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Abstract

Education drives economic growth. However, many developing countries are char-
acterized by high variation in local education outcomes. This article argues that the
expansion of public education in former colonies was shaped by the relative inclusivity
of civil registration under colonialism, which determined local information capacity of
the state at independence. Where information was low, governments were less likely
to build schools, and enforcing policies like compulsory schooling was more difficult.
These theoretical claims are tested in Morocco, a lower middle income country and
former French colony characterized by stark variation in local education outcomes.
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Introduction

Education drives economic growth (North and Thomas 1973). Decades of experimental
(Kremer and Holla 2009), and observational evidence (Duflo 2001), demonstrate that edu-
cation has been aq, if not, the key driver of economic development for more than a century
(Gennaioli, Lopez-de Silanes and Shleifer 2013). Despite education’s theoretical prominence
and empirical impact, we are only beginning to understand why some countries expanded
access to public education while others did not, and why these efforts were successful in some
cases but not others (Paglayan 2020, 2022). In other words, we know much more about the
effects of mass education, than its origins.

This gap in the literature is particularly acute in the developing world. While there are
many possible explanations for variation in the expansion of public education, the legacies of
colonial institutions loom large in the existing literature (Cogneau and Moradi 2014, Dupraz
2019, Gallego 2010, Acemoglu, Gallego and Robinson 2014, Huillery 2009, Hong and Paik
2018, Saleh 2016). Two distinct channels link colonialism and the supply of and demand for
mass education post-independence.

A large body of scholarship argues that demand for public schooling was high post-
independence, and attributes low rates of enrollment to failures in the supply of public
schooling. From a dearth of facilities, to failures in the oversight, administration, and quality
of instruction, these explanations lay responsibility for low rates of enrollment squarely
at the feet of public officials (Pritchett 2013). These challenges were particularly acute
in former colonies, because colonial governments invested little in education (Benavot and
Riddle 1988), tending to prioritize security and infrastructure (Young 1994).! While some
settler colonies made concerted efforts to replicate the expansion of public education in the
metropole, these initiatives typically prioritized educating European citizens, rather than
colonial subjects (Cappelli and Baten 2017). In most colonies, it was only after World

War I that serious deliberations about expanding public education emerged, and only after

IFor a notable exception see Hong and Paik (2018).



World War II that any significant expansion of public schools occurred. Given decades of
limited spending on education under colonialism, most former colonies took two steps to
expand public schooling post-independence. First, governments expanded access to primary
schooling and devoted considerable resources to training teachers and bureaucrats to staff
and oversee this expansion (Duflo 2001, Kramon and Posner 2016, Salah, Chambru and
Fourati 2022). Second, most former colonies, following a template established in the late
1800s and early 1900s in the United States and Europe, made primary schooling compulsory
(Edwards 1978, Landes and Solmon 1972). However, despite the introduction of compulsory
primary education in former colonies all over the world, rates of compliance vary dramatically
more than 50 years later (Barro and Lee 2013, Gennaioli, Lopez-de Silanes and Shleifer 2013,
Graetz 2020).

A second group of scholars note that there was often considerable variation in the demand
for public schooling post-independence. Two broad categories of explanation exist to explain
why local demand for public schooling might vary in former colonies post-independence. The
first category of explanations highlights the important role played by children in contributing
to household production, especially in agriculture. Limited investment in industrialization
by colonial governments meant that most former colonies were overwhelmingly reliant on
agricultural production post-independence. This meant that even if families recognized the
benefits of education, the loss in productivity associated with enrolling their children in
primary school was significant, especially in rural areas where the government often had more
limited oversight and ability to enforce compulsory schooling (Filmer and Pritchett 2001).
A second category of explanation, highlight how identity shapes education preferences. In
most colonies education was the purview of the Catholic Church (Valencia Caciedo 2019), or
Protestant Missionaries for a century or more (Cogneau and Moradi 2014, Frankema 2012,

Nunn 2010, 2014).? In sub-Saharan Africa the prominent association between Christianity

2There is considerable variation in the influence of missionary schools across Africa. Morocco’s first and
most influential resident general, Hubert Lyautey, limited missionary schools because he sought to cultivate
traditional authorities as allies of the colonial government (Segalla 2009, Chapter 1) (Amster 2014).



and schooling under colonialism increased demand for modern schooling among Christians,
but a preference for Quranic schools among Muslims post-independence (Platas 2018).

This article explores an alternative institutional channel through which colonialism shaped
education outcomes after independence. It argues that in former colonies, contemporary dis-
parities in education outcomes are in part explained by local variation in one of the defining
characteristics of the modern state: information (Mann 1984). It theorizes that colonial
policies created disparities in information capacity available to the state post-independence.
This local variation in information capacity had long term consequences for both the supply
of and demand for public schooling, because the absence of basic demographic data made
planning more difficult and the enforcement of policies that relied on legally defined ages,
like compulsory education, impractical. In the absence of significant efforts by the state,
disparities in information capacity introduced under colonialism could persist for decades
facilitating the expansion of public goods where rates of information were relatively high but
slowing expansion in areas where rates of registration were low.

I test this theory in Morocco, a developing country characterized by extreme disparities in
education outcomes (UNESCO 2020). Although Morocco’s colonial period was brief (1913-
1956) and the European population never exceeded 6% of the total estimated population,
the colonial government systematically prioritized the registration of European citizens over
its Muslim and Jewish subjects. At independence, the Moroccan government, like many
former settler colonies in Africa, inherited limited information about its own population.
Addressing these informational disparities was a major challenge for the Moroccan govern-
ment, especially in rural areas systematically marginalized by the colonial state where the
vast majority of Moroccans lived at independence.

Estimating the effect of information capacity on education outcomes in Morocco is
confounded by the fact that colonial administration was clustered in a few major cities:
Casablanca, Rabat, Fez, Marrakesh, and Meknes. This raises a concern that many vari-

ables could have simultaneously impacted local rates of registration and education outcomes



post-independence. To address concerns of endogeneity and reverse causality, I employ a
difference in differences research design. I exploit variation in an exogenous shock to regis-
tration to measure a local average treatment effect of this difference in differences on rates
of registration and mass education. I show that individuals in provinces impacted by an ex-
pansion in the civil registry under colonialism reported a 2% increase in registration, a 2.3%
increase in formal school attendance, a 2.4% increase in literacy in French and Arabic, and
an increase of 1/5'" of a year of formal education post-independence relative to the cohorts
born before the law was passed.

This article makes three contributions to a growing body of scholarship on the “in-
formational foundations” of the state (Lee and Zhang 2017). Theoretically it explains why
information capacity is often particularly uneven in former colonies, underlining the intimate
connection between statistics and mass education (Mann 1984, Paglayan 2020). Empirically
it contributes to recent evidence on the significant effects of registration for the provision of
public goods (Bowles 2023, Hunter and Brill 2016). Conceptually, it extends previous stud-
ies (Brambor et al. 2019, Lee and Zhang 2017), by providing a novel micro level measure of
“legibility” that can be generalized to a range of different countries and contexts.

The article proceeds as follows: the next section elaborates a theory that colonial pol-
icy shaped local variation in information capacity in former colonies post-independence and
explains why this variation was consequential for the provision of public goods like public
schooling. I then provide background information on the civil registry in colonial Morocco
and describe a reform just prior to independence that provided an exogenous shock to sub-
jects’ incentive to register their children with the colonial administration. The following
section introduces the research design that allows me to identify the effects of colonial in-
formation capacity on rates of registration and education outcomes and the data I use to
test my theoretical claims. I then present my results and conduct a number of tests of the
mechanisms linking colonial information capacity and registration and education outcomes

post-independence. The article concludes with a discussion of the broader theoretical and



conceptual implications of my argument for patterns of state building in former colonies and

the expansion of compulsory education generally.

Colonialism, Information Capacity, and Mass Education

Following its introduction in the late 1700s, civil registration spread rapidly throughout
Europe where it became mandatory for all citizens by the late 1800s (Caplan and Torpey
2001). As European governments expanded their overseas empires throughout the 1800s,
identification documents and passports became mandatory for citizens traveling overseas.
In the colonies, birth certificates were required to register children for schools or receive
benefits from the colonial government. As in the metropole, draft registration was imposed
on all male citizens of eligible age. In the countryside, citizens registered their property with
the cadastral authority to receive protection from rival claims to their land. In the French
Empire, identity documents were required to vote in local and national elections.

None of these conditions held for subject populations. No law required that subjects
register births and deaths, and when these laws were introduced they were often unenforced.
Generally, colonial subjects were ruled as collectives not individuals, especially in rural ar-
eas. Military conscription was typically organized through tribal levies, and subjects relied
overwhelmingly on traditional property regimes to protect their access to land. Formal re-
strictions on movement limited internal migration for much of the colonial period. When
colonial governments gradually began to expand the provision of public goods to key con-
stituencies, particularly veterans after World War I and World War 11, it was forced to create
its own system for registering individual veterans and their family members.

These fundamental administrative distinctions between citizen and subject meant that
colonial policy drove local variation in formal registration and information after indepen-
dence. Few subjects outside the urban enclaves populated by Europeans had either the
opportunity or incentive to obtain a birth or death certificate or register with authorities,

despite representing the overwhelming majority of the population.



At independence former colonies faced a common challenge: how to develop the pe-
ripheries neglected by the colonial state, given infrastructure and bureaucratic procedures
designed for a tiny minority of departed colonial citizens. However, what little information
the state possessed about former subjects was largely restricted to urban populations prox-
imate to former colonial enclaves. This meant that in most instances newly independent
states knew little about the rural regions just a short distance from major urban areas.
Limited bureaucratic infrastructure and the poor quality of public goods meant there was
less incentive to register with the state in these marginalized peripheries. Under such con-
ditions, discrepancies in information at independence proved remarkably durable, absent
major intervention by the state.

Given that last names, cadastral records, and civil registries were imposed by the colonial
state, why did governments not do away with these arbitrary innovations and come up with
other criteria for expanding access to public goods like mass education post-independence?

Because of systematic underinvestment, the first decades after independence required a
massive expansion of public infrastructure in former colonies across the developing world.
However, in most former colonies, bureaucrats could not afford to simply expand public
services everywhere, and had to make difficult decisions about where to allocate scarce
resources. In the crucial decades following independence local variation in inherited infor-
mation capacity functioned as a form of latent state capacity. Greater information capacity
meant that planning and implementation were much more likely to be successful than areas
where information capacity was limited.

Additionally, formal registration transformed local representatives of the state into gate-
keepers. Although states can require a birth certificate to enroll a child in school, where
no children are registered this policy is unenforceable. As registration increases, local au-
thorities can deny unregistered families access to public goods like education, increasing the
incentive for parents to register. Local disparities in information capacity exacerbated by

colonial policies meant that these incentives could vary dramatically across localities. Absent



efforts to expand registration, especially in the countryside, uneven patterns of development
introduced by colonialism were much more likely to endure, even when access to these public
goods was nominally guaranteed by law.

No theory can account for local variation in information capacity in all places and times.
This theory’s emphasis on the systematic differentiation between colonial citizens and sub-
jects, means that it is most applicable in former colonies where there was significant local
variation in the settler population. Examples include former colonies in South Africa, Alge-
ria, Kenya, Tunisia, Zimbabwe, Namibia, Israel-Palestine, and Morocco. This theory is less
applicable in colonies where the settler population was extremely limited, as in the Sahel,

and much of South Asia.?

The 1950 Civil Registry Reform

The establishment of the civil registry was one of the foremost priorities of the colonial
government in Morocco. Within two years of the declaration of the French Protectorate, a
law passed on the 4" of September 1915, made civil registration mandatory for all European
citizens. Moroccan subjects had the option of registering births and deaths but were under no
legal obligation to do so (Filizzola 1958, Part 1). Instead, Moroccan subjects who needed to
prove their place and date of birth, relied on a written statement from an adoul, a traditional
religious authority, who issued a formal written attestation after receiving testimony from
two male witnesses confirming the individual’s identity (Decroux 1950, 31-32).

Why were Moroccan subjects excluded from the civil registration system? Historians
highlight a number of practical challenges: the absence of patronyms, a limited number of
local offices, and widespread illiteracy meant that there was initially little willingness on

the part of French colonial officials to extend the civil registry to include Moroccan subjects

3In former settler colonies in the Americas and Oceania that achieved independence before the diffusion of
civil registration in the mid-1800s, evidence from Latin America suggests that while colonial settlement cer-
tainly shaped information capacity, its effects are confounded by legacies of racial and ethnic discrimination
(Hunter and Brill 2016, Loveman 2014, Harbers and Steele 2020).



(Decroux 1952, Filizzola 1958). As a result, few Moroccans beyond a tiny share of elite
urban subjects ever registered with the colonial authorities.

Legal scholars cite a meeting of French scholars and government officials (Congrés des
Sociétés Savants d’Afrique du Nord) in 1938, as the genesis of the first attempt to reform
the civil registry. This appears to have been the first official meeting in which the question
of whether the the civil registry could be expanded to include Moroccan subjects was raised
(Filizzola 1958, 149).% However, any significant attempts at reform were delayed by the
outbreak of World War II and it was not until 1944 that negotiations between the French
colonial government and their Moroccan counterparts resumed.

By the end of World War II it was obvious that the decision to exclude Moroccans from
the civil registry imposed significant constraints on the colonial government. In 1944 Mo-
rocco’s Resident General, Gabriel Puaux, publicly stated that the expansion of a mandatory
civil registry for all Moroccan subjects was “increasingly necessary for law and order and
[to provide the] information [essential] for political reform” (Filizzola 1958, 151). That same
year, the colonial government set in motion multiple studies to prepare the way for a revi-
sion and expansion of the civil registry. The initial proposal was ambitious: to make the
civil registry mandatory for all Moroccan subjects and keep the system entirely under the
control of French authorities. This proposal quickly ran afoul of Moroccan elites, result-
ing in a protracted stalemate that endured for almost six years (Filizzola 1958, 149-154).
Moroccan officials appear to have been particularly concerned that its representatives, not
French administrators, have authority over this powerful new system of individual registra-
tion (Filizzola 1958, 154-158). In addition, any proposed extension had to contend with the
significant practical difficulties of registering and monitoring a largely rural and overwhelm-
ingly illiterate population (Filizzola 1958, 160-163).

Archival evidence suggests the consequences of this protracted negotiation. A 1949 memo

from the Office of the Resident General noted that even in urban areas the colonial govern-

4This proposal was formally supported by the La Comite d’Action Marocaine, the foremost nationalist
movement at the time in 1939 (Decroux 1952, 8).



ment had little in the way of demographic information:

... Moroccans, that is to say 97% of the population, are not counted except in the
enumerations held every five years which provide marital status and family struc-
ture in a very approximate manner. To decrease this uncertainty, it would be
very helpful to have vital statistics. Currently we have nothing but death statis-
tics established by the health authorities in the nineteen municipalities (about
1/5" of the Moroccan population) and these figures are highly speculative... The

number of births and deaths [among Moroccans] are practically unknown...?

In 1950 a compromise was finally reached. Local Moroccan officials would administer the
new system under the supervision of French authorities (Decroux 1952, 10), but registration
would be mandatory only for Moroccans employed in the formal sector. This group, which
notably included all Moroccan employees of the colonial government, were prioritized because
their children and dependents were eligible for a range of benefits and protections that were
impossible to administer in the absence of civil registration. Moroccans employed in agri-
culture, or the informal urban sector, the overwhelming majority of the working population,
were not required to register (Decroux 1952, 11).

Given its limited scope, compliance with the registration law in 1950 was predictably
low. As one contemporary observer noted, “seven years after the reform and in fact, only a
small portion of the [Moroccan] population is obliged to be registered... it is clear that the
Dahir [royal decree] of March 8 1950, was a reform in name only” (Filizzola 1958, 215). In
December 3rd 1963 a law was passed modifying the 1950 reform and requiring that all births
and deaths in the country be registered with the local authorities. However, there was sig-
nificant local variation in compliance with this requirement. As one observer noted a decade
later, “Reference to an official paper reflects the degree to which members of the population
have come under governmental authority and their submission to government registration

systems. This, like knowledge of birth dates, varies by region and sector” (Quandt 1973,

>This memo is contained in box 1MA /200/423 in the Archive of the Ministry of Foreign Affairs, Nantes.



p. 50). Rates of registration varied considerably until the Ministry of Interior undertook a

major campaign in the late 1970s to register all Moroccan citizens.

Research Design

Incentives to register and education outcomes vary at the individual and local level.
Gender, ethnicity, occupation, and social class exert an influence on both civil registration
and education outcomes (Harbers 2020, McMurry 2021, Scott 2009). In Morocco, older,
rural respondents and speakers of Morocco’s three Amazigh dialects were less likely to be
registered or educated than their younger, urban, or Arabic speaking peers. This presents
a major challenge to estimating the effect of registration on education outcomes, because
even after controlling for these key confounders it is difficult to discern whether variation
in registration is driving rates of education or the reverse.® Another concern, particularly
in former settler colonies like Morocco, is that an association between education outcomes
and registration is simply driven by higher levels of colonial era investment in physical
infrastructure in areas settled by Europeans, rather than registration.

[ exploit temporal variation in the expansion of the civil registry following the 1950 reform
in a difference in differences research design to address these empirical challenges. The basic
intuition of this approach is to exploit an exogenous shock, often a shift in policy, interacted
with spatial variation in a variable that limits or enhances that shock. By examining the
difference between “treated” and “control” groups, we can causally estimate the effect of this
“difference in differences” on our outcome of interest. Figure 1 uses data from the Jarida
Rasmiya, a comprehensive dataset of all laws and reforms passed by the Moroccan govern-
ment, to situate the reform exploited by the difference in differences research design relative
to Moroccan independence and subsequent reforms passed in 1963 imposing compulsory

schooling and making the civil registry mandatory for all Moroccan citizens (Government of

6Table 1 in the Appendix includes evidence demonstrating this claim empirically.
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Figure 1: Timeline of Major Reforms
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My theory argues that this increase in local information available to bureaucrats follow-
ing the reform should have facilitated the expansion of primary schooling. In the sections
that follow I describe the main dependent and explanatory variables, before introducing my

estimation approach, and assumptions used to test these claims.

Data

To control for individual level characteristics like gender and ethnicity I rely on census
data from the 1994 population census, made available by the Integrated Public Use Microdata
Series (IPUMS), managed by the University of Minnesota Population Center (Minnesota
Population Center 2018). The IPUMS data is a weighted population sample that includes
5% of all respondents, with each individual response weighted evenly. These microdata
allow me to control for individual characteristics like age, ethnicity, gender, that are likely
confounders of the relationship between information capacity and registration and education

outcomes.

"The two most authoritative secondary sources on the civil registry in Morocco make no mention of any
significant reforms to the civil registry, except the 1950 reform during this period (Decroux 1950, Filizzola
1958).The Jarida Rasmiya confirms that the last major reform to colonial education policy was a 1944 law
which formalized rules governing public education for Muslims (Government of Morocco 2021).
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Registration

An important first test of these theoretical claims, is determining whether the civil reg-
istry reform of 1950 actually increased rates of registration. In 1994, Morccan census enu-
merators were tasked with determining levels of compliance with civil registration, asking
the Head of Household (HoH) whether the family was registered, and checking official docu-
ments to verify the reported status. However, the Moroccan census does not specify when the
family was registered, making it difficult using this variable to determine whether education
outcomes occurred before or after registration.

I address this conceptual challenge in the specifications that follow using a variable that
recorded whether a respondent provided census enumerators with a document that included
their month of birth. Like a birth certificate, the presence or absence of a recorded month of
birth helps address the concern that individuals might have been registered after they had
learned to read or enrolled in school. While 90% of respondents were reported registered,
only 42% of respondents were able to document their month of birth to census enumerators.
This would suggest that many individuals were enrolled in the civil registry retrospectively.

Is documenting a month of birth a valid proxy measure for being registered at or around
one’s birth? I test this claim by examining a few descriptive statistics to gauge the concep-
tual validity of this measure and then more rigorously using a demographic measure of the
accuracy of age reporting that relies on simple assumptions about the distribution of ages.

In the 1994 census reporting a year of birth and month of birth were separate questions
but the two outcomes are highly correlated. Only 400 of the 1.2 million respondents in the
[PUMS sample documented a year of birth without reporting a month of birth as well, and
no Moroccan documented a month of birth without a year of birth. Finally, only half of
a percent of the Moroccan sample reported their birth month but were unregistered in the
civil registry, ruling out concern that census enumerators simply recorded a month of birth

without documentation.
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Figure 2: Months of Birth
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Figure 2 shows that there is significant temporal variation in the presence or absence of
a reported month of birth. Panel A indicates that only 38% of Moroccans reported their
month of birth across the entire sample, but as illustrated in Panel B, almost 67% reported
the month of birth of children born in the five years before the census.

Turning to older cohorts we see more than a 5% increase in rates of reported months
of birth in the cohorts born 3 years before (Panel C) and 3 years after (Panel D) the 1950
reform. This provides preliminary evidence consistent with the argument that the 1950
reform had a significant impact on rates of registration. We see no over reporting of specific
months of birth, consistent with the claim that recorded months of birth reflect the actual
distribution of births even among these older cohorts.

Another way to test the claim that the reported presence of a month of birth serves as

a proxy for registration status concerns the accuracy of reported ages. Uncertainty about
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age is associated with “heaping,” where digits divisible by five are often over reported in the
population census (Lee and Zhang 2017). Variation in heaping provides a natural preliminary
test for discerning whether Moroccans who reported a month of birth report their age more
accurately than those Moroccans who do not report a month of birth, and were presumably
not registered at birth. An anecdote from a sociological study of the 1971 Moroccan census
provides some support for this interpretation: “knowledge of children’s ages is aided by
increasing civil registration. Children’s births are recorded and remembered by parents.

Parents may express great uncertainty over their own ages but give children’s ages with

some confidence” (Quandt 1973, p.51).

Figure 3: Age Heaping, Registered and Unregistered Respondents
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Panel A in Figure 3 visually illustrates the stark contrast in age heaping between regis-

tered and unregistered Moroccans, providing preliminary evidence of a substantive difference
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in the accuracy of reported ages between the two groups. The figure also reports the re-
sults of the Myer’s Blended Index, a formal test for the over representation of final digits
in reported ages. The Myers scores indicate that specific digits are over represented in the
reported ages for about 6.5% of unregistered respondents but only about .5% of registered
respondents.

Because of concerns that age heaping is itself a proxy for basic education (A’Hearn, Baten
and Crayen 2009), Panel B subsets respondents to only those Moroccans that were recorded
as literate in the population census. This excludes all respondents under the age of 10, whose
literacy status was not recorded by census enumerators. While more muted, there is still
a stark difference in the Myers index between respondents who reported a month of birth
and those that did not, increasing confidence that the civil registration measure captures
a substantive difference in actual knowledge of reported ages and is not simply driven by

differences in literacy.

Mass Education

The Moroccan population census asked multiple questions about education outcomes.
Recent research notes that in authoritarian contexts like Morocco the incentives to expand
education may have as much to do with the promotion of nationalism and loyalty as the
promotion of human capital (Kosack 2014, Paglayan 2020). Building on this insight I include
a binary measure indicating whether a respondent ever attended formal schooling, as well
as the total number of years of formal education recorded by census enumerators.

Previous research notes that measuring literacy in developing countries is complicated
because the definition of “literacy” is inherently contextual, especially in a country like
Morocco where the main language, darija, is spoken but not written (Wagner 1993). Drawing
on these insights, I opt for a particularly political dimension of literacy in the Moroccan
context: whether respondents reported that they were literate in French as well as Arabic.

Despite the end of colonialism, French literacy was essential for upward mobility, particularly
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in government service and the private sector, and remains a clear marker of social class to this
day. This meant that being literate in French as well as Arabic was particularly consequential

in shaping employment opportunities in the decades following independence.

Estimation

Ideally, I would know whether an individual was born in a family subject to the 1950 civil
registry reform. This would require detailed information on family histories that to the best of
my knowledge have never been systematically collected. Instead, I exploit the fact that only
those families who received public benefits, typically a pension, were required to register after
the reform, whereas for the rest of Moroccans the law was facultative (optional). As one early
study noted, because the 1950 reform was an attempt to, “promote and regulate the family
allowance... the law only applied to salaried Moroccan employees in public administration,
commerce and industry. For other sectors, the middle class, traders, and rural inhabitants,
that is to say the vast majority [of Moroccans| the law remained optional” (Decroux 1952,
11). This meant that the reform increased the incentive to register only for Moroccans who
were recipients of formal benefits like pensions and a family allowance. In practice this meant
that only the small minority of Moroccans working in the formal sector were subject to the
punitive sanctions authorized by the reform and were therefore more likely to register after
the reform. The scope of the 1950 reform suggests that the expansion of civil registration
should have been highest among Moroccans working in the formal economic sector.

I use spatial variation in the urban European population as a proxy measure for the formal
economy and therefore exposure to the 1950 reform which increased the incentive to register
but only for Moroccans working in the formal sector. Specifically, I exploit data from the
1951 census for Morocco’s 19 municipalities and 29 towns (Service des Statistiques 1954),°

to create a dummy variable indicating whether there were any Europeans enumerated at the

8Section 9.2 in the Appendix presents evidence inconsistent with a more general shift in preferences for
public schooling based on proximity to Europeans in rural areas.

9The 1951 population census was the most detailed and comprehensive enumeration of the European
population ever conducted in colonial Morocco.
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municipal and town level in 1951, aggregated at the contemporary province as reported in
the IPUMS data, and interact this historic measure of an urban European presence with a
dummy variable indicating whether an individual respondent was born before or after the
civil registry reform of 1950. This suggests a standard two-way fixed effects difference in

differences equation:

Yiji = aj + Be + (BTi)y + (C513)6 + €1 (1)

Where Y is an outcome of interest (registration and education outcomes) for an individual
¢ in province j for a given age k, o is the province of birth fixed effect for each of the 46
contemporary provinces in the former French protectorate, S is a cohort of birth fixed effect,
the difference in differences term is the interaction of P; denoting whether any foreigners
were enumerated in municipalities and towns in the 1951 census, and 7} indicating whether
the individual was born in 1951 or later, C} is a vector of province specific controls, including
interactions of all control variables with the European dummy as enumerated in 1951 and my
post-1950 dummy and € is an error term. All specifications include clustered robust standard
errors at the level of the province, the lowest geographic unit available in the public IPUMS
data.

Because I include fixed effects for cohorts of birth and province, the equation is comparing
outcomes between those born before and after the reform within provinces with and without
urban European enclaves under colonialism. Although the inclusion of provincial fixed effects
soak up variation between treated and untreated provinces, the interaction of the pre/post
dummy and the presence or absence of an urban European population, my proxy for the
presence or absence of the formal economic sector, is identified.!”

A central challenge with all difference in difference designs is selecting the relevant period

of analysis. A greater number of cohorts increases the chance that some other unmeasured

10Gection 7.3 in the Appendix includes the results of specifications with regional, rather than provincial
fixed effects. This less conservative specification, which takes averages across treated and untreated provinces
in the same region, increases the difference in differences coefficient for all outcome variables.
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variable or intervention, and not the theorized shock, is driving the result. The two main
concerns given the timing of the 1950 civil registry reform is Moroccan independence in 1956
and a 1963 law that made primary education compulsory for boys and girls between the
ages of 7-12. To address these concerns I subset the IPUMS sample to cohorts born between
1945 and 1956. Because primary schooling generally started at the age of 6, this means that
pre-treatment cohorts would have started school between 1951 and 1956 and post-treatment
cohorts would have started school between 1957 and 1963, when primary schooling was not
compulsory. While independence could have increased rates of enrollment, the fact that
the Moroccan government felt it necessary to pass a law making public school compulsory,
and low rates of compliance with that law for decades subsequently, suggests independence
alone was not enough to encourage parents to send their children, especially girls, to public
schools.

A second major challenge for any difference in differences design concerns the timing of
the reform. If there was widespread knowledge that a reform was imminent, and parents
shifted their behavior, for example by moving to certain provinces prior to the passage of
the reform we might be concerned about the validity of the research design. The available
historical evidence suggests that this was not the case. As noted above, the implementation
of the reform was a protracted negotiation among political elites that lasted more than
12 years and was interrupted by the outbreak of World War II. The political impasse was
finally broken in 1949 and the official proclamation was made shortly afterwards in March
1950 (Decroux 1950). While keen observers would have been aware that there were ongoing
debates about the extension of the civil registry, secondary sources make it clear that even
participants in this debate could not have known exactly when or even if the reform would

be implemented until months prior to its announcement (Filizzola 1958, 148-163).
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Controls

I drop four categories of respondents from the dataset. Because the 1950 reform was
implemented only in the French protectorate rather than the Spanish protectorate, I drop
all respondents in the contemporary provinces previously colonized by Spain (n=30,768). 1
then drop all non-citizens(n=679), and Moroccan citizens born abroad (n=724). Finally, I
drop respondents who were “absent,” often because they were living abroad, meaning that

a family member completed the census on their behalf (n=11,194).

Table 1: Summary Statistics, (1945-1956)

Microdata count mean sd min max
Reported Month of Birth 111560 0.089 0.285 0 1
Years of Formal Education 111560 2.408 4.150 0 18
Literate in French and Arabic 111560 0.228 0.420 0 1
Any Formal Schooling 111560  0.313 0.464 0 1
Born After 1950 111560  0.588 0.492 0 1
Native Language Arabic 111560  0.681 0.466 0 1
Women 111560  0.509 0.500 0 1
Provincial Controls

Urban Foreigners, 1950 111560 0.830 0.376 0 1
No. Civil Registry Offices 111560  9.073 7.958 0 40
No. Muslim Primary Classrooms, 1952 111560 131.574  117.561 0 547
No. Muslim Primary Schools, 1952 111560  22.160 13.093 0 76
No. Muslim Students, 1952 111560 4400.924 3615.294 0 11888
Coastal 111560  0.504 0.500 0 1
Mean Elevation 111560  522.181  449.442 14.719 1631.237
Estimated pre-Colonial Cropland 111451  17.435 8.033 0.051 29
Estimated pre-Colonial Population Density 111451 227.970  413.474  0.595 1190.295
N 111560

Table 1 report the descriptive statistics after these groups have been removed from the
IPUMS sample. Reporting a month of birth, enrollment in formal schooling, years of formal
education and literacy in French and Arabic are the main outcomes of interest. To account
for variation over time and space, I include fixed effects for each province, the lowest level of
administration reported in the IPUMS sample as well as annual cohorts based on reported

age. I control for gender and ethnicity but do not include any other contemporary controls

19



because of concerns about biasing the results through the inclusion of “bad controls” which
are themselves correlated with variation in historic levels of European presence (Angrist and
Piscke 2009, Chapter 3). This is most important with respect to urban and rural households.
A large body of evidence suggests that state capacity is generally lower in rural areas. While
the 1994 census included a measure of whether a contemporary household was rural or urban,
this is clearly a result of patterns of European settlement during the colonial period.!!

Because environmental characteristics like elevation, soil quality, and agricultural tradi-
tions impact rates of registration (Scott 2009), I also include controls to account for variation
in elevation, access to the sea, estimations of the amount of cultivated land and population
density prior to colonialism (Klein Goldewijk et al. 2011).

The inclusion of provincial fixed effects helps address the concern that any association
between the European population and education outcomes is simply a legacy of colonial
infrastructure and not registration. To account for differences in levels of colonial infrastruc-
ture I digitized a map of all of the Civil Registry offices as enumerated in 1951. I geolocated
this map and include a simple count variable of the number of offices for each contempo-
rary province in the IPUMS sample.!? In 1945 the French government introduced a fund
designed to improve public infrastructure and services, including schools, in the colonies
the “Investment Fund for Economic and Social Development” (Fond d’Investissement pour
le Développement Economique et Social), known by its French acronym (FIDES) (Huillery
2014, 15). To alleviate concerns that the education results are driven by differences in
colonial schools, I digitized a comprehensive enumeration of the universe of 977 elementary
schools for Muslims in 1952 (Bureau de la Documentation de I'Information et de la Statis-
tique 1952). I was able to geolocate 846 (86%) of these schools to contemporary locations.
For each contemporary province I include a simple count of the number of schools, classes,

and students, to account for the fact that some schools are larger than others.!

11Gee Section 4 of the Appendix for more elaboration on this point.

12Gection 3 of the Appendix contains the archival map.

13Unfortunately these data do not include the date in which schools or civil registry offices were estab-
lished.
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Because all of the control variables with the exception of gender and ethnicity are mea-
sured at the level of the province, the lowest administrative unit available in the IPUMS
data and would drop out with the inclusion of province fixed effects, I interact each of these
variables with the treatment variables: the post-1950 dummy and the dummy indicating
whether any Europeans were enumerated in the 1950 census to ensure that these results are
not mechanically driven by the progressive expansion of the Moroccan state over time or

higher levels of economic development left by European settlers.

Assumptions

The main assumption of all difference in differences designs is the “parallel trends” as-
sumption. While there can be differences in levels between treated and untreated groups,
this assumption requires that these differences be consistent over time prior to the policy
reform.

Figure 4 shows the result of an event-study test of this assumption, using the Honest DiD
package for STATA (Bravo, Mauricio Caceres and Roth, Jonathan and Rambachan, Ashesh
2022).! In each specification the reference year, individuals born in 1950 are omitted. We
can see there is a significant increase in rates of registration, enrollment in formal schooling,
years of formal schooling, and French literacy for cohorts born in 1951, even after controlling
for differences between men and women, and differences between speakers of Arabic and
Morocco’s Amazigh languages. I interpret the absence of statistically significant differences

prior to treatment in 1951 as consistent with the parallel trends assumption.!®

DID Results

The difference in differences estimator measures the average treatment effect on the

treated, in this case the difference in registration and compulsory schooling between those

14Gection 7.4 in the Appendix uses a regression based approach for a more conventional visual test.
15Gection 5 employs a “robust inference” approach to sensitivity analysis using the HonestDiD package
to further defend the validity of the parallel trends assumption.
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Figure 4: Honest DiD: Event Study

Effect on Registration Effect on Formal Schooling

e
0t
—

.05

Estimate and 95% Conf. Int.

—e—
Estimate and 95% Conf. Int.
)

-.05 -3

\a) S\ Q® %) N N ") © S\ @ <) N O e
PSAPSEF UGG PSS VP
P AN N AN Y A O N AP ONN AN S
ol *e?’ & *e?’ \\vz?’ & 5 & ¢ & & &F &L &
OV OV OV O o OV OV OV O O
o N4
<® <®
Effect on Formal Schooling, Years Effect on French & Arabic Literacy
19 1 %
£ olg % T I % £ oI % T %
e E IR A IO
Q Q
S 3
* R
0 n
o 4 o 14
° °
c c
© ©
2 2
© ©
£ % £ %
3 -2 B -2
w w
3+ 3
6 © & ® 9 XN & 6 ©® A ® 9 N &
/\Qv /\qu /@u /\Qv /\gh ;@@ S & A A Al S
P AN AN AN ) PR AN OO 2N S
@’b QJ'D e}‘b 12? @'b QJ’D o ‘Zz’b ‘Zz’b Z‘b Q‘b Q'b Q‘b q?/
NN N NN Q\)’b NN N N NN Q‘{b
& &
NG N
<® <®

born before and after the reforms within the same province.

Table 2 presents the results of the difference in differences specification using the micro
level data from the 1994 census for four different outcomes: registration, as proxied by
whether an individual could document their month of birth (Column 1), formal schooling,
as proxied by whether an individual reported ever enrolling in first grade or above (Column
2), Literacy in French and Arabic (Column 3), and Years of Formal Education (Column 4).

These results indicate that being born after the 1950 reform, in a province where FEuro-

peans were enumerated in 1951, caused an increase of 2% in birth registration, a 2% increase
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Table 2: Effect of Reforms and European Settlement on Registration and Education Out-
comes, 1945-1956

Registration Formal Literacy, Formal
Schooling Arabic & Schooling,
French Years
M (2) (3) (4)
Difference in Differences 0.019** 0.023** 0.024*** 0.207**
(0.009) (0.009) (0.009) (0.081)
Controls vV Vv vV Vv
Admin FE vV Vv Vv Vv
R? 0.10 0.21 0.17 0.21
N 111451 111451 111451 111451
Dep. Var. Mean 0.089 0.313 0.228 2.409

Notes: *xp < 0.1,* * p < 0.05, % *x xp < 0.01.
Fixed Effects and Clustered Robust Standard Errors at Province.

in reported enrollment in formal schooling and French literacy, and a .21 increase in reported
years of formal schooling. Relative to the average means of the outcome variables, reported
at the bottom of the table, these are large and substantive effects. These results are robust
to alternative measures of the difference in differences design, distinct subsets of the data,
and alternative modeling strategies.!®

The results in Table 2 provide evidence that the 1950 Civil Registry reform had an
impact on education outcomes for cohorts born prior to Moroccan independence in 1956.
But a central claim of my theory is that enforcement of policies like compulsory education
are difficult where rates of registration are low. A testable implication of this argument is
that the impact of the civil registration reform should increase following the expansion of
compulsory education to cohorts born after 1957.

Table 3 employs the same difference in differences design, but for cohorts born between
1945 and 1963. Being born after the 1950 reform in provinces where Europeans were enu-
merated in 1951 caused a 3% increase in registration, a 2.7% increase in enrollment in formal
schooling, 2% increase in literacy in French and Arabic, and a quarter year increase in formal

schooling. With the exception of the literacy outcome, the coefficients reported in Table 3

are larger than those reported in Table 2, albeit “noisier.” I interpret these estimates as

16See Section 7 in the Appendix for these additional specifications.
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Table 3: Effect of Reforms and European Settlement on Registration and Education Out-
comes, 1945-1963

Registration Formal Literacy, Formal
Schooling Arabic & Schooling,
French Years
M (2) (3) (4)
Difference in Differences 0.034*** 0.027** 0.020* 0.258%*
(0.012) (0.013) (0.011) (0.129)
Controls Vv Vv vV Vv
Admin FE vV V4 V4 4
R? 0.15 0.21 0.16 0.19
N 208562 208562 208562 208562
Dep. Var. Mean 0.151 0.351 0.258 2.840

Notes: *p < 0.1, * % p < 0.05, % * xp < 0.01.
Fixed Effects and Clustered Robust Standard Errors at Province.

consistent with my claim about the increased importance of registration for cohorts born

after independence, but before the implementation of mandatory civil registration.

Descriptive Evidence: Registration and Compulsory Schooling

The difference in differences results provides quantitative evidence that the 1950 reform
significantly shaped the expansion of public education, especially after the introduction of
compulsory education in 1963. But if registration was really an obstacle, we should ex-
pect to locate descriptive evidence that Morocco’s bureaucrats actually struggled with the
constraints imposed by their limited information capacity. This section draws on archival
evidence and a new digitization of the 1971 census to illustrate how low levels of information

constrained the expansion of public schools after independence.

Archival Evidence

Variation in the quality and availability of even basic vital statistics inherited from the
colonial government presented a significant obstacle for the Moroccan government post-
independence, especially in the countryside. In 1971 an economist was commissioned to

conduct a study of primary education in Morocco by the Ministry of Regional Planning.
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Figure 5: Registration of Moroccan Households, 1971
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His suggestions included,“Build more schools in the countryside than in the cities, where the
rural population doesn’t justify the creation of a school, mobile schools should be considered...
Enforce the compulsory education law by sanctioning parents who don’t send their children
to primary school...”

These recommendations assumed a level of information that was simply unavailable to the
Moroccan government. In 1963, the same year that it made primary education compulsory,
the Moroccan government required for the first time that all births and deaths be registered
with local authorities through the civil registry. However, eight years later the 1971 census
indicated that the collection of even basic vital statistics was weak outside of major urban
centers and large swaths of the population were still unregistered.

Figure 5 provides a visual illustration of just how uneven registration was using aggre-
gated data from the 1971 census, the first to record a household’s registration status (Secre-
tariat d'Etat au Plan et au Developpement Regional 1977).17 On average only about 35% of
Moroccan households were included in the civil registry, but there was significant variation in

rates of compliance. Registration tended to be higher in urban areas, particularly the major

1"Unfortunately microdata from the 1971 population census are not publicly available.
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coastal cities of Casablanca and Rabat, as well as the former imperial capitals: Marrakesh,
Meknes, and Fez, home to the overwhelming majority of Morocco’s former colonial settlers,
where average rates of registration were close to 65%. Numerous official attempts to formu-
late multi-year development plans post-independence lamented the weakness of data used to
make projections about population growth, rural to urban migration, or even basic fertility
statistics. As one observer noted, “Age data necessary for demographic models cannot be
accurately collected because many Moroccan respondents neither record their birth dates
nor celebrate birthdays” (Quandt 1973, pp.viii-ix).

These challenges appear to have been well understood for some time. An insightful memo
written shortly after independence by a local bureaucrat named Ghali Laraki noted that the
state had to “start from zero” when implementing mass education in the countryside, he
then outlined two possible paths forward, “Should we increase the number of rural schools,
to educate the most Moroccans, no matter the cost, rapidly building schools no matter
where, even far from roads and outside of still undetermined [population| centers? Or is it
preferable to build on existing schools in the population centers of rural communes... From
the implemented study and the results obtained so far, it is the second solution that has
won all of the votes (Laraki 1961).” The Laraki memo suggests that government officials
recognized that need was highest in the countryside, but the cost and logistical obstacles
associated with reaching these students was viewed as simply too high for the Moroccan
state. Because of its limited reach, rural students would have to come to the Moroccan
state, not vice versa.

This policy had direct implications for the expansion of public schooling. In 1976 the
Moroccan government conducted the first comprehensive enumeration of public elementary
schools in the country post-independence. 35% of localities, mostly rural communes, lacked
a public elementary school. Of the 1,547 facilities enumerated by the government, 12% of the
schools and 19% of the students were located in the city of Casablanca, home to a plurality

of European citizens under colonialism, despite the fact that the municipality accounted for
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just 9.2% of all children under fourteen in 1971 (Ministére de 1’Enseignement Primaire et

Secondaire 1976).

Evidence from the 1971 Population Census and 1975 School Census

A major limitation of the IPUMS dataset is that data are reported at the level of Mo-
rocco’s 52 provinces in 1994. This means that while the microdata are ideal for exploiting
temporal variation while controlling for a host of individual characteristics, the high level of
aggregation in the IPUMS data makes it more difficult to test some of the spatial mecha-
nisms underlying my theoretical claims about the linkages between colonialism and rates of
registration and education after the 1950 reform.

To address these concerns I bring in data on reported rates of registration from the 1971
census for each of Morocco’s 918 communes (Admin-4). This was the first census to record
rates of registration at the household level (Secretariat d’Etat au Plan et au Developpement
Regional 1977). To account for the difference in population across localities, I create a stan-
dardized variable, the share of registered households in each locality. I similarly standardize
the reported number of foreigners and male and female students, dividing the reported to-
tals by the total population and the male and female populations between the ages of 6
and 24 respectively. As controls I include the share of modern houses, as a rough proxy for
local development, as well as the mean elevation, and estimated measures of the pre-colonial
population and crop density as in the main DiD specifications.

As in many former colonies, the foreign population of Morocco fell precipitously following
independence. Foreigners went from an estimated 5.7% of the population in 1951, to around
3.4% in 1960 to less than 1% in 1971. Table 4 shows that despite this significant decline,
there was still an association between the share of foreigners and the share of registered
households in 1971 (Column 1). This is consistent with my argument and previous evidence
suggesting that rates of registration were closely tied to proximity of colonial enclaves.

Columns 2 and 3 show that the share of registered households is closely associated with
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Table 4: European Settlement, Registration, and Enrollment, 1971

Registered Households Enrollment, Men Enrollment, Women

(1) (2) (3)

Share Foreign Population 0.687* -0.199 0.464
(0.412) (0.455) (0.390)
Share Registered Households 0.285%** 0.119%**
(0.025) (0.013)
Controls v Vv vV
Admin FE vV vV Vv
R? 0.48 0.72 0.84
N 909 909 909
Dep. Var. Mean 0.330 0.318 0.086

Notes: *p < 0.1, * * p < 0.05, % *x xp < 0.01.
Provincial Fixed Effects and Clustered Robust Standard Errors at Locality.

higher rates of enrollment for both boys and girls. Although these are simple associations
and should not be interpreted causally, it is interesting to note that the coefficient for male
enrollment is more than double that for women, a result consistent with previous research
on the pervasive challenges posed by gender inequality in the expansion of mass education
in Morocco (Wagner 1993).

Because these are not microdata we might be concerned that these associations are
driven by higher rates of education and registration among the last remaining foreigners in
Morocco. While I cannot entirely rule this possibility out using the aggregated totals in the
1971 census, it is worth noting that while the share of foreigners is positively associated with
registration, the share of the foreign population is not significant for either of the enrollment
outcomes. If these results were being driven by higher rates of registration and education
among foreigners we would expect to see positive and significant associations between the
share of foreigners and all three outcomes.

What about my claim that where registration was lower, planning and enforcement of
compulsory education was more difficult? To test these claims, I combine the data on rates
of registration with a comprehensive enumeration of every primary school in the country
conducted in 1975 (Ministere de I’Enseignement Primaire et Secondaire 1976). To my knowl-
edge, this was the first attempt by the Moroccan government to survey every public school

in the country post-independence. The enumeration of public elementary schools provides
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data on 1,548 individual facilities across 596 distinct localities. For each facility the report
provided data on the number of classes, staff, the total number of students, as well as the
total number of students in Cours Moyen 2 (CM2), the final class prior to middle school.
To match these data against the data from the 1971 census I aggregate the average of these

reported totals for each school by commune.

Table 5: Registration, Infrastructure, and Quality, 1975

School  Number of Schools Share CM2 Teacher Student Ratio
(1) (2) (3) (4)

Share Registered Households — 0.742%** 0.041 0.065*** 1.394
(0.100) (1.191) (0.013) (1.694)
Share Foreign Population -0.467 34.772 -0.166 -32.803*
(0.897) (25.423) (0.103) (18.804)
Controls vV vV Vv Vv
Admin FE vV vV vV vV
R? 0.22 0.31 0.49 0.39
N 909 909 513 518
Dep. Var. Mean 0.573 1.614 0.150 33.906

Provincial Fixed Efteets and Clustered Robust Standard Brrors at Locality

A natural first test of my claim is to see whether localities with greater rates of registration
were more likely to have a school. Table 5 shows a strong and positive association between
the share of registered households in 1970 and whether a locality reported a public elementary
school in 1975 (Column 1). There is no association between the share of registered households
and the number of public elementary schools (Column 2). Consistent with the Laraki memo
described in Section , this suggests that registration played a bigger role in deciding where to
place an initial school, rather than trying to make a determination about adding additional
schools. Interestingly, a higher rate of registration is associated with a greater share of
students in CM2 (Column 3), the final year of elementary school. This suggests that not only
were higher rates of registration associated with greater rates of enrollment as in Table 4, but
greater retention of older students. There is no association between rates of registration and
school crowding as proxied by the mean teacher student ratio (Column 4). Overall, I view
this evidence as consistent with my theorized claims that the state targeted infrastructure

in the areas where it had more information, and as a result was better able to enroll and
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retain students than in areas where rates of registration were low.

1 Conclusion

These results have significant theoretical implications for understanding the historical
origins of local variation in public education in former colonies, particularly countries like
Morocco, where ethnic differences are less politically salient. This article makes three contri-
butions. First, while we have an abundance of evidence that information shapes the provision
of public goods, the origins of this variation are often unclear, especially at the local level.
This article introduced a new theory that in former colonies, the amount of information that
the state inherited at independence were closely associated with colonial policy. Low levels
of information capacity inherited from the colonial state inhibited planning and expansion
of public goods like compulsory education for decades following independence. Empirically,
I provide evidence of how a policy reform under colonialism had an immediate but uneven
impact on rates of registration, which subsequently shaped post-independence education
outcomes, even after the introduction of compulsory education. Conceptually, I contribute
to a growing body of research on the “informational foundations” of the state introducing
a micro level measure of registration, the reported presence or absence of a month of birth,
that is generalizable to a wide range of countries and contexts, especially in the developing
world.

While I tested my theoretical claims about the relationship between historical legacies
of colonial settlement and registration in Morocco, insights from this case are generalizable
to other contexts. We should anticipate similar disparities in local informational capacity
in former settler colonies where colonial policy excluded subjects from the civil registry.
In line with a wide range of evidence on the negative impacts of colonialism for economic
and political development, this paper suggests that a crucial tool of modern governance:
information capacity, was significantly impeded by exclusionary colonial policies. Finally,

the theory and evidence presented here strongly suggest the importance of civil registration
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for reducing education inequality. In the absence of data about the school-age population
in a given locality, policy planning, implementation, and the enforcement of compulsory

education are much more difficult.
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