the Beckerian (Becker 1981) common preference approach
and instead allow husband and wife to have distinct preferences in determining a bar-
gained family outcome. In these models, the presence of threat points, which represent
the highest level of utility attainable when no agreement is reached, determines intra-
family distribution through Nash bargaining between the wife and the husband. Manser
and Brown (1980) and McElroy and Horney (1981) present a cooperative (exit-threat)
bargaining model in which the value of the threat point can be altered by changes in
opportunities outside of the marriage. On the other hand, in Lundberg and Pollak’s

(1993) non-cooperative or separate spheres bargaining model, the threat point is de-
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termined within the marriage and the distribution of marital rents is maintained by a
threat of reversion to a non-cooperative equilibrium. Their model predicts that chang-
ing opportunities outside the marriage will have little effect on the equilibrium outcome
within the marriage.

The legal reforms can impact the incidence of domestic violence through changes
in the external threat point. For instance, prior to Divorce Law, a victim wishing to
dissolve the marriage could leave without the spouse’s consent. But if the courts do
not recognize domestic violence as legal justification for divorce the victim gives up the
right to remarry and does not retain full legal child custody or alimony rights. Thus,
under Divorce Law, the value of the exit threat point increases for the abused partner,
as the rights to custody, alimony and remarriage are preserved. Furthermore, if the
abuser stays in the marriage, the legal reforms create a credible threat that can be used
to prevent abusive behavior. Changes in domestic violence behavior can occur even if
the threat to divorce (available through Divorce Law), to use a shelter,” (made possible
through Assist Law) or to report the abuser to the authorities (available under Penal
Code) is never exercised.

Domestic violence behavior can be affected by dissolution of the most violent
relationships as marriage decisions might respond to divorce regime changes. However,
as found in the second chapter above, there is evidence that Divorce Law had no impact
on divorce or marriage rates. Thus, changes in domestic violence propensities could not

be attributed to changes in divorce rates.

"Farmer and Tiefenthaler (1996) find that the use of shelters and other services can be used as signal
of the victim’s unwillingness to tolerate domestic violence.

45



If murder was being used to escape a violent relationship, and the legal reforms
provide cheaper alternatives, abused spouses might substitute away from committing
homicides. As such, one would expect to see a decrease in homicides or other forms of
domestic violence because the threat to exit, if abused, becomes credible. Similarly,
to the extent that abused partners resort to suicide to flee abusive relationships, the
option to divorce or to incarcerate the abused partner may deter this course of action.
On the other hand, if husbands feel that Divorce Law threatens their "right” to abuse
their spouse, a substitution of private for public enforcement of their marriage contract
(through more violence at home) could result in an increase in domestic violence.

Stevenson and Wolfers (2006) apply the exit-threat model to examine the
impact of unilateral divorce laws in the U.S., which transfer bargaining power to the
abused, on domestic violence, suicides and homicides. They find that unilateral divorce
laws led to a decline in: women murdered by their partners, female suicide and domes-
tic violence for both men and women. In the Mexican context, two empirical studies
indicate that changes in a wife’s income—-brought by Mexico’s flagship conditional cash
transfer program Oportunidades—contributed to a decline in husband’s aggressive behav-
ior towards his wife (Angelucci 2008 and Bobonis et al 2009). Based on an observation
that not many women use shelters or seek legal assistance, Rivera-Rivera et al (2003)
claim that the legal reforms may have no significant impact on reducing domestic vi-
olence. However, as discussed above, in the exit-threat bargaining model, the threat

does not have to be exercised to observe changes in intra-household bargained outcomes.
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3.3 Empirical Strategy and Data

3.3.1 Identification

In order to identify the causal effect of the laws on measures of domestic vi-
olence the assumption is that the legal reforms are exogenous. Causal effects remain
unidentified if the adoption of the legal reforms is correlated with time-varying unob-
servables that impact measures of domestic violence. An examination of the homicide
rates in 1996 (the year in which the first legal reform occurred) and the intensity of
the legal reform adoption suggests there is no systematic relationship between legal re-
form adoption and homicide rates (Figure 3.2). Some of the northern states with low
homicide rates had higher intensity of law adoption than states with medium to high
homicide rates.

Although not a test for exogeneity, one way to explore the timing of law adop-
tion is by regressing the lagged outcome on the contemporaneous law dummy indicator.
If high levels of domestic violence lead to the adoption of the legal reforms, the coeffi-
cient should be positive and statistically significant. Table 3.2 suggests that Assist Law
did not come first for states with historically high rates of various measures of domestic
violence. However, the timing evidence is somewhat inconclusive for Divorce Law and
Penal Code adoption. That is, by chance, some coefficients are expected to be sta-
tistically significant, but I am finding slightly more statistically significant effects than
would be expected under the null of no effect. Yet, there is no systematic relationship

between the signs of the effects and the outcomes that would pose a major threat to
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the identification of Penal Code and Divorce Law. The results suggest lower homicide
rates occurred two years before Divorce Law adoption, but there is no effect for one
year before law reform. Furthermore, the results point to a positive and statistically
significant relationship between bodily injuries and male suicide rates two years before
Penal Code adoption.

I will still present results for Assist Law, Divorce Law and Penal Code; however,
the reader is left to judge whether decreasing homicide levels pre-dated Divorce Law
or whether high bodily injury rates preceded Penal Code adoption and the extent to
which these undermine the results. If evidence clearly indicated that states with higher
incidence of domestic violence are adopting Penal Code reforms, the estimates on Penal
Code would be upward biased. By contrast, one would be cautious about attributing
any negative effects found on Divorce Law rather than to pre-existing trends.

Aside from establishing exogeneity, there needs to be enough variation to pre-
cisely identify the effects. Figure 3.3 shows there is variation, geographically and po-
litically, in the adoption of the reforms and that there are no discernible patterns with
respect to law adoption. For example, the northern border states do not show any
systematic tendencies to adopt a particular law. There are northern border states that
are early adopters of Assist Law but late adopters of Divorce Law or Penal Code, and
vice versa. There is also variation with respect to the adoption of Assist Law, Divorce
Law and Penal Code within the southern states. Some of these states are both early and
late adopters and there is no indication that adoption of any of these reforms follows

any particular pattern.
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3.3.2 Model Specification

Using a difference-in-difference approach, this research design exploits the fact
that not all states adopted the legal reforms and those that adopted the legal reforms

did so at different points in time. The benchmark specification is equation (3.1):

DV = Blawg + X;tﬁ + vs + Ot + €st (3.1)

where DV is a measure of the domestic violence outcome of interest (homicide rate,
suicide rate or bodily injury crime rate) in state s at time t. lawg is a categorical
variable equal to one if state s had the reform for at least six months in year ¢. lawg
can denote: allowing domestic violence as grounds for divorce (Divorce Law ), defining
IFV as a crime (Penal Code) or adopting an administrative law to assist victims of
domestic violence (Assist Law). [ is the average change in the outcome attributable to
law adoption. -, represents state fixed effects that control for unobserved influences on
measures of domestic violence that vary across states, while d; denotes year fixed effects
that control for evolving unobserved national trends that affect measures of domestic
violence.

X!, is a vector of time-varying aggregate state level demographic controls for
the sex ratio, population age structure, GDP per capita and percent of population
enrolled in an undergraduate degree. Age structure represents the population ages
15-19, 20-29, 30-39, 40-49, 50-59, 60-64 and 65 and older for men and women and

they capture changes in the age population that may impact the adoption of the law
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and the incidence of domestic violence. That is, if domestic violence behavior is more
prevalent among a certain age group and a higher proportion of this age group in a state’s
population induces legal reform, then omitting it would lead to biased estimates. The
sex-ratio serves as a proxy for changes in female empowerment which may affect both
law adoption and changing attitudes towards domestic violence. If wealthier states or
states with a higher proportion of educated people are more likely to adopt these reforms
and these factors are associated with lower (higher) domestic violence propensity, then
my estimates would be biased downward (upward). Finally, because the legal reforms
are more likely to affect groups that are in a relationship and there could be differential
attitudes or behavior surrounding the outcomes of interests, all the specifications are
estimated separately for men and women, and where possible, by marital status. To
address concerns of serial correlation (Bertrand et al 2004) standard errors are clustered
at the state level.

One of the limitations with equation (3.1) is that the single dummy indicator
captures the full adjustment process of the policy shock and does not map out the
dynamic response of the adoption of the outcome to the legal reform. It is plausible
that it takes time for information about the laws to be disseminated or for spouses
to understand their new bargaining power; thus, a preferred specification—similar to

Stevenson and Wolfers (2006)—is presented as equation (3.2). In this equation, ¢y, for

50



k=1,2,...,7, is the estimated coefficient of a dummy law indicator that captures the
effect of the law before and after law adoption. For instance, the first and second
7
DVy =Y ¢rlaws + Xm + s + ve + car (3.2)
k=1

dummy indicates, respectively, 2 and 1 year(s) before the law is adopted, the third
denotes the year that a given law was changed, and the rest of the dummies is equal to
8

one if the law has been in effect 1-2 years, 3-4 years, 5-6 years and more than 7 years.

ns and 14 represent the state and year fixed effects, respectively.

3.3.3 Data

Information on the legislative changes was gathered by reviewing historical
statutes of civil codes, penal codes and administrative laws for each of the 32 states
available on the Mexican National Supreme Court of Justice’s web site. The year of the
legal reform was determined using the date in which the legal reform was published in
the Official Newspaper (Diario Oficial). To allow for the possibility that it takes time
for information to disseminate or for implementation to occur, I code the adoption of
the legal reform to have occurred in the current year if it has been published for at least
six months. The states of Colima and San Luis Potosi are excluded from the analyses
because the publication dates for the adoption of Penal Code could not be verified.

Administrative data on homicides come from Mexico’s Vital Statistics provided

by the National Institute of Statistics and Geography (INEGI), which are compiled from

81 chose one-year intervals because I do not observe outcomes for four years prior to the law for some
of the states.
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the death certificate of all deceased persons in the country for 1994-2006. The individual
level data used in this study contain a rich set of information that includes actual acts
of domestic violence for a given period. The descriptive statistics of this subsample
confirm relationships between domestic violence and demographic variables reported in
other studies (WHO 2005). Moreover, the data also enable me to explore suicides by
marital status, which capture groups that are more likely affected by the legal reforms,
but which was not possible in the U.S. study by Stevenson and Wolfers (2006).

In the case of violent deaths, such as homicides, by law, a coroner or forensic
authority must certify the cause of death before burial proceedings can take place;
thus, it is unlikely that under-reporting is a major concern in this database. The
extent to which homicides are reported as suicides introduces measurement error in the
dependent variable, which does not affect the unbiasedness of the results. Assuming that
some violent relationships end in homicides, intimate partner homicides would seem the
appropriate measure to analyze. Yet, the death certificates do not contain information
on the perpetrator or on the relationship of the murderer to the victim.? An advantage
of the data, however, is that IFV murders can be identified for 2000-2006, and these
data reveal demographic characteristics about victims of IFV that are consistent with
other studies.

Table 3.3 shows that IFV murder victims are more likely to be married or
cohabiting, that they are more likely to work in non-professional occupations and have

low levels of educational attainment. The data also show that 43 and 71 percent of

9Even if these data existed, problems would arise if classification of spousal relationships changed
due to legal regime adoption. Stevenson and Wolfers (2006, p. 283).

52



male and female IFV homicides, respectively, occurred in the victim’s home. Thus, for
the period of analysis, I will use homicides committed in the victim’s home to proxy
for IFV homicides. It is worth noting the data also reveal that men are the victim
in 55 percent of all IFV homicides. At first, this may seem at odds with the usual
assumption that men are the perpetrators of domestic violence, however it brings forth
the possibility that if men are the usual culprits of domestic violence, their acts do not
result in a fatal outcome while women’s acts do. This story is consistent with a study
that found that in many cases Mexican women kill a relative as a result of persistent
and long-lasting domestic violence (Azaola 1996, p. 117). When analyzing the homicide
rate of all persons, not just those who are married or cohabiting, the estimates capture
the effect of the legal reforms on murders that may not be related to domestic violence.
However, due to sample size restrictions on the number of female murders I am not able
to run the analysis by marital status for homicides committed against women.!'?

For suicide rates I have two sources of data: death certificates for 1994-2006
from Vital Statistics and deputy officer’s reports on suicides and attempted suicides for
1996-2006 (Attempted Suicides). The advantage of the latter is that I can identify
the cause (e.g. love, family arguments, financial, remorse) of the suicide for about fifty
percent of the acts in the sample. In Table 3.4 I present descriptive statistics drawn
from each database. The last two columns show that most of the events where the cause
is reported was due to "love” or ”family arguments,” followed by illness. These data

provide some evidence that suicides are plausibly associated with domestic violence.

0The counts by marital status for women show 117 and 34 state-year cells where there were no
murders for single and married/cohabiting, respectively. This is unlikely due to non-reporting as the
state shows murder counts for the entire year, but not for the given marital status.
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There are a couple of disadvantages in using the Attempted Suicides database: INEGI
did not begin collecting it until 1995 and there are cases in which three states do not
report any suicides for 2006, while there are suicides reported in Vital Statistics for these
states. Table 3.4 shows that the demographic characteristics are similar for the two
databases, and to increase the sample size, the main specifications using suicides will
draw from the death certificate data.

Crime data come from INEGI’s Judicial Statistics in Penal Matter (Arrest
data) available for 1997-2006, which are gathered from incidents reported to and inves-
tigated by law enforcement agencies (Ministerio Publico or public prosecutor). Arrest
data include information for up to the first six!! of all offenses associated with an inves-
tigation such as: the alleged criminal’s state of residence, age, marital status, schooling,
occupation, the psychic state of the individual at the time of the act (sober, under the
influence of alcohol or drugs), the intent and degree of completion of each offense. Ta-
ble 3.5 shows that a large portion of the perpetrators of IFV (crime code 171200) are
married or cohabiting, but that IFV crimes are also committed by singles. Low levels
of educational attainment are also associated with IFV crimes. Alcohol consumption
also appears to be related with male-committed IFV crimes. Interestingly, compared
to men, there is a higher percent of women who commit IFV crimes when sober and
that are sent to prison. The first two columns in Table 3.5 show characteristics of

female- and male-committed crimes related to ”injuries”, (crime code 170300'2), and

115 2003, INEGI began collecting information for up to 99 counts. This change did not alter the
composition of the counts. Before and after 2003, 99 percent of the arrests were associated with 3 counts.

2Injury crime is defined as an act ”committed by any person who by any means infringes a harm
against the health of another.”
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"threats” (crime code 210500'3) Note that the demographic characteristics of the al-
leged suspects are also similar to those who committed IFV crimes. Because prior to
Penal Code adoption, IFV crimes were likely to be reported as injuries and threats, I
combine injuries, threats and intra-family violence crimes to construct a measure that
I call ”bodily injuries” to capture acts of domestic violence. Undoubtedly, issues of
under-reporting are a concern because not all crimes are reported and not all reported
crimes result in arrests.!*1® If the most abused victims or those that might be most
likely to benefit from improved outside opportunities, are less prone to report then my
estimates should be interpreted as a lower bound.

Finally, to construct a balanced panel of state level homicide, suicide and bod-
ily injury crime rates, age structure and sex ratio measures, I use state level time-varying
population counts available by gender and age group from the Mexican Population Coun-
cil (CONAPO). GDP per capita is from INEGI’s National Accounts, and educational

measures are from the Ministry of Education.

13Threat is committed by anybody who “announces the intention to cause harm against another
person, against their reputation, goods or rights, and is linked by any bonds or ties.”

14The Mexican criminal procedure starts with a preliminary investigation by the Public Ministry, who
acts as the highest authority. In order to formally begin a criminal procedure, the Public Ministry must
compile evidence of probable responsibility and present the evidence and accused to a judge. If the judge
finds probable cause, the procedure begins. If the Public Ministry does not compile enough evidence, it
cannot prosecute the accused and the case is archived.

15Tn 2004, there were 77,961 new preliminary investigations (for all crimes), out of which 42 percent

was sent to a judge. Of the 42 percent, 58 percent resulted in an arrest. www.pgr.gob.mx, accessed
October 4, 2009.
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3.4 Bodily Injuries

In this section I use bodily injury crimes to shed some light on injurious be-
havior closely related to domestic violence that did not result in a fatal outcome. The
dependent variable is determined by combining the number of alleged injury, threats
and IFV-related crimes committed per 100,000 persons for 1997-2006. As a first pass,
I estimate the average impact of the legal reforms on bodily injury rates, and present
the results in the first row of Table 3.6 (male-committed crimes) and Table 3.7 (female-
committed crimes). Although the coefficients are imprecisely estimated, the findings
suggest that reforming states experienced lower bodily injury crimes committed by the
married and cohabiting group.

Given data constraints I cannot observe pre-law adoption injuries for states
that adopted the reforms on or before 1997; thus, equation (3.2), which estimates the
evolution of the reforms, is estimated without pre-law adoption indicators. The estimates
are presented from the second to the sixth row of Table 3.6 and Table 3.7 for male- and
female-committed crimes, respectively. The effects of Divorce Law and Penal Code
are not statistically significant and do not show a clear pattern on the direction of
any possible effects. Notwithstanding, the results for Assist Law tell a different story.
There are negative and statistically significant effects on bodily injury crime rates. In
particular, the effects grow with time and affect the married and cohabiting group more

than the single group. Although the effects are larger for men, the results suggest that
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female-committed bodily injury crimes were lower in states that adopted Assist Law.
Averaging the effects, Assist Law can explain 20 and 19 percent of the decline in male-
and female-committed crimes, respectively, related to bodily injury crimes.
Surprisingly, Assist Law also reduced the crimes committed by single females.
This result points to another public health concern in Mexico: violence among ado-
lescent dating couples. A nationally representative survey revealed that 15 percent
of individuals of ages 15-24 experienced at least one act of physical abuse in the cur-
rent dating relationship, and reported that in 61 percent of these cases, the victims

are woinen. 16

If this group experiences acts of violence that induce them to commit
other acts of violence, Assist Law seems to have provided alternatives to such behavior.
Having found no effects on Divorce Law and Penal Code, hereon I will focus on Assist
Law.

To further probe into the results I examine the evolution of Assist Law on
bodily injury crimes by age groups and graph the estimates in Figure 3.4. 1 estimate
the evolution with 2-year and 1-year pre-law adoption indicators, so effects are identified
off the post-1999 reforming states. The coefficients are close to zero; thus providing
some evidence of a causal interpretation. There is also indication of a decline in bodily
injury crimes committed by both men and women 4 years after law adoption, results

that are consistent with Figure 3.1 where an observed decrease in IF'V crimes as percent

of all crimes began to occur 4.5 years after law adoption. Most of the effects are driven

5 Encuesta Nacional de Violencia en las Relaciones de Noviazgo (ENVINOV), 2007.
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by the 20-44 year-olds, and no effects are found for the 55 and older age group. Again,
the results suggest that there was a change in behavior in the groups more likely to be

involved in a relationship and therefore to domestic violence.

3.5 Homicides

So far the evidence indicates that states that adopted Assist Law saw a decline
in bodily injury crimes. Now, I explore whether there were other observed behavioral
changes on potential acts of domestic violence that might have ended in a fatal outcome.
The dependent variable is the homicide rate (number of homicides committed in the
victim’s home per 100,000 population) determined separately by gender for all persons
and then by marital status for men. The estimates are presented in Table 3.8, and
for expositional purposes I include the specifications with and without controls. While
the findings indicate no discernible effect on female homicide rates, the negative sign on
Assist Law is consistent with an argument that women’s wellbeing might have improved
due to better outside opportunities. For male homicides (row 1), the model without
controls suggests that states which adopted Assist Law experienced lower male homicide
rates, again, showing a larger effect on the married and cohabiting group. Once the
controls are added, the standard errors are smaller and the coefficients remain negative
but become statistically insignificant.

The coefficients of the controls (not shown) point to behavioral differences by
marital status. For instance, among singles, higher proportions of 15-19 year -olds are

associated with more male homicides while among women, the proportion of 30-39 year
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-olds is positively associated with female homicides. A higher proportion of the popu-
lation obtaining an undergraduate degree is negatively associated with female murders.
Individually, except for the proportion of the 20-29 year-olds in the specification of homi-
cides of single males, and the 30-39 year-olds in the female murders, the controls are not
statistically significant. However, I will keep the controls because an F-test shows these
controls are jointly statistically significant, and irrespective of whether these controls
are correlated with law adoption, they explain criminal or violent behavior.

The estimates of equation (3.2) are also shown in Table 3.8 in rows (2) to (8)
for Assist Law.!” Consistent with estimates of equation (3.1), there are no discernible
effects on female homicide rate, but there are negative and statistically significant effects
for Assist Law on the homicide rate of the married and cohabiting group. Focusing
on the married and cohabiting group a couple of things are worth noting. First, the
estimates on the dummies indicating 2 years and 1 year prior to Assist Law are close
to zero and statistically insignificant (individually or jointly). This points to a causal
interpretation of the results. Second, the results are not sensitive to the inclusion
of controls.!® Moreover, note that the largest effects are observed 5 years after law
adoption, and that the estimates continue on a downward path.

Thus far, the findings suggest that if Mexican women were committing murders

to escape domestic violence, access to counseling, shelters or legal assistance induced

'"This analysis was done also for Divorce Law and Penal Code and the results show no discernable
effect. Results are available upon request.

18The results are also robust when I exclude one state at a time. For the preferred dynamic specifica-

tion of the married and cohabiting group, on average, the coefficient for 5-6 years and > 7 years is -0.68
and -0.72, respectively.
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behavioral changes in the household, just as the model predicted. Averaging the esti-
mates over the period following adoption, Assist Law explains 6 percent of the decline in
the average married and cohabiting male homicide rate. The magnitude of the effect is
about half of that found by Stevenson and Wolfers (2006). Specifically, Stevenson and
Wolfers found that improved outside opportunities available through unilateral divorce
led to a decline in male murders but found no discernible effects on intimate murders
committed against women. Can these differences be reconciled? U.S. data show there
is a higher incidence of females being murdered by their spouse. Since there are no
Mexican data on intimate homicides I cannot directly determine whether the husband
or the wife is more likely to murder his or her spouse. Notwithstanding, arrest data
show that Mexican women are equally likely as men to successfully murder a family
member. Moreover, a study reported that 8 percent of males incarcerated for homi-
cide had killed a family member while the rest of the convictions involved males killing
strangers in street confrontations or assaults. By contrast, the same survey showed
that 76 percent of incarcerated women had been convicted for killing a relative (Azaola

1996, p.64).

3.6 Suicides

If women commit suicide as a means to escape an abusive relationship, suicidal
behavior can capture the result of a domestic violence act. The dependent variable

is the suicide rate (number of suicides per 100,000 persons) of all persons and then it
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is disaggregated by marital status.!® If marriage decisions respond to Divorce Law or
Penal Code one would be concerned about endogeneity when using the suicide rates
by marital status. However, previous work (Beleche and Lew 2009) found that Divorce
Law had no impact on divorce rates. I also regressed the Penal Code law indicator
on divorce rate and a set of state-varying controls such as education, GDP per capita,
migration and fertility rates and found no evidence that Penal Code had any effects on
marital dissolution.

The results from estimating equation (3.1) are shown in row (1) of Table 3.9
and Table 3.10 for males and females, respectively. Without controls, the coefficients on
Assist Law are negative but not statistically significant, and when controls are added,
the coefficient on Assist Law switches sign for the married and cohabiting male group.
Given the wide confidence intervals, the estimates of the second column could go in
either direction. One possible explanation for finding positive effects would argue that
marital dissolution can lead to more unhappy spouses and hence to higher suicidal
behavior. However, this scenario seems unlikely since I have not found evidence that
marital dissolution is being directly affected by Divorce Law and Penal Code.

Examining the evolution of Assist Law adoption on suicide rates I find statis-
tically significant effects which indicate that suicide rates of the married and cohabiting

group began declining 3 years after the adoption of Assist Law (see rows (6)-(7)). Table

19Using linear interporlation, I estimated the suicide rates for the state of Tlaxcala that showed no
suicides for the entire year in 2000. The results do not change when this state is excluded entirely from
the analysis.
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3.9 and Table 3.10 also show that inclusion of controls does not change the coefficients
significantly, and that the drop in the suicide rate did not pre-date the adoption of Assist
Law. Moreover, inclusion of the controls also reduces the standard errors.

As an additional check, I explore the overall suicide rates by age groups. The
overall suicide rate captures the effect of the reform on suicides for those who remain in
a relationship and for those who exit. If the legal reforms are directly affecting suicide
propensities one might expect them to impact prime-age individuals more than teens or
the elderly. Figure 3.5 presents the estimates of equation (3.2) with dummies to indicate
periods before Assist Law for both men and women. Due to small sample sizes I include
the elderly in the 55 and older category and create a separate category for those whose
age cannot be determined. The top panel of Figure 3.5 illustrates that Assist Law
had no impact on males ages 14 and younger, which may reflect both a relatively small
number of suicides in this age group and little relationship between the legal reforms
and suicide rate. As expected, the results indicate the male age groups 25-34 and 45-54
contributed the most to the decline. The 55 and older male age group seemed to have
also contributed to the decline, although the standard errors are less precisely estimated.
For women, the 35-44 age group contributed the most to the decline in female suicide,
while the teens and the elderly did not.

Overall, evidence suggests that a shift in bargaining power through Assist Law
created alternatives to exit the abusive relationship. Averaging the effects over the
years following Assist Law reform points to a long-run decline of 11 and 19 percent in

male and female suicide rates, respectively. Interestingly, Stevenson and Wolfers’ (2006)
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study found that improvements in bargaining power via unilateral divorce laws led to
a decrease in female suicide rates of about 8-10 percent, but concluded there were no
effects on male suicide rates. Yet, suicide prevalence and the circumstances surrounding
the decision to commit suicide differ between Mexico and the U.S. First, religiosity
may explain why suicide rates are, in general, lower in developing countries. Second,
in Mexico, the main reason for suicide is love or family disputes, while in the U.S. the
Center for Disease Control reports that at least half of the cases where the cause was
known were related to mental illness.?’ Thus, improving outside opportunities for the
group more vulnerable to suicide seems to be altering such behavior for both men and

women.

3.7 Robustness Checks and Discussion

3.7.1 Pre-existing Trends

One concern is attributing changes on the outcomes of interest to Assist Law
adoption rather than to pre-existing trends. To determine whether I have identified the
effects of the legal reform separately from other confounding effects, I conduct a battery
of placebo tests in which I use the same empirical strategy on a set of outcomes that
are products of violent outcomes but should not be affected by the domestic violence

legal reforms. As a first check, I conduct the same exercise using homicides committed

Onttp://www. cdc. gov/mmwr/preview/mmwrhtml/mm5526al . htm, accessed on September 24, 2009.
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in public places,?! and present the results in Table 3.11. I present the static (row (1))
estimates for all legal reforms and the evolution (rows (2) to (8)) of Assist Law. Table
3.11 shows there is no relationship between homicides committed in public areas and
legal reform adoption, and hence no indication that pre-existing trends are driving the
results of Tables 3.6 to 3.10.  The evolution of Assist Law provides further evidence
of no relationship over time. Estimates of the evolution of Divorce Law and Penal
Code adoption suggest that the Penal Code and Divorce Law are not associated with
homicides of singles and married and cohabiting groups that were committed in public
places.??2  As an additional robustness check, I use thefts, which are the most common
crime in Mexico, and represent more than 30 percent of total crimes reported during
the period of analysis. Table 3.12 reports the estimates of equation (3.1) where annual
thefts per 100,000 population is the dependent variable. As Table 3.12 shows, there is
no indication that legal reform adoption is associated with thefts. The findings (not
shown but available upon request) from the dynamic specification do not unduly change

the results.

3.7.2 Coding of Legal Reforms and Inclusion of Large States

A couple of issues arise with respect to coding the year of legal reform adoption.
First, recognizing that a reform is adopted sometime during the year raises the question
of whether the given state should be considered a control or a treatment state. I address

this by conducting the same analyses done in Tables 3.6 to 3.9 but excluding the year in

2IThese include homicides committed at work, public building or recreational area.

22Results available upon request.
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which the reform occurred. The modification (not shown) does not change the results
discussed in Sections 3.6 to 3.9. For example, when either suicides or homicides is the
outcome, the coefficients change slightly (from -0.67 to -0.511 for '5-6 years later’ when
homicide is the outcome), but the negative and statistically significant effects remain for
the same years following law adoption. Moreover, the coefficients are not statistically
significant and are close to zero in periods preceding law adoption. When bodily injuries
is the outcome, excluding the year of reform results in estimates that are smaller for the
married and cohabiting male group on Assist Law but the other results do not change
significantly. Second, I ran all the specifications under two other cases, and find that
the results are not sensitive to the coding. In the first case, the year of reform dummy
is one if the reform has been in place for any period of time during the current year.
In the second case, the year of reform dummy is one if the law has been in effect for 12
months in the current year.

In further robustness checks, and to address the concern that certain states are
driving the results, I omitted individual states one at a time for each of the outcomes

and the results remain.

3.7.3 Discussion

In light of the results, why are effects found for Assist Law but not for Divorce
Law or Penal Code? Some interpretations are plausible. The first is that Assist Law
provides an immediate (through a conciliatory contract) and less costly solution to do-

mestic distress. Since most victims of domestic violence are women who are uneducated
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and who do not work, victims might believe that incarcerating or divorcing the husband
will leave them without recourse.  Depending on the state, an IFV offender may be
incarcerated for a period that can range from 3 months to 6 years, and it is possible
that this punishment may be perceived as too harsh for victims who depend financially
on the aggressor. A study by Kessler and Levitt (1996) found that punishments broader
in scope and less punitive may prove more effective to fight crime.

Another explanation is that reputation of law enforcement may reduce incen-
tives for police reporting. Studies suggest that reporting is more likely if there is high
probability of punishment (Ehrlich 1996). Anecdotal evidence points to cases where the
Public Ministry did not conduct a preliminary investigation required to proceed with
judicial procedures even when the victim initiated legal action against the aggressor
(Perez Contreras 2000 and COVAC 1995). Since counselors provide conciliatory alter-
natives and do not report the aggressor to the authorities unless the victim authorizes
it, there is less of an association with the judicial system—and hence to low probability
of law enforcement or punishability—attached to the services provided by Assist Law.

Even though Divorce Law stipulates that child custody, alimony and child
support be given to victims of domestic violence, some evidence suggests that collection
of these transfer payments might prove difficult in developing countries (Goode 1993,
pp. 207-211). Furthermore, some states require evidence—a witness, medical report, and
specific accounts on recurring domestic violence events—before it can be used as grounds
for divorce. It is also likely that domestic violence is simply perceived as a spousal

obligation rather than a crime or a reason to divorce. Thus, Assist Law—through public
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awareness campaigns—may be an underlying mechanism through which social norms
and intra-family behavior is changing. However, it takes time for effects to percolate
through Mexican society. First, Assist Law requires coordination of multiple agencies
which might slow down the time it takes for states to fully implement the law. Second,
the time it takes to train law enforcement, social and health workers expands the time

before behavioral changes can be observed.

3.8 Conclusion

Examination of the evolution of the legal reforms surrounding domestic vio-
lence consistently showed that improving opportunities outside a potentially abusive
relationship, such as access to shelters and counseling, changed the trends in homicides,
suicides and bodily injuries of married and cohabiting individuals. Specifically, bodily
injury crimes are lower by about 20 percent in states that adopted the administrative
law to provide support and assistance to victims of domestic violence. I found that
homicide rates against men and suicides were also lower in states that adopted such
reform.

A comparison of the results in this study with those of a study done on the US
reveals that there are large effects to improving opportunities outside the relationship
in an environment where the prevalence of domestic violence is more severe and where
the outside opportunities without institutional reform might be lower than developed
countries. The findings suggest that public policy can alter domestic violence behavior

and thereby labor market outcomes.
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Figure 3.1: IFV Crimes Reported as a Percent of All Crimes, 1997-2006
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Figure 3.2: Male and Female Homicide Rates in 1996 and Adoption of Legal Reforms
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Figure 3.3: Heterogeneity in Timing of Legal Reforms, 1996-2006
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Figure 3.4: Effect of Assist Law and Contribution of Each Age
Group to Bodily Injury Crimes

Panel A. Assist Law and Contribution of Each Age Group to Male—Committed IFV Crime Rates
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Figure 3.5: Effect of Assist Law and Contribution of Each Age
Group to Suicide Rate

Panel A. Assist Law and Contribution of Each Age Group to Male Suicide Rates
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Table 3.1: Month and Year of Introduction of Legal Reforms by State

State Assist Law Divorce Law Penal Code
Aguascalientes 11/2001 02/2001
Baja California 07/2003 09/2004 06/1998
Baja California Sur 03/2005 01/2002 03/2005
Campeche 06,/2002 06/2007
Coahuila 01/1997 06/1999 05/1999
Colima* 02/1998 03/2000 11/2005
Chiapas 07/1998 11/2004 08/2001
Chihuahua 09/2001 02/2001
Distrito Federal 07/1996 12/1997 12/1997
Durango 12/1999 05/1998 04/2004
Guanajuato 02/2000 11/2001
Guerrero 04/1999 11/1999 04,/1999
Hidalgo 01/2002
Jalisco 12/2003 11/2007 09/2000
México 12/2002 01/2007 03/2000
Michoacén 02/2002 04/2001 04/2001
Morelia 01/1999 09/2006 06/2004
Nayarit 05/2004 05/2007 12/2004
Nuevo Leén 02/2006 01/2000 01/2000
Oaxaca 09/2001 02/1998 02/1998
Puebla 04/2001 11/2007 09/2003
Querétaro 12/1996
Quintana Roo 06/2000 07/2004 06/2006
San Luis Potos{* 07/1998 10/1998 09/2000
Sinaloa 11/2001 10/1998 03/2003
Sonora 12/1999 05/2001 05/2001
Tabasco 04/1999 05/2003 05/2003
Tamaulipas 06/1999 06/1999 06/1999
Tlaxcala 05/2001 01/2006
Veracruz 09/1998 09/1998 09/1998
Yucatan 03/2000
Zacatecas 02/2003 02/2003 08/2001

Note: * Publication date could not be verified for Penal Code.
Blanks indicate that no law had been passed as of January 1, 2007.
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Table 3.3: Descriptive Statistics of Homicides by Victim’s Gender

1994-2006
All Homicides
Male Female

Marital status (%)

Single 34.61 29.80

Married /Cohabiting 54.31 41.91

Div/Sep/Widow 3.63 11.50

Unknown 7.45 16.79
Occupation (%)

None 7.31 48.64

Agriculture 25.10 45.72

Prof/Tech/Admin 3.64 3.78

Manuf/Transport 21.40 2.38

Sales/Services 22.64 17.55

Unknown 19.91 26.09
Schooling (%)

None 11.61 14.61

Primary 24.29 20.94

Secondary 38.07 30.73

High School 7.91 8.69

Professional 5.04 6.02

Unknown 13.08 19.01
Median Age (years) 32 30
Place of Occurrence (%)

Home 12.44 36.59

Other 67.63 43.42

Unknown 19.93 20.00
Observations 135,533 17,484

2000-2006

IFV Homicides
Male Female
23.57 11.22
57.89 64.16
4.93 5.47
13.60 19.15
6.25 57.18
45.72 2.19
2.63 3.01
17.76 2.46
14.25 16.96
13.38 18.19
13.38 12.59
39.04 29.55
27.41 29.00
3.18 6.84
2.96 3.97
14.04 18.06
33 29
43.31 71.00
46.93 21.75
9.76 7.25
912 731

Note: States of Colima and San Luis Potosi are excluded.
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Table 3.4: Descriptive Statistics of Suicides and Suicide Attempts

1994-2006 1995-2006

— Suicides and
All Suicides Suicide Attempts

Male Female Male Female
Marital status (%)
Single 42.22 45.72 40.02 44.35
Married/Cohabiting 48.75 44.03 48.61 43.17
Div/Sep/Widow 5.96 7.52 5.65 5.66
Unknown 3.07 2.72 5.71 6.82
Occupation (%)
None 17.21 71.20 19.32 60.80
Agriculture 20.50 0.76 17.61 0.80
Prof/Tech/Admin 4.32 4.23 2.77 2.75
Manuf/Transport 24.98 2.20 22.14 2.37
Sales/Services 23.75 13.37 21.53 12.92
Unknown 9.23 8.23 16.62 20.00
Schooling (%)
None 8.22 7.67 14.10 11.20
Primary/Secondary 68.64 64.82 43.46 40.15
High School 9.61 13.63 6.80 8.69
Professional 6.16 8.31 4.99 5.87
Unknown 7.37 5.56 30.65 34.09
Median Age (years) 31 25 31 25
Place of Occurrence (%)
Home 66.02 74.68 76.58 88.56
Other 20.20 12.47 22.63 10.60
Unknown 13.79 12.84 0.79 0.83
Had Children? (%)
Yes 36.79 32.68
No 31.31 36.58
Unknown 31.90 30.74
Reason for Suicide (%)
Love/Family 16.93 31.38
Financial 3.87 2.45
Other 19.80 19.57
Unknown 58.91 46.61
Observations 37,459 7,351 28,898 7,668

Note: States of Colima and San Luis Potosi are excluded. In 2006, Tlaxcala
and Yucatan did not report any events in the Suicides and Attempted
Suicides data.

Source: All Suicides are from Vital Statistics, Suicides and Attempted
Suicides are from Suicides and Attempted Suicides Reports (INEGI).
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Table 3.5: Descriptive Statistics of Criminal Suspects, 1997-2006

Marital Status (%)
Single
Married /Cohabiting
Div/Sep/Widow
Unknown
Occupation (%)
None
Agriculture
Prof/Tech/Admin
Manuf/Transport
Sales/Services
Unknown
Schooling (%)
None
Primary
Secondary
High School
Professional
Unknown/Other
Median Age (years)
Number of Counts (%)
1
2
> 2
Physical State (%)
Sober
Drunk
Other
Unknown
Ruling (%)
Prison
Subject to Process
Freed, No Evidence
Extinction of Law
Observations

Alleged Crime

Injuries and Threats

Male Female
34.50 30.59
61.70 62.27

1.88 5.30

1.92 1.84

7.64 60.75
19.67 0.98

4.86 5.70
38.24 3.75
28.14 27.67

1.46 1.15

7.02 8.34
37.61 35.81
30.23 27.28
13.88 14.22

8.52 10.64

2.75 3.70

32 33
65.38 79.52
26.69 17.49

7.93 2.99
67.78 90.67
24.35 3.59

1.06 0.20

6.80 5.55
72.24 54.16
19.92 38.93

4.77 3.90

3.07 3.00

295,445 55,268

IFV
Male Female
14.91 25.57
79.83 65.59
3.24 7.22
2.01 1.62
6.11 56.60
12.65 1.11
5.92 3.24
44.36 6.12
29.01 31.39
1.96 1.55
7.09 11.57
39.62 43.63
28.66 24.32
12.32 10.54
9.04 6.48
3.27 3.46
36 32
54.10 56.82
38.07 37.80
7.83 5.38
62.35 88.73
28.71 4.20
2.13 1.03
6.82 6.04
83.79 88.87
2.27 1.77
8.60 8.03
5.34 1.33
13,439 1,357

Note: States of Colima and San Luis Potosi are excluded.
Source: Judicial Statistics on Penal Matter, (INEGI).
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Table 3.9: Effects of Assist Law on Male Suicide Rates

Married,
All Single Cohabiting
Mean Suicide Rate 7.04 2.85 2.61
Equation (1)
(1) Average Effect -0.417 -0.052 -0.158 -0.010 -0.013 0.113
(0.358) (0.227) (0.186) (0.129) (0.154) (0.120)
Equation (2)
@1 bef -0.353 -0.010 -0.113 -0.113 -0.056 0.059
year belore (0.365) (0.280) (0.170) (0.170) (0.162) (0.143)
3) 2 b 0.428 0.011 0.111 0.111 -0.259 -0.113
(3) 2 years before (0.420) (0.285) (0.254) (0.254) (0.211) (0.197)
) £ ch -0.248 -0.227 -0.084 -0.084 0.049 0.174
year ol change (0.447) (0.237) (0.274) (0.274) (0.207) (0.172)
(5) 12  Lat -0.925 -0.291 -0.294 -0.294 -0.247 -0.079
-2 years later (0.598) (0.438) (0.319) (0.319) (0.235) (0.201)
(6) 3.4 Lt 1.411% 0.784 -0.429 -0.429 -0.493 -0.446*
- years later (0.783)  (0.623) (0.424)  (0.424) (0.310)  (0.248)
(7) 5.6 years later -1.395 -0.876 -0.325 -0.325 -0.562 -0.668**
¥ (0.954) (0.706) (0.509) (0.509) (0.386) (0.283)
] -1.919 -1.168 -0.631 -0.631 -0.978%  _1.136%%*
(8) =7 years later 17538y () 325) (0.708)  (0.708) (0.520)  (0.382)
F-test p=0.003 p=0.002 p=0.000

Note: * p < 0.10; ** p < 0.05; *** p < 0.01. Sample 1994-2006 (n=390). Standard errors
clustered at state level. States of Colima and San Luis Potosi are excluded. The dependent
variable is the annual state level suicides per 100,000 males. All includes single, married,
cohabiting, divorced, widowed, separated, and unknown marital status. All specifications
include demographic controls, state, and year fixed effects. Demographic controls include
state GDP per capita, percent of population enrolled in an undergraduate degree, sex ratio,
and age structure. Age structure is the proportion of a state’s population 15-19, 20-29,
30-39, 40-49, 50-59, 60-64 and 65 and older. The F-test of joint significance is for the set of
demographic controls.
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Table 3.10: Effects of Assist Law on Female Suicide Rates

Married,
All Single Cohabiting
Mean Suicide Rate 1.26 0.52 0.40
Equation (1)
(1) Average Effect -0.161 -0.138 -0.036 -0.037 -0.052 -0.039
(0.103)  (0.096) (0.045)  (0.050) (0.064) (0.050)
Equation (2)
(2) 2 years bef -0.022 -0.004 0.059 0.059 -0.068 -0.082
years betore (0.099)  (0.099) (0.065)  (0.137) (0.067) (0.067)
31 be 0.105 0.129 0.155% 0.329 -0.068 -0.062
year belore (0.137)  (0.123) (0.085)  (0.212) (0.070) (0.064)
(4) year of change -0.114  -0.098 0.086 0.324* -0.115 -0.119%
¥ 8 (0.108)  (0.094) (0.068)  (0.200) (0.073) (0.064)
(5) 12 years later 05 -0.112 0.012 0.023 -0.095 -0.097
¥ (0.138)  (0.124) (0.058)  (0.241) (0.093) (0.087)
(6) 3.4 years later -0.248 -0.192 -0.001 -0.066 -0.203* -0.226*
Y (0.138)  (0.171) (0.079)  (0.341) (0.134) (0.111)
‘ -0.280 -0.214 0.105 0.081 -0.324%%  _0.361%*
(7) 5-6 years later ) 999)  (9.235) (0.083)  (0.395) (0.158) (0.160)
‘ -0.488 -0.412 -0.025 0.025 -0.324* -0.382%
(8) =7 yearslater — (g317)  (0.342) (0.135)  (0.451) (0.180)  (0.210)
F-Test p=0.001 p=0.003 p=0.000

Note: * p < 0.10; ** p < 0.05; *** p < 0.01. Sample 1994-2006 (n=390). Standard errors
clustered at state level. States of Colima and San Luis Potosi are excluded. The dependent
variable is the annual state level suicides per 100,000 females. All includes single, married,
cohabiting, divorced, widowed, separated, and unknown marital status. All specifications
include demographic controls, state, and year fixed effects. Demographic controls include
state GDP per capita, percent of population enrolled in an undergraduate degree, sex ratio,
and age structure. Age structure is the proportion of a state’s population 15-19, 20-29,
30-39, 40-49, 50-59, 60-64 and 65 and older. The F-test of joint significance is for the set of
demographic controls.
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Table 3.11: Effects of Assist Law on Homocides Committed in Public Areas

Equation (1)

Assist Law

Divorce Law

Penal Code

Equation (2)

2 years before

1 year before

year of change

1-2 years later

3-4 years later

5-6 years later

>T7 years later

Males Females
Married,

All Single Cohabiting All
-0.845 -0.269 -0.464 -0.037
(0.716) (0.220) (0.455) (0.072)
-1.097 -0.426 -0.695 -0.030
(0.936) (0.289) (0.551) (0.092)
-0.240 -0.179 -0.045 -0.013
(0.896) (0.276) (0.543) (0.096)

Evolution of Assist Law
-0.525 -0.023 -0.351 -0.067
(0.618) (0.211) (0.365) (0.057)
-0.626 -0.094 -0.334 -0.053
(0.749) (0.268) (0.439) (0.076)
-1.093 -0.294 -0.615 -0.060
(0.874) (0.293) (0.539) (0.080)
-1.289 -0.288 -0.729 -0.083
(1.093) (0.314) (0.706) (0.105)
-1.319 -0.186 -0.832 -0.090
(1.271) (0.361) (0.858) (0.134)
-0.961 -0.038 0.606 -0.124
(1.432) (0.399) (1.011) (0.148)
-0.778 0.060 -0.596 -0.008
(1.845) (0.519) (1.295) (0.180)

Note: * p < 0.10; ** p < 0.05; *** p < 0.01. Sample 1994-2006 (n=390). Standard errors
clustered at state level. States of Colima and San Luis Potosi are excluded. The dependent
variable is the annual state level homicides per 100,000 males (females). All includes single,

married, cohabiting, divorced, widowed, separated, and unknown marital status. All

specifications include demographic controls, state, and year fixed effects. Demographic

controls include state GDP per capita, percent of population enrolled in an undergraduate
degree, sex ratio, and age structure. Age structure is the proportion of a state’s population
15-19, 20-29, 30-39, 40-49, 50-59, 60-64 and 65 and older.
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Table 3.12: Effects of Laws on Annual Thefts per 100,000 People

Married,
All Single Cohabiting

Panel A. Thefts Committed by Males

Asist Lo 4.619 3.179 1.861
(6.586) (4.316) (2.508)

Divorce Law -8.620 -0.874 -0.498
(5.975) (3.204) (2.739)

0.191 0.869 -0.683
Penal Code (5.622) (3.663) (2.196)

Panel B. Thefts Committed by Females

. 0.395 0.250 0.158)
Assist Law (0.440) (0.219) (0.201)

Divorce Law 0.717 0.428 0.293
(0.630) (0.317) (0.313)

-0.180 -0.200 -0.003
Penal Code (0.429) (0.213) (0.221)

Note: * p < 0.10; ** p < 0.05; *** p < 0.01. Sample 1997-2006 (n=300).
Standard errors clustered at state level. States of Colima and San Luis Potosi are
excluded. The dependent variable is the annual state level thefts (crime code
200100) per 100,000 males (females). All includes single, married, cohabiting,
divorced, widowed, separated, and unknown marital status. All specifications
include demographic controls, state, and year fixed effects. Demographic controls
include state GDP per capita, percent of population enrolled in an undergraduate
degree, sex ratio, and age structure. Age structure is the proportion of a state’s
population 15-19, 20-29, 30-39, 40-49, 50-59, 60-64 and 65 and older.
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Chapter 4

Estimating the Effects of School
Year Length on Student

Performance in Mexico

4.1 Introduction

Developing countries are increasingly identifying the expansion of instructional
time as an important education policy. For example, Peru recently changed the start
of the school calendar from April 1st to March 1st for all public schools across the
country, and Argentina, Colombia and the Dominican Republic have lengthened their
school days. A natural question that arises from students, teachers and administrators

is whether more schooling will improve student achievement. Answering this question
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can have further policy and economic implications as there is evidence that despite high
levels of school attainment, poor growth performance in Latin America can be reconciled
by low levels of cognitive skills (Hanushek and Woessmann 2009).

While there are several factors studied in the literature that examines the
role of school quality on several economic and educational outcomes, the length of the
school year is widely cited as an important input to student achievement. Although
the work that examines the impact of instructional time on student performance is
expanding, the vast majority of these studies have focused on developed countries. Most
of this research finds that increasing instructional time has a positive impact on student
achievement. However, little is said about the role of instructional time on student
achievement when other inputs to the production process are low or lacking, as is the
case in some developing countries like Mexico.

Cross-country studies show the low quality of education in Mexico as measured
by student performance on international standardized exams. According to Santibanez
et al (2005), 1995 unreleased results from Trends in International Mathematics and
Science Study (TIMMS) tests showed that Mexican students in third and fourth grade
scored 20 percentage points lower in math and science than students in other developing

I The dismal performance of Mexican students in international exams has

countries.
raised concerns about school quality and accountability in Mexico. Several compen-

satory programs have been implemented to address low student achievement,

'Mexico agreed to participate in the application of the Trends in International Mathematics and Sci-
ence Study (TIMMS) 1995 which covered math and science. However, Mexico canceled the publication
of the results.
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however, there is little educational research and evaluation that can provide information
on school quality improvement efforts in Mexico (Santibafiez et al 2005), in particular
with respect to changing instructional time.

We take advantage of a unique setting in which policies and other factors out-
side the school’s control alter the number of instructional days, thereby introducing
within state variation that creates a quasi-experiment setting that allows us to estimate
the impact of more days of schooling on primary school student performance in Mexico.
The source of variation arises from changes in the start of the calendar year and/or the
implementation date of a standardized test. The standardized test has been adminis-
tered in Mexico since 2006 by the Secretary of Education for all students in grades 3 to
6. In the first year of implementation, all the states administered the exam in June. In
each of the following years, the administration of the test changed to early April or to
early May for some states but not others. Furthermore, during the period under inves-
tigation, academic year 2005/2006 to 2008,/2009, some states also changed the start of
the school calendar year for reasons related to weather and tourism. These exogenous
changes allow us to avoid possible confounding factors that could contaminate estimates
of instructional time—typically endogenously determined—on student performance.

This study proceeds as follows. In Section 4.2 we summarize the literature that
examines instructional time as an input to the education production function. Section
4.3 presents institutional background about education policy regarding school calendar
and standardized exams in Mexico. Next we present our identification strategy. The

methodology and data are discussed in Section 4.4, which are followed by the results.
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Similar to studies that examine developed countries, we find a positive and statistically
significant relationship between more days of instruction and student achievement. Our
results indicate that ten additional days of instruction can improve student achievement
from 1 to 2 percentage points in math and reading scores. The improvement is least
pronounced for students whose schools are located in highly impoverished localities.
Combined, our findings suggest that extending the school year can raise students’ learn-
ing, as measured by student scores on the standardized exam. However, we note that
extending the school year may not be beneficial for all groups, particularly those who
may lack the resources, which combined with more days of school, assist learning and

hence student achievement.

4.2 Literature Review

Researchers in the economics of education have shown that it is not only quan-
tity of education but also quality that matters (Betts 1995). Yet there is still an ongoing
debate on what measures to use to examine school quality. Traditional measures of
school quality include school inputs such as class size, teacher training, and per-pupil
expenditure. In the US, the evidence on whether school inputs have any impact on
student outcomes is still mixed. For instance, some studies have shown that per-pupil
expenditures have little effect on student outcomes (Coleman Report 1966), while oth-

ers find that small class size improves student performance (Krueger 1999). Despite
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the voluminous literature that examines the role that school resources play on student
performance (see Card and Krueger 1998 and Hanushek 2002 for a review), the research
that investigates instructional time as an input of the education production function
has been, until recently, not widely studied. Initial work concentrated on estimating the
impact of the length of the school year on labor market outcomes (Card and Krueger
1992, Grogger 1996). Focus since then has shifted to studying the impact of the vari-
ation in the length of the academic year on student outcomes. The findings of these
studies have been also mixed. For example, Lee and Barro (2001) find international
cross-country evidence that school year length has no impact test scores. However, it
is possible that their findings are driven by attenuation bias due to measurement error
since their study relies on instructional time data that even the authors acknowledge
"tend to be unreliable.” Moreover, the cross-sectional nature of their data draws into
question the causality of their estimates.

Other studies address endogeneity bias by exploiting quasi-experimental set-
tings. These studies examine the effects of reducing the length of the academic year
on both educational and labor market outcomes. Pischke (2003) uses the variation
introduced by a state-mandated change to shorten the school year which affected some
cohorts but not others. His results indicate that a shorter school year in Germany
increased grade repetition in primary schooling, but that there were no persistent, long-
term effects on secondary schooling or earnings. Krashinksy (2006) exploits a similar
exogenous policy change in Canada. He finds that cohorts exposed to four years of high

school had substantially lower GPAs in college than those who attended high school for
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five years. Using a panel of student level data, Eren and Millimet (2007) examine the
effect of length of school year on student performance and find differential effects on
the length of the school year and student outcomes across the performance distribution.
Although these quasi-experiment studies improve from the cross-sectional studies that
may be plagued by endogeneity issues, the policy change affected primarily a population
of non-primary students.

Recent work has exploited other sources of exogeneity where there is more
variation, and has began examining student outcomes in both primary and secondary
schooling. In particular, one such source of variation arises from unplanned school
closures that occur due to inclement weather. Marcotte (2007) and Marcotte and
Hemelt (2007) examine whether students in Maryland performed better in years in
which there are more school days to prepare for a statewide examination. They find
that the impact of unplanned school closures is smaller for 5th and 8th graders while
3rd graders perform nearly 3 percent lower in years with school closings than in years
with no school closings. In the same spirit, but using a different methodology and more
data, Hansen (2008) examines the variation arising from snow day closures in Colorado
and Maryland and finds results similar to Marcotte’s and Hemelt’s.

Another source of variation examined exogenous policy changes that alter the
number of instructional days that students have before a state-mandated assessment.?

Hansen (2008) finds that having more instructional days due to changes in the implemen-

?Eren and Millimet (2007) examine the effect of length of school year on student performance but
there is very little variation (the authors can only identify whether the school had more than 180 days
of schooling) in instructional time
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tation of state-mandated test improved student performance in Minnesota. Combined,
these studies find evidence for benefits in increasing the school calendar year (Marcotte
and Hansen 2010).

Since developing countries are increasingly identifying instructional time as an
important education policy, a natural question that arises is whether the results from the
existing literature on instructional time and student performance on developed countries
can be generalized to developing countries. For instance, while Peru has changed the
start of the school calendar year from March to April, Colombia, the Dominican Republic
and Argentina have lengthened their school days. The work of Llach et al (2009) and
Bellie (2009) shed some light on the effect of lenghtening the school day on secondary
school student outcomes in Argentina and Chile, respectively. However, there is still
no consensus on which inputs are more important in developing countries (Hanushek
2006), and with the current research it is not clear what one may expect to find with
respect to instructional time and student achievement in Mexico.3

This paper contributes to the literature on instructional time in several dimen-
sions. First, it is the first empirical work, to our knowledge, that estimates the effect
of more instructional days on primary school student performance in Mexico. Second,

unlike other studies, this paper broadens the population and subject areas studied. We

have a rich panel dataset that includes average performance outcomes in math and read-

3For instance, Bacolod and Tobias (2006) find evidence that in developing countries, school resources
have a much stronger effect on outcomes than traditional measures such as per-pupil expenditure. In
the Mexican context, it has been discovered that providing classroom software (Lopez Acevedo 2002),
and grants to improve school infrastructure (Skoufias and Shapiro 2006) have positive effects on student
outcomes.
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ing scores for all students in grades 3 to 6. Third, given our database we will be able to
explore the importance of this input, instructional time, to the production function of

students in relation to other inputs.

4.3 The School Calendar and Standardized Student Tests

in Mexico

4.3.1 ENLACE

Mexico’s Federal General Law of Education grants the Secretary of Education,
Secretaria de Educacién Publica (SEP), responsibility to establish a school calendar
made up of 200 days of instruction and to release it to the public weeks before the
start of each academic year. The law establishes that all public and affiliated private
pre-school, elementary, and secondary institutions must follow the school calendar or be
subject to sanctions. Though seldom exercised, this law also grants state authorities the
right to petition for school calendar changes. However, the SEP must still approve the
petition, and authorizations are only granted in extraordinary cases. Note that changes
are only made about the dates when instruction begins or ends, and that this does not
mean altering the curriculum or the total number of instructional days at the end of
the academic year. The law specifies that any unscheduled closings must be made up.
Although, the law does not indicate when these days must be made up, any lost days

are typically made up at the end of the calendar year. Furthermore, the SEP began
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implementing a national standardized test (Evaluacién Nacional del Logro Academico en
Centros Escolares or ENLACE) in mathematics and reading for all students in grades
3 to 6 and 9 since the 2005/2006 academic year.* With the implementation of this
exam, it also became the SEP’s responsibility to schedule the evaluation period into the
school calendar before it gets published. Thus, before classes begin, students, teachers
and parents are aware of the examination dates.

Covering more than 11 million students in all public, private, and indigenous
primary schools,” ENLACE is the first standardized exam implemented at the national
level in Mexico. For the first time, parents are given a report of their children’s perfor-
mance on math and reading relative to others, and the public has access to aggregated
measures of these results. ENLACE is comprised of 110 multiple choice questions and
the scores can range from 200 to 800 points. Since the contents of the tests are publicly
available, one may assess how well the tests reflect the curriculum.

Several measures are taken to assure the integrity of the ENLACE results, e.g.,
teachers do not proctor their own students,® and there are parent volunteers and other
community members who serve as external auditors during the implementation of the
exam. Although short-lived, ENLACE scores are becoming more and more important

for policy makers and parents alike. Parents associate schools that report high ENLACE

4Since 2008 new subjects (rotating among science, civics, history and geography) have been added
to ENLACE, and the population of students has expanded to include 7th and 8th grade.

5 Average cost of implementing this exam to the SEP is aproximately $2 USD per student. Note that
students do not pay to take the exam.

SAn agreement with the teachers’ union was made to guarantee that teachers do not proctor their
own students and that attendance is encouraged. Poy Solano, Laura, ”Busca la SEP dar credibilidad
y transparencia a la prueba ENLACE,” April 20, 2007, http://www. jornada.unam.mx, accessed May 1,
2010.
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results with better school quality, and policy makers are considering rewarding teachers
based on students’ performance on ENLACE.” Furthermore, a recent study for example,
uses the ENLACE results as a direct measure of education quality (de Janvry et al 2010).

In the next section we discuss our identification strategy, which exploits the
changes discussed above in order to evaluate whether a school exposed to more instruc-

tional days experienced better scores in ENLACE.

4.3.2 Variation in the Number of Instructional Days

In the academic years from 2005/2006 to 2008/2009, several Mexican states
experienced changes in either the implementation date of ENLACE or the start date of
the calendar year. Table 4.1 lists the start dates of the school calendar years as well as
the evaluation dates for all the states in Mexico. The variation in instructional days is
mostly driven by changes in the states of Aguascalientes, and Sinaloa, but there is some
variation which occurs in the other states, too.

In the first year of ENLACE we observe variation in the number of days for
the states of Aguascalientes and Sinaloa. Aguascalientes had historically been on va-
cation during April due to an international festival that has been an important source

of tourism,® and to end the calendar year at the same time that the rest of the country,

"Bacaz, Veronica, “Premiardn a Maestros de Prueba ENLACE,” Diario de Morelos, Seccién Local,
3/3/2010. http://www.diariodemorelos.com, accessed March 30, 2010.

8Historically, this festival, the Feria Nacional de San Marcos, had been held in mid-April and lasts
on average of 30 days. The festival started in 1828 in the month of November to expand commercial
opportunities after the harvest. However, it was later changed to April to concur with a religious holiday
of patron Saint Marcos on April 25.
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the start of the school year was moved up. On the other had, Sinaloa—a coastal state—
had been authorized to start classes a week after most of the country to avoid exposing
students to high temperatures.

In the second year of ENLACE, academic year 2006/2007, the SEP moved
up the implementation of the exam from June to April. This reduced the number
of potential days of instruction prior to examination by 28 days. However, the new
exam schedule conflicted with the time that Aguascalientes was authorized to be off for
the international festival. Thus, to accommodate the local economic and traditions,
Aguascalientes was authorized to administer ENLACE at a different date. This change
reduced the number of school days prior to examination by 15 days.

Finally, in the third year of ENLACE, the implementation of the exam was
moved up by a week, reducing again the number of potential instruction time before
examination. Furthermore, the state of Sinaloa changed its academic calendar so that
schools start classes the same day as most of the country. The change was to accommo-
date time off during religious holidays such as Christmas.

The top and bottom panel of Figure 4.1 present the association between in-
structional days and the unconditional means of student performance in Aguascalientes
(A), Sinaloa (S), and the remaining states (O), for math and reading, respectively.
Assuming a linear relationship, the overall association between average scores and in-
structional days appears to be negative. However, when we consider different range
of days or compare the means within separate groups, the association is not clear. For

instance, in the range of 140 to 160 days, the relationship seems to be positive and
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then negative for instructional time beyond 160 days. Moreover, within the state of
Sinaloa, the relationship appears to be positive but then negative. Noting that over
time the number of days of instruction were reduced, another possible interpretation
is that scores may be improving. In the next section we discuss how we address these

possibilities.

4.4 Data and Methodology

4.4.1 ENLACE Results, Grade and School Level Data

A key contribution of this empirical exercise is the use of an exogenous source
of variation to infer the causal effect of more instructional days on student achievement.
We combine the information on this change on the number of instructional days with
publicly available data from ENLACE for school grades 3 to 6 in mathematics and
reading. One advantage of our data is that ENLACE is administered in all public and
private schools in Mexico; thus, our results can be generalized to the population in
Mexico while minimizing sample selection problems.

Another advantage of our data is with respect to the observable outcomes.
One outcome is the percent of students in a given grade for which their performance was
”Unsatisfactory,” ”Basic,” ”Good,” and ”Excellent.” Unlike previous studies (Hansen
2008, Marcotte 2007, Marcotte and Hansen 2010, and Marcotte and Hemelt 2007) that
were limited to observing only the percent of students in the relevant grade who perform

at least satisfactorily on a subject test, we also observe the means for students within
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grades (note that a grade can be a group of classes, e.g. two groups or classes of third
graders) in a given school. The availability of these two outcomes will enable us to
examine the sensitivity of our estimates.

It is possible that the exam material did not arrive in time; thus, some schools

9 We begin our analysis with an

may not be observed in all three academic years.
unbalanced panel data composed of all general public primary schools with morning
shifts'® in academic years 2005/2006 to 2007/2008. Furthermore, we exclude the
states of Michoacan, Oaxaca and Tabasco for reasons discussed below.

First, teachers’ strikes occurred in the states of Michoacdn and Oaxaca in the
later part of the 2005/2006 academic year which led to school closures that we cannot
identify.  Although Michoacan stopped the strike in time for the implementation of
ENLACE, teachers in Oaxaca did not. Despite the strike, there were schools in Oaxaca
that did not close and which administered the test, but for the most part, coverage was

11 Tp addition to school closures from the teachers’

low in both Oaxaca and Michoacan.
strike in 2006, on August 22, 2007, the SEP and the state of Michoacdn agreed to cancel

the ENLACE 2007 results when analysis showed the results were not reliable.!?

9We will discuss attrition later in the section

10Multiple-shift schools are established to meet the excess demand; however, it is known that evening
shift schools can have a large proportion of disadvantaged (academically and socioeconomically) students.
(Parker et al, 2008). This makes evening shift schools interesting in their own right, and as such we
leave them for future research.

"For the period 2006-2009, coverage in Oaxaca and Michoacdn has been 10.5 and 35.5 percent,
respectively. Secretaria de Educacién Publica, ”ENLACE en Educacién Bésica. Aplicacién 2009” http:
//enlace.sep.gob.mx/ba/docs/presentacion\_aplicacion2009.pdf, accessed on May 3, 2010.

120n August 22, 2007, the SEP and the state of Michoacén agreed to cancel the results when analysis

showed the results were not reliable, http://www.cambiodemichoacan.com.mx/vernota.php?id=67506,
accessed April 4, 2010.
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Second, on April 2008, the state of Tabasco experienced severe floods for which
the SEP mandated that ENLACE be postponed until June 2008. Although this event
by nature would add more exogenous variation in the number of instructional days, it
is also possible that some schools suffered infrastructure damages that could also affect
student achievement and the number of instructional days. At the moment we cannot
identify which of the schools were damaged and when they reopened their doors; thus
we also exclude Tabasco from the analysis.'> Finally, we exclude the academic year
2008/2009 since the outbreak of the HIN1 influenza virus in April 2009 led to school
closures that we cannot currently identify.

We have time-varying grade level data for some information and school level
data for others. These grade and school characteristics come from annual school censuses
(Formato 911) which are completed by an authorized school representative and then
sent to the Ministry of Education (SEP). At the grade level we observe the number
of female and male students. At the school level, we have information on the number
of students who are indigenous, gifted, in special education or handicapped. Variables
that capture characteristics about teachers (and possibly school infrastructure) in a
given school include, the number of teachers teaching art, technology, foreign languages,
and physical education, number of administrative personnel, number of groups taught
by the principal, total number of teachers and the number of teachers participating in
Carrera Magisterial (CM)—a program that compensates teachers for participating in

professional development courses. In addition, we include time-varying state level data

13Notimex. ”Aplican Prueba ENLACE en el pais; en Tabasco hasta junio,” April 18, 2008. www.
tabascohoy.com.mx, accessed April 24, 2010.
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such as real GDP and percent of GDP in educational services expenditures, which come
from Mexico’s National Institute of Statistics and Geography (INEGI). We further limit
our sample to schools with non-missing information in all of these variables (see Table
4.2 for a description of these variables).

With the criteria discussed above our initial sample includes 633,596 grade-year
observations. Dropping the states of Michoacan, Tabasco and Oaxaca excludes 45,800

14

grade-school observations.”* When we exclude observations with values of zero or miss-

15 Our final unbalanced

ing on the outcome variables, we exclude 18,821 observations.
panel, after excluding observations with missing school characteristics, includes 543,568
grade-year observations.

We note that we also have marginalization indices provided by Mexico’s Na-
tional Council of Population (CONAPO 2005), which we will use to explore additional
specifications. The marginalization indices are available at the locality level and are
able to map it to 93 percent of the schools in our sample. The marginalization index is
a function of measures of education (percent of population that are illiterate or without
primary education), housing (percent of houses without water, sewage, electricity, non-
dirt floors, and access to goods (having a refrigerator) in a given locality. CONAPO’s

marginalization index are categorized as Very Low, Low, Moderate, High, and Very High,

where Very High denotes highly impoverished localities. Table 4.3 presents a summary

“Michoacén, Tabasco, and Oaxaca are southern states with higher proportions of indigenous popu-
lations and/or high poverty levels.

5 Examination of this excluded sample indicates we dropped schools that have small student body
populations and few teachers.
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of average student performance on ENLACE. The descriptive statistics show that most
of the students perform at an elementary or basic level in both reading and math. The
percent of students who do not perform satisfactorily is almost 25 percent for all grades
and subjects, and it is almost 30 percent in reading for 4th grade students. Overall,
these statistics draw a similar picture of low student achievement by Mexican students
on international standardized tests.

Since student achievement can be affected by student and school character-
istics, we present descriptive statistics of the schools and students in our sample in
Table 4.4. We provide these summaries for the states of Aguascalientes and Sinaloa
separately to assess whether there are observable differences in the states driving most
of the variation in school days. We observe that the average number of students in
a grade is composed of 31 students, with slightly more males than females. Most of
the schools do not have teachers in physical education, arts or foreign languages, but,
on average, at least half of the teachers in a given school seem to be participating in
CM. Examining the states separately we find that, on average, Aguascalientes has the
largest grade groups and most number of teachers teaching foreign language and partic-
ipating in Carrera Magisterial. Moreover, both Aguascalientes and Sinaloa have more
students who are handicapped or are in special education. On average, a state spends
4.5 percent of its GDP on educational services is 4.5 percent; examining Aguascalientes
and Sinaloa, this figure represents 1 and 2 percent, respectively. We also note that the
proportion of schools located in impoverished areas is higher in Sinaloa than Aguas-

calientes. Examination of the sample of observations dropped (column 1 of Table 4.5)
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indicates that schools without exam scores are comprised on small-sized groups (average
of 9 students per group) or schools (average of 2 teachers in the school). These statistics
may be suggestive of schools located in remote areas. We find a similar pattern for
the sample of schools that appear in one period (T=1). Moreover, for the schools that
appear in one time period we observe, that on average, they have the lowest proportion
of students performance at least at the basic level. The schools appearing in two time

periods (T=2) are also very similar to those that appear in one period.

4.4.2 Methodology

The “natural experiment” described in Section 4.3.2 creates an important dif-
ference in the number of instructional days at the state level, thereby allowing us to
estimate a causal effect of the number of instructional days on student achievement.

In our study, the changes in the school calendar led to an average of 16 fewer
days of instruction prior to examination over the period, which is 6 fewer days compared
to days lost in studies done in the U.S. If a significant difference between developed and
developing countries is that developed countries start with high levels of the inputs that
determine the production of student achievement, it is plausible that the marginal effect
of additional increases in the input can be larger for those (i.e developing countries)
with low input levels. However, it is also possible that being exposed to more days of
low quality inputs (e.g. low quality of instruction, or poor infrastructure) can translate
into (unintended) negative effects. For instance, with more days to prepare for an exam,

students may initially be better able to absorb and learn the material. However, the
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students’ learning experience may be negatively affected if they must attend school for
more hot/cold days if the school does not have windows, AC, etc. Thus, a priori, the
magnitude and direction of more days of school on Mexican student outcomes is largely
an empirical question.

We estimate Model (4.1) separately by grade g (for g = 3,4,5,6) and subject
s = m,r, where (m = mathandr = reading). scorejy; is the average ENLACE score

on subject m of students in grade g attending school j in state k£ during academic year

score? = f(days)se + X'0 + aj + 7 + €t (4.1)
t.  f(days)s is a function of the number of potential days of instruction (excluding

weekends, and holidays) prior to ENLACE in state s in academic year ¢ since the begin-
ning of the school year. We will explore a functional form that allows for non-linearity
in instructional time as Figure 4.1 suggests the presence of diminishing returns. If more
days of instructions mean the students have more time to prepare for the exam, then
we should expect a positive relationship between the instructional form of instructional
time and student achievement. All models are estimated using standard errors clustered
at the state level, which allow the possibility of serial correlation in the error term.

In addition to the student-teacher ratio, at the grade level we control for the
gender composition to capture possible variation in classroom dynamics that affect stu-
dent performance. In X we also include school level covariates such as the number of

students who are indigenous, gifted, handicapped and in special education programs.
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We also control for the number of teachers who teach physical education, arts, tech-
nology, foreign language. These variables may capture differences in the availability of
resources or infrastructure in a given school. Including the number of administrative
staff and the number of groups being taught by a principal can proxy for school resources
and/or teacher effectiveness in a given school. That is, more administrative staff and/or
not having to teach while being a principal may reallocate time away from non-teaching
activities that may negatively impact student learning. Though the impact of CM on
student achievement is not clear, we control for it to proxy for a measure of teacher
quality or experience. Since educational quality may vary across wealthier states, we
also control for a state GDP’s and percent of GDP expenditures on educational services.

Even with a rich set of covariates, a comparison of student achievement across
states, that is, estimating Model (4.1) using pooled OLS will lead to biased estimates.
For instance, if the average ability of students is low (e.g. struggling schools) and this
influences a state’s authority to petition for a change in the start of the calendar year
that leads to more days of instruction prior to examination then pooled OLS estimates
will be downward biased. Alternatively, if the average motivation of students is high
and this leads state authorities to petition for more days of schooling, then our estimates
would be upward biased. Thus, school fixed effects permit a comparison that control for
all other possible confounding factors (observed and unobserved) that remain constant
at the school and grade level. «; represents school fixed effects which control for time-
invariant school and state level characteristics that affect average scores. 73 is the year

fixed effects which control for any national trends that can alter student scores and school
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days. g4t is the error term that includes unobserved school and state characteristics
in academic year t. The coefficient(s) of interest, allow us to compare the results in
the standardized test of children living in state k and attending school j in grade g in
academic year t with those who attended the same grade and school in a different year

and therefore experienced different number of instructional days.

4.5 Results

4.5.1 Overall Performance in Mathematics and Reading

We estimate Model (4.1) separately by subject and present the results in Ta-
bles 4.5 to 4.8 for grades 3 to 6, respectively. All the specifications include time-varying
grade and school-level covariates discussed in Section 4.4. Columns 1 and 5 of each
table present our benchmark specification, namely pooled OLS estimates, for math and
reading, respectively. The OLS results provide mixed and surprising results. The
estimated coeflicients suggest a negative, and some cases statistically insignificant, rela-
tionship between an additional days of potential instruction and student performance.
The estimates for 5th graders indicate a positive relationship between additional school
days and student achievement in math. Except for 4th grade, we find negative (but

statistically insignificant in most cases) effects on reading (see column (5)).
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Except for percent of GDP spent on educational services, the signs of the
coefficients on the grade, school and state level covariates have the expected signs. The
female-male student ratio has a positive and statistically significant effect on both math
and reading performance. The effects are larger for reading than math (2 to 4.5 points).
This may point to other findings that girls out-perform boys in measures of reading
achievement while generally under-performing in science and mathematics (Dee 2007).
The magnitude of the effect is larger for higher grade groups. Interestingly, we observe
a positive and statistically significant effect on having foreign language teachers in the
school.

One concern is that over time, there could be annual tendencies at the national
level that alter student achievement and number of school days, e.g. pressure to improve
student achievement. If this were the case, our estimates would be biased. In columns
2 and 6 we control for year fixed effects to account for unobservable national trends
that may affect both student performance and the likelihood of having more days of
instruction prior to ENLACE. The results provide a different picture: all the coefficients
are positive and strongly statistically significant. There is also support for a quadratic
functional form (the coefficient on days squares is negative and statistically significant).
The direction and magnitude of the covariate coeflicients do not change much. When
we estimate Model (1) using only covariates and school fixed effects (columns 3 and
6), the coefficient becomes negative and decreases in absolute terms. This is suggestive

of the importance of controlling for both school and year fixed effects. As discussed
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in Section 4.4, the OLS estimates may be biased due to possible school time-invariant
omitted variables. Thus, in columns 3 and 7, we control for both school and year fixed
effects. Note that adding school fixed effects absorbs state fixed effects so the school fixed
effects also control for any unmeasured time-invariant factors that vary across states. In
these specifications, the coefficients become larger—suggesting previous coefficients were
biased downward. The coefficient of the quadratic term is also negative and statistically
significant, indicating the presence of diminishing returns.'®

Furthermore, the estimates indicate that the effects differ slightly by grade and
subject matter. For example, for 5th grade math, the results indicate that within school,
adding one more day of instruction to an average group of students that starts with 140
days of instruction (compared to those in the same school who did not) increases the
average math scores by 2.35 points (22.09 - 2*0.07*141) or 0.48 percentage points. By
contrast, the effect of adding a fifth day is 1.79 points (0.37 percent). For the most
part, the effects of a fifth day of schooling is slightly larger for math than reading—for
this same group, the fifth day improves reading scores by 0.17 percent compared to 0.20
percent in math. Across grades 3rd and 5th graders seem to benefit more than 4th and
6th graders.

Taken together, the cumulative effect of ten additional school days improves
average math scores from 1.37 to 2.42 percentage points, and average reading scores
from 0.73 to 2.58. These estimates are in range of what is found in the literature

that examines lengthening the school year in the US. For instance, Marcotte (2007)

6Bellei (2009) finds evidence of diminishing returns in instructional time. Betts and Johnson (1997)
find diminishing returns in school spending.
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and Hansen (2008) find that students who lost an average of ten school days due to
snow saw a 1 to 2 percent (or up to 0.15 standard deviations) decrease in math test
scores. Moreover, Bellei (2009) and Llach et al (2009) investigate high school students in
Chile, and Argentina, respectively, and they both find positive effects to lengthening the
school day. Specifically, Bellei (2009) finds larger effects for math (up to 0.12 standard
deviations) than reading (up to 0.07 standard deviations).!?

When we control for both year and school fixed effects, the statistical signifi-
cance of the coefficients on GDP and percent of GDP become positive, albeit statistically
insignificant for most grades. We also observe that the student-teacher ratio becomes
strongly statistically significant and indicates that high student-teacher ratio decreases
student achievement. The coefficients on CM loses statistically significance. There
is also evidence that having an additional teacher participating in Carrera Magisterial
has little to no effect on student performance on ENLACE. Although evaluating CM is
not our main focus, these results are consistent with other studies that conclude that
this pay-per-performance program does little to create teacher incentives that improve
student achievement (Lopez Acevedo 2002; McEwan and Santibanez 2005; Santibanez
2006). Since there is some indication that school resources or other measures of school
quality can have different effects on student performance. In the next section we ex-

plore whether having more school days affects impoverished schools differently from

non-impoverished ones.

"Llach et al (2009) find that lengthening the school day increased graduation rates by 21 percent.
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4.5.2 Schools in Impoverished Localities

If more affluent localities have access to better resources that complement the
learning experience of the students, the benefits of having additional days of instruction
prior to ENLACE may vary across impoverished localities. Table 4.10 presents the
estimates of our preferred specification, which include school and year fixed effects,
for math across the marginalization index categories. The results indicate that there
are indeed differences in how instructional time affects students by grade and subject.
Specifically, we continue to find a positive and statistically significant effect of more
school days on student performance and evidence of diminishing returns in instructional
time. The largest effects appear to be for schools in Moderate localities and the gap is
wider between the two extremes, Very Low and Very High. This pattern, with respect
to the magnitude and the gap across impoverishment levels, prevails when we examine
the effects on reading scores, see Table 4.11.

Although the estimates provide useful information, the overall effects will
depend on (i) the grade, (ii) the subject, (iii) the initial number of days, and (iv) how
many more days are added to the benchmark. Thus, Figure 4.2 presents the cumulative
effect as a percent of the average scores on math and reading over the range of the days
of school observed in our sample, 140 to 160.

First, there is evidence that more instructional time benefits students attending
schools in localities that have an advantage with respect to socioeconomic measures
that the marginalization index captures. In particular, except for 6th graders, there

is evidence that the effects of more days of instruction do accumulate. By contrast,
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the effects are smaller and erode faster for students attending the schools located in
less-advantaged areas. In most cases, the gap is larger between the least and most
impoverished areas.

The extent to which the marginalization index is proxying for differences in
infrastructure, teacher quality or school resources beyond those we control for, these
results indicate that changing the input of instructional time can have significant effects
on narrowing or increasing the achievement gap. Furthermore, it is suggestive of com-
plementarities between inputs of student achievement production. That is, students can
benefit from more days of instruction up to a certain point and only to the extent that

infrastructure or other inputs that aid in the learning process are accessible.

4.5.3 Other Specifications

We further check that our results are not sensitive to the sample of schools
that appear in two periods versus those that appear in three periods (see Table 4.12).
Summary statistics of these two samples show that schools appearing for only two periods
had smaller group of students and scored lower than those schools appearing in all three
years. To the extent that this sample represents school groups whose marginal benefit
of additional instruction is larger (smaller groups may give teachers the ability to spend
more time explaining concepts), we may expect to find larger effects on this sub-sample
of schools that appear in two periods. Estimating our preferred specification on these

samples separately, we find that, except for sixth graders, generally, the effects are
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consistently larger for the schools that appear only in two periods. '® In columns 3
and 6 of Table 4.12, we also show the estimated coefficients for the sample that includes
the states that were originally dropped. Adding the states of Oaxaca, Michoacan and
Tabasco does little to change the findings in Tables 4.6 to 4.9.

Since we also have information on the percent of students who perform over a
certain threshold (Non-satisfactory, Basic, Good and Excellent), we conduct our analysis
in Section 4.5.1 replacing the average score by the percent of students performing at
least at the Basic level. Our results (see Table 4.13) are consistent with what we
have presented so far. Having an additional school day has positive effects on student

performance. There is also indication of the presence of diminishing returns.

4.6 Discussion

4.6.1 Law and Practice

Law and reality may not be in sync.  Although the law states that sanc-
tions be brought against those that do not adhere to the school calendar, the sanctions
are not clearly spelled out. There are reports that some states are better able to
monitor (or punish lack of) adherence to the school calendar than others. Recently,
a SEP’s committee proposed guidelines to promote adherence to the school calendar
year. Part of the suggestions included: avoiding teacher meetings to be held during

scheduled instructional time, educating public about the importance of adhering to the

8 FEren and Millimet (2007) and Bellei (2009) find that instructional time have varying effects along
the performance distribution.
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school calendar through mass media, and establishing monitoring committees made up
of parents, teachers and public organizations. However, discussions of sanctions were
still not clear.

Newspaper articles report cases in which certain schools went on vacation a
couple of days earlier than scheduled. However, authorities disclosed being aware of
the problem but claim that they could not identify the schools that did not adhere to
the calendar and hence sanctions could not be put in place.?’ This situation raises
two issues. First, nonrandom measurement error in the number of days of instruction
will lead to attenuation bias, which means that our estimates would be a lower bound.

Second, bias can also be created when schools do not adhere to the school calendar in a

time-varying manner.

4.6.2 Other

An important assumption is that additional days of instruction translate into
more days teachers have for instruction and for students to learn. We do not address
the number of instructional days that students choose to attend nor the number of
instructional days that teachers conduct classes. Our estimates would be biased upward
if changes in the start of the calendar year lead to more student or teacher absenteeism

that causes some classmates to fall behind. For instance, if parents or teachers extend

19» Seguimiento al Cumplimiento del Calendario Escolar,” Séptima Reunién de Trabajo de Autoridades
Educativas Responsables de la Planeacién y Evaluacion, April 2008. www.upepe.sep.gob.mx, accessed
April 17, 2010.

207 Fscuelas Arrancas Hojas al Calendario de la SEP,” jyucatanalamano.com; Accessed January 1,
2010.
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summer vacation into the calendar year or go on vacation earlier than supposed to.
Unfortunately, due to lack of data availability we cannot control for absenteeism in our
analysis.

We focused our analysis on public schools because the majority of children
attend these schools. Our findings indicate that the effects of more days of instruction
are smaller for students attending schools in localities with high levels of marginalization.
Thus, we would expect the results from examining private schools to follow a similar
pattern of that found in schools located in low levels of marginalization.

Furthermore, our study investigates morning shift schools, which can draw
students from higher SES or ability levels (Parker et al 2008). Multiple shift schools
are more common in urban, crowded areas where the demand is high and the supply is
low. Due to the time and facility constraints, multiple shift schools may also be less
likely to offer academic programs or resources that can aid student learning. If evening
shift schools have higher proportion of students of lower academic ability, and these
students benefit less (more) from more school days, then we would expect our estimates

would be smaller (larger) effects for the evening shift schools.

4.7 Conclusion

State mandated changes in the start of the calendar year and the implementa-
tion of an standardized exam provide a quasi-experimental opportunity to estimate the

impact of more instructional days on student achievement in Mexico.
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Our results are consistent with the argument that having more days to prepare
for an examination can translate into higher average student scores in both math and
reading. The impact of more days of instruction varies by subjects. For instance, the
third graders benefit the most from more instructional days. On the other hand, 6th
graders benefit the most from having more days of instruction prior to examination.
We also observe diminishing returns in instructional days. Estimating the cumulative
effect as a percent of average scores we find that ten additional days of instruction can
increase scores from 1 to 2 percent.

Taken together, there is support for the potential benefits of extending the
school year. However, we also note that this does not necessarily mean doing so for all
the schools as we observe differential effects across marginalization levels. Our results
suggest that for students attending schools in highly marginalized areas, more important
than having more days of instructions may be having access to resources that aid

learning.
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Figure 4.1: Instructional Days and Average Scores in Math and Reading
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Figure 4.2: Cumulative Effects Differ by Marginalization Index
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Table 4.1: Instructional Days Prior to ENLACE
State Academic Calendar Average
2005-2006 2006-2007 2007-2008

Aguascalientes

Instruction Begins 15-Aug 21-Aug 20-Aug

Examination Date 05-Jun 21-May 14-Apr

Days of Instruction 180 165 152 166

Change in Days -15 -13 -14
Sinaloa

Instruction Begins 29-Aug 28-Aug 20-Aug

Examination Date 05-Jun 23-Apr 14-Apr

Days of Instruction 171 143 144 153

Change in Days -28 -4 -16
Other

Instruction Begins 22-Aug 21-Aug 20-Aug

Examination Date 05-Jun 23-Apr 14-Apr

Days of Instruction 176 148 144 156

Change in Days -28 -4 -16
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Table 4.3: Student Performance on ENLACE

3rd Grade 4th Grade 5th Grade 6th Grade
Math
Mean 489.66 487.48 486.83 488.16
(65.83) (66.98) (65.64) (69.27)
Proportion:

. 0.28 0.26 0.27 0.26
Non-Satisfactory (0.25) (0.24) (0.25) (0.25)
Basic 0.49 0.57 0.56 0.61

(0.22) (0.23) (0.22) (0.23)
Good 0.20 0.15 0.15 0.12

(0.19) (0.18) (0.17) (0.17)
Excellent 0.03 0.02 0.02 0.01

(0.08) (0.06) (0.06) (0.06)

Reading

489.58 480.16 488.32 486.10
Mean

(62.20) (60.46) (60.58) (60.81)
Proportion:

. 0.25 0.29 0.24 0.25
Non-Satisfactory (0.23) (0.25) (0.23) (0.24)
Basic 0.49 0.55 0.60 0.59

(0.21) (0.22) (0.21) (0.22)
Good 0.24 0.15 0.15 0.15

(0.22) (0.17) (0.17) (0.17)
Excellent 0.02 0.01 0.01 0.01

(0.06) (0.04) (0.04) (0.04)
Observations 136,224 136,060 135,978 135,306

Note: Standard deviations in parentheses.
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Table 4.10: Student Performance in Math by Marginalization Level and Grade

Marginalization Level

Very Low Low Moderate High Very High
3rd Grade
Davs 22.1242%%* 23.8419%** 20.3256*** 15.1002%** 8.8817#**
Y (4.8718) (3.1506) (1.8072) (3.1811) (0.8630)
-0.0697*** -0.0857#** -0.0693*** -0.0512%%* -0.0293%**
Days Squared
(0.0155) (0.0113) (0.0063) (0.0107) (0.0030)
Observations 7,291 46,286 19,037 21,285 33,426
4th Grade
D 7.8990%* 19.6048%*** 16.6281%** 12.9529%** 11.6930%**
ays
Y (3.7407) (2.0749) (2.1801) (2.0478) (1.2164)
-0.0240%* -0.0637%** -0.0537%** -0.0425%%* -0.0374%**
Days Squared
(0.0118) (0.0074) (0.0074) (0.0069) (0.0040)
Observations 7,268 46,238 19,003 21,266 33,397
5th Grade
Davs 19.9618%*** 29.8073%** 25.201 7% 20.9314%** 16.6140%***
Y (4.3462) (2.9580) (2.6886) (2.5191) (1.3552)
-0.0612%** -0.1104%** -0.0840%** -0.0706%+* -0.0543%**
Days Squared
(0.0135) (0.0104) (0.0091) (0.0085) (0.0045)
7,288 46,237 18,968 21,265 33,363
6th Grade
Davs 6.6861 14.2687*** 18.2691%*** 16.6661*** 13.5669%**
Y (6.0066) (3.2805) (3.7582) (1.4476) (3.7553)
-0.0204 -0.0494%** -0.0539%** -0.0550%** -0.0457%**
Days Squared
(0.0190) (0.0116) (0.0126) (0.0049) (0.0122)
Observations 7,127 45,953 18,922 21,234 33,241

Notes:

Significant at *10 %, **5 %, ***1 %.

Robust standard errors in parentheses. Standard errors clustered at state level.

All regressions include female-male student ratio, total number of students that are in
special education, gifted, handicapped, and indigenous, total number of arts, technology,
foreign language and physical education teachers, total number of administrative staff
and teachers participating in Carrera Magisterial, student-teacher ratio, state level of
GDP and percent of GDP on educational services. Marginalization levels as determined
by Mexico’s National Council of Population, (CONAPO).
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Table 4.11: Student Performance in Reading by Marginalization Level and Grade

Marginalization Level

Very Low Low Moderate High Very High
3rd Grade
Davs 23.6037%** 25.6042%** 19.8064*** 14.729°7*** 10.3373***
v (5.4253) (2.5875) (1.7068) (3.9588) (2.4683)
-0.0751%%* -0.0855%** -0.0643%** -0.0471%%* -0.03347%%*
Days Squared
(0.0171) (0.0092) (0.0060) (0.0132) (0.0082)
Observations 7,291 46,286 19,037 21,285 33,426
4th Grade
9.2919** 11.9358%*** 12.9197*** 9.3450%** 10.3955***
Days
(3.4391) (1.7999) (2.0352) (1.1495) (0.9700)
-0.0280** -0.0380%** -0.0433%** -0.0325%** -0.0359%**
Days Squared
(0.0107) (0.0062) (0.0068) (0.0039) (0.0032)
Observations 7,268 46,238 19,003 21,266 33,397
5th Grade
Davs 23.9129%** 15.3050%** 15.2604*** 14.6387*** 8.6724%**
Y (4.6804) (2.3782) (2.1654) (1.4276) (1.3473)
-0.0764*** -0.0595%** -0.0505%** -0.0476%** -0.0278%**
Days Squared
(0.0146) (0.0083) (0.0073) (0.0050) (0.0045)
Observations 7,288 46,237 18,968 21,265 33,363
6th Grade
2.0681 13.6614%** 15.5248%** 14.9902*** 11.0482%**
Days
(6.1666) (2.5362) (3.2274) (2.8012) (1.8861)
-0.0060 -0.0459%** -0.0520%** -0.0525%** -0.0396%+*
Days Squared
(0.0194) (0.0089) (0.0108) (0.0094) (0.0060)
Observations 7,127 45,953 18,922 21,234 33,241

Notes:

Significant at *10 %, **5 %, ***1 %.

Robust standard errors in parentheses. Standard errors clustered at state level.

All regressions include female-male student ratio, total number of students that are in
special education, gifted, handicapped, and indigenous, total number of arts,
technology, foreign language and physical education teachers. Total number of
administrative staff and teachers participating in Carrera Magisterial, student-teacher
ratio, state level of GDP and percent of GDP on educational services. Marginalization
levels as determined by Mexico’s National Council of Population, (CONAPO).
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Table 4.12: Instructional Days on Student Performance Using Various Samples

Math Reading
t=2 t=3 All States t=2 t=3 All States
3rd Grade
29.4825% 16.0499* 16.6028* 25.8596* 16.8795* 17.2115%
Days
(3.1637) (2.3612) (2.5355) (3.2879) (3.6551) (3.5853)
-0.1012* -0.0533* -0.0551%* -0.0822* -0.0544* -0.0553*
Days Squared
(0.0109) (0.0081) (0.0086) (0.0113) (0.0122) (0.0120)
Observations 10,810 123,621 145,062 10,810 123,621 145,062
4th Grade
30.5614* 13.1845* 12.7679* 22.9874%* 9.6268* 9.4295%*
Days
(2.3401) (1.7763) (2.0990) (2.1687) (1.5786) (1.6241)
-0.0974* -0.0420%* -0.0404* -0.0785% -0.0321* -0.0314*
Days Squared
(0.0081) (0.0060) (0.0071) (0.0072) (0.0053) (0.0055)
Observations 10,596 123,666 144,841 10,596 123,666 144,841
5th Grade
19.9321* 21.9659* 20.8247* 12.4936* 13.9276* 12.9977*
Days
(3.2484) (2.3540) (2.7214) (2.1257) (1.2758) (1.4764)
-0.0702* -0.0724* -0.0685* -0.0449* -0.0452* -0.0421*
Days Squared
(0.0111) (0.0080) (0.0092) (0.0073) (0.0044) (0.0051)
Observations 10,470 123,687 144,743 10,470 123,687 144,743
6th Grade
5.6269 15.9738* 15.1316* 0.3698 14.1016* 12.6898*
Days
(5.6868) (3.0474) (3.2702) (4.8497) (1.6102) (1.7973)
-0.0246 -0.0519* -0.0492* -0.006 -0.0489* -0.0442*
Days Squared
(0.0189) (0.0102) (0.0109) (0.0162) (0.0056) (0.0062)
Observations 10,910 122,460 144,027 10,910 122,460 144,027

Notes:

Significant at *10 %, **5 %, ***1 %.

Robust standard errors in parentheses. Standard errors clustered at state level.

All regressions include female-male student ratio, total number of students that are in
special education, gifted, handicapped, and indigenous, total number of arts,
technology, foreign language and physical education teachers. Total number of
administrative staff and teachers participating in Carrera Magisterial, student-teacher
ratio, state level of GDP and percent of GDP on educational services. Marginalization
levels as determined by Mexico’s National Council of Population, (CONAPO).
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Chapter 5

Conclusions

Identifying factors that affect, either directly or indirectly, labor market out-
comes becomes relevant to identify causes underlying economic well-being. This dis-
sertation investigated the impact of institutional reforms surrounding marital dissolu-
tion, domestic violence and education—all of which have implications on labor market
outcomes—in Mexico.

The dissertation addressed the following questions. 1) Did the expansion of
divorce provisions contribute to the rise in divorce rates? 2) Can public policy create
a mechanism through which mediate domestic violence? 3) Does having more days of
instruction prior to an exam improve student achievement?

Over the past two decades, Mexico has experienced an increase in its divorce
rates. Some state legislators have been concerned that broadening allowable grounds
for divorce may have contributed to the rise in divorce and have considered repealing

some of these laws. More recently, the adoption of unilateral divorce in Mexico City
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in August of 2008 has raised similar concerns. The results in the second chapter of
this dissertation do not support the claim that liberalizing divorce laws led to a rise in
aggregate divorce rates during the period 1993-2006. In fact, in some cases, the findings
suggest that certain causes for divorce is associated with a decrease in divorce rates.

In Chapter 3, the examination of the evolution of the legal reforms surrounding
domestic violence consistently show that improving opportunities outside a potentially
abusive relationship, such as access to shelters and counseling, changed the trends in
homicides, suicides and bodily injuries of married and cohabiting individuals. The
results are consistent with bargaining models that predict that improved bargaining can
be used to demand for less violence. Specifically, the estimates show that states which
established assistance and prevention programs for victims of domestic violence saw a 6
percent decline in homicides committed against males and a decrease of 8-19 percent in
suicide rates. Evidence also indicates that bodily injury crime rates declined by about
20 percent among the reforming states.

The analysis in Chapter 4 exploits a quasi-experimental setting arising from
state-mandated changes to the start of the school calendar year or the implementation of
a standardized exam. Since these changes occurred in some states but not in others, there
is within state variation in the number of instructional days prior to an assessment. The
model specifications include a rich set of grade and school level covariates that control for
possible spurious correlation or omitted variable bias. The quasi-experimental setting
and the panel nature of the data allow one to address the question, ”Did students who

had more days to prepare in the exam do better in comparison to other students in the
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same school who did not?” The results are consistent with the argument that students
can benefit from having more days of instruction prior to an examination. However, the
benefits become even slightly negative after a certain point, that is, there is evidence
of diminishing returns to instructional days. Examination of the effects across subjects
shows that the benefits of more instructional days are larger for math than reading.
Finally, there is evidence that the effects differ across various levels of socioeconomic
development. In particular, while the cumulative effects increase with more days of
instruction for students attending schools in the most advantaged areas, the effects
become even negative for those attending schools in the least advantaged ones.

In sum, this dissertation demonstrated that institutional reform can play a role
in altering outcomes that are closely associated with the labor market. The results of
this dissertation may be more applicable than those found in the context of developed
countries. In particular, the results in Chapter 2 can shed some light in predicting the
magnitude and direction of the effects that divorce law reforms have in other Latin
American countries where divorce is a relatively new phenomenon.

A comparison of the results in Chapter 3 with those of a study done on the US
reveals that there are large effects to improving opportunities outside the relationship
in an environment where the prevalence of domestic violence is more severe and where
the outside opportunities without institutional reform might be lower than developed
countries. Finally, the evidence in Chapter 4 provides support for the potential benefits
of extending the school year. However, the results also indicate that this does not

necessarily mean doing so for all the schools as there are heterogeneous effects across
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levels of economic development. The results suggest that for students attending schools
in highly impoverished areas, more important than having more days of instructions

may be having access to resources that aid learning.
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