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Abstract

We study the effect of exposure to colonial public primary education on contemporary
education outcomes in Tunisia. We assemble a new data set on the location of schools with
the number of pupils by origin, along with population data during the French protectorate
(1881-1956). We match those with contemporary data on education at both district and
individual level. We find that the exposure of local population to colonial public primary
education has a long-lasting effect on educational outcomes, even when controlling for
colonial investments in education. A one per cent increase in Tunisian enrolment rate in
1931 is associated with a 1.69 percentage points increase in literacy rate in 2014. Our results
are driven by older generations, namely individuals who attended primary schools before
the 1989/91 education reform. We suggest that the efforts undertaken by the Tunisian
government after independence to promote schooling finally paid off after 40 years and
overturned the effects of history.
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1 Introduction

Economic performance has been shown to be persistent and long-lasting (Michalopoulos and
Papaioannou 2017; Nunn 2009; Sequeira et al. 2020). In particular, colonial institutions play a
major role in explaining current economic outcomes (Acemoglu, Johnson et al. 2001; Banerjee
and Iyer 2005). Along this line, this paper investigates the effect of local population exposure to
colonial public primary education in Tunisia on current educational outcomes. We assemble a
unique data set on the location of colonial schools with the number of pupils and teachers
by origin, along with population data including Tunisians and Europeans in 1931 during
the French protectorate (1881-1956). We match these data with contemporary census data
at the district level. We find that a one per cent increase in exposure of local population to
colonial public primary education, measured by enrolment rate in 1931, is associated with
a 1.69 percentage points increase in literacy rate in 2014. Results account for European
population and colonial investments in education, measured by the number of teachers per
1,000 inhabitants in 1931.1

We further take advantage of the 2019 Tunisian Population and Labour Force Survey, a
nationally representative sample at the household level, to study the dynamic effect of the
legacy of colonial public primary education. We find that a one per cent increase in Tunisian
children enrolment in 1931 is associated with an increase of 0.9 percentage point in the
probability of being literate in 2019. In addition, we decompose the population in age category
using a 10 year gap from 10-19 to 70-79. We document that the older the age category, the
higher the association between Tunisian enrolment in 1931 and the probability of being literate
in 2019. The relationship becomes no longer significant for generations born after 1990. These
findings seem in line with the successive post-independence educational reforms implemented
by the Tunisian government to make primary education universally available (Bouttemont
2002; Eibl 2020; Tarifa 1971). The year 1990 coincides with the last important educational
reform (1989-91) which made schooling compulsory for children between 6 and 16 year-old.
We believe that these reforms overturned the lasting effect of colonial public investment in

education 40 years after independence.

This paper is related to the broad literature on the persistent effects of colonial institutions
on contemporary outcomes (Acemoglu, Gallego et al. 2014; Banerjee and Iyer 2005; Delleaux
2010; La Porta et al. 1999). In a seminal work, Huillery (2009) investigates the long term impact
of colonial investment on education, health, and infrastructure in French West Africa. She
highlights the persistence of investment as the main mechanism, meaning that current public
investments are predominant in areas where colonial investment was already prevailing at
the time. Rocha et al. (2017) study the long-run effect of the settlement policy implemented
in Brazil to attract more educated immigrants in some municipalities at the turn of the 20th

century. They show that the policy resulted in higher levels of schooling and income per

1" In a placebo exercise, we find no correlation between Italian enrolment rate in 1931 and literacy rate in Tunisia
in 2014. Our findings are also robust to alternative specifications such as varying the variables of interests, and
to different district divisions.



capita one century later. Documenting the effect of the partition of Cameroon, Dupraz (2019)
find that, in 2005, individuals born after 1970 were more likely to finish high school and have
a high-skilled occupation if they were born in the former British part of the country.

Our paper builds on and expand this literature by exploiting the direct exposure of local
population to colonial education. To the best of our knowledge, we are the first to investigate
the effect of exposure to colonial public primary education while controlling for the level of
investment rather than the effect of investment itself. We believe that this is a significant
contribution, as local children enrolment in colonial public primary schools may play a more
important role than the mere presence of a school itself. Finally, we contribute to the literature
by showing that the persistence is driven by older generations, and that the persistence no
longer holds for younger ones. Aligned with Chaudhary and Garg (2015) results,? we believe
that effective policies can counteract the persistent effect of colonial investment in education.
Last but not least, the creation of colonial school-level data and district-level population data
is also a contribution of this paper to the existing literature on economic history. In particular,
we create a repository of historic places, which contains geo-coded information on more than

1,300 localities across Tunisia. These data provide avenue for further research on Tunisia.?

The remainder of the paper is organised as follows. Section 2 provides historical background
on the French protectorate in Tunisia and discusses the history of education since the early
19th century. Section 3 describes the sources and methodology used to assemble our data
set. Section 4 introduces the empirical strategy, quantifies the effect of exposure to colonial
education on contemporary education outcomes. Section 5 discusses our findings and Section
6 concludes.

2 Historical background

2.1 The French protectorate

The French protectorate in Tunisia lasted from 1881 to 1956. Before that, Tunisia was under the
Ottoman rule since 1574. Between 1837 and 1855, Ahmed Bey, the Bey of Tunis, delved Tunisia
into sustained public expenditures, leaving the country with considerable financial difficulties.
These financial difficulties forced the regency of Tunis to contract its first loans. The two
successive Beys carried on expansive policies. France took advantage of the country financial
crisis combined with the decline of the Ottoman empire to seize power. During the Congress
of Berlin, in 1878, Germany and Britain allowed France to invade Tunisia. In February 1881, a
conflict between a Tunisian tribe, the Kroumirs, and an Algerian one, the Ouled Nahd, provided
the ground for a French military intervention. In just few months, it resulted in the signing
of the Treaty of Bardo. In 12 May 1881, Tunisia became officially a French protectorate. The

2 Chaudhary and Garg (2015) show that the persistent effect of colonial investment in education holds for a couple
of decades in India, but effective policies counterbalanced this long term effect.

3 There were only a small number of missionary schools in Tunisia during the colonial rule. We do not discuss
the rich literature on the long-term consequences of missionary education (e.g. Bauer et al. 2022; Caicedo 2019;
Cogneau and Moradi 2014; Jedwab et al. 2022; Waldinger 2017; Wantchekon et al. 2014; Wietzke 2015).



subsequent conventions of La Marsa (8 June 1883) transferred the administrative, judiciary and
financial responsibilities from the Bey to the French government.

Online Appendix Table A.1 depicts the evolution of the population living Tunisia by origin
between 1881 and 1956. By 1881, Tunisia had a population of about 850,000, including 19,000
Europeans. The presence of Europeans in Tunisia started to be sizeable few decades earlier
with the arrival of the Maltese in 1816, followed by the Italians, almost exclusively Sicilians,
in the 1820s. As for the French population, immigration mostly began after the end of the
conquest of Algeria in 1857 (Planel 2015). During the first decades of the protectorate, roughly
2,000 French colons settled in Tunisia every year.* In 1906, Italians represented 63 per cent of
the foreign population and were, until 1931, the largest European community in Tunisia (online
Appendix Table A.1).> Out-migration began in 1954, two years before the independence in 20
March 1956. In 1958, more than half of the French population had already left (Wolkowitsch
1959). The process was somehow slower with the Italian population. Only 20 per cent had left
by 1958, and 90 per cent by 1969. Nowadays, only 800 Italians living in Tunisia come from the
pre-independence community (Davi 2000).

2.2 Colonial education

For centuries, religious spaces were the only source of education in Tunisia. The Medersa of
the Al Zaytouna Mosque was created in 737, and played a primary role in education. In
1838, the first military and non-religious school was created.® Forty years later, in 1875, the
Sadiki college was founded following the French schooling system. It was the first modern,
non-religious as well as non-military educational structure in the country. In 1893, traditional
elementary education given in the Qur’anic schools was however still prevailing with 961
Kottebs, including 108 in Tunis, gathering 15,000 children (Bourdand 1893, p. 294).”

European education started in Tunisia with the arrival of European migrants in the early 19th
century. In 1830, a protestant school was founded by the British for the Maltese population.
The same year, an Israelite school was founded by the London Jews Society. The first French
school was created in 1840 by mother Emilie de Vialar and was a free girl’s school. In 1843,
the first Italian school was founded. A dozen of French schools, and a few other European
schools were founded after that and until 1883. These were all private and congregational
schools, almost exclusively located in Tunis and to some extent in Sousse and Sfax, two major
coastal cities (Bannour 2001). There was therefore neither public nor private spread modern

In the mid-1890s, the French protectorate implemented a colonisation policy targeting small land holders.
However, contrary to Algeria, French never had access to agricultural land for free, which slowed down the
settlement process. Centre des archives diplomatiques de Nantes, Tunisie, protectorat, ler versement (hereafter
CADN-Tun., ler vers.), 1361 et 1362.

The presence of Italians was a constant source of worries for the French administration that continuously
sought for means to increase the presence of French settlers and /or to make sure that the interests of the Italian
population were in line with those of France. CADN-Tun., ler vers., 916 A et 2130 a 2134.

The Ecole Polytechnique du Bardo later became known as the Ecole Millitaire du Bardo.

For an overview of the education system before the protectorate, see Arnoulet (1994), and Foncin (1882). Degorge
(2002) provides a discussion of the progresses of public education during the protectorate. On the evolution of
non-public schools during this period, see Damis (1974).



education system before the foundation of the Direction Générale de I'Instruction Publique in 1883
with Louis Machuel as head of the institution. The main goal of the colonial education system
was to give French settlers the opportunity to study in a French schooling system. Historical
documents highlight the fact that French education also aimed to attract European children
in order to gain cultural influence over Italians, and Tunisian children not only for cultural

reasons but also to build a relatively skilled labour force.®

In 1881, France enacted Jules Ferry’s laws, making French public schools free, compulsory,
and secular. After 30 years of presence in Algeria, France could benefit from the experience
accumulated to set up their education system in Tunisia. Jule Ferry recommended to give
a religious education to both European Catholics and Tunisian Muslims, to teach Arabic
alongside with French, and to ensure that Tunisian teachers handled of Arabic and Islamic
lessons (Sraieb 1993). These recommendations were born from France’s failure in Algeria
to bring local children to school.” Moreover, catechism were also encouraged for European
population specifically in order to teach French to a large and very religious Italian population.

Online Appendix Table A.2 provides an overview of the evolution of colonial investment
in public primary education. Between 1891 and 1931, the number of public primary school
increased from 76 to 468 and the number of pupils from 8,208 to 67,089. Online Appendix
Table A.2 also highlights the geographic diffusion of colonial investment in education. French
schools were located in 163 districts over 264 in 1931, compared to only 43 in 1891. The share of
Tunisian pupils increased from 32 per cent in 1891 to 52 per cent of the total number of pupils
in 1931.

2.3 Education after independence

The post-independence government viewed education as a priority. The share of government
budget allocated to education grew from 18 per cent in 1958-9 to 32 per cent in 1967 (Eibl 2020;
Tarifa 1971). The government aimed a unified educational system throughout the country and
to reach full enrolment in primary school by 1966 in a context of high fertility rate. It implies
that approximately 980,000 children per year should be enrolled to school by 1966, whereas
about 270,631 children attended primary school in 1956-7. One of the biggest constraint was
the low number of teachers available, with only 6,195 teachers in 1957, whereas around 20,000
were needed in order to keep a reasonable ratio of 40 pupils per teacher. To reach this goal, the

first main education reform after independence was designed and implemented in 1958.

The second main education reform in Tunisia occurred between 1989 and 1991, a few years
after the political transition from the rule of president Habib Bourguiba (1956-87) to Zine El
Abidine Ben Ali who ruled from 1987 to the revolution of 2011. The reform made school

compulsory for children between 6 and 16 years old, and, among other things, reinforced

On the diffusion of Italian schools during the colonial period, see Montalbano (2020). The widespread presence
of Italian speaking schools was a concern for the colonial administration that feared the diffusion of the Italian
influence and the risk to be overthrown. CADN-Tun., ler vers., 1356 a 1358.

Jules Ferry’s vision was to make local populations feel safe and comfortable, integrating their religion and
language to the curriculum so that they do not fear any threat of uprooting linked to French public schools.
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secularisation in the schooling system by prohibiting religious veil and making mixed-sex
classes compulsory. For the first time, Tunisia reached 4,300 primary schools in 1994-5, a
number which remained stable ever since. By 2014, the enrolment rate of children aged 6—
11 reached 99 per cent and the overall enrolment rate 95.8 per cent.!” The government also put
substantial efforts in terms of infrastructure and teachers training, which decreased the ratio
of pupils per teacher from 42 to 17 between the 1960s and 2014.!

3 Data

The empirical analysis is based on a new data set on the location of colonial public primary
schools in 1931, including the number of pupils and teachers by origin, along with population
data, which we match with existing contemporary data on education at the district level. This
section describes the sources and methodology used to create these databases.

3.1 Units of analysis

As of 2014, Tunisia was divided into 264 districts (délégations), grouped in 24 governorates
(gouvernorats), themselves grouped into six geographical regions: north east, north west,
center east, center west, south east and south west (online Appendix Figure A.1). These
administrative boundaries are the results of various reforms since the independence in 1956,
and correspond only to some extent to the pre-existing administrative boundaries of the French
administration (contrdle civil) and the Tunisian administration (cheikhat and caidat) that co-
existed between 1881 and 1956. In addition, several modern-day large urban areas, such as
Gabes, Sfax, Sousse, or Tunis are divided into several districts. Historical sources, however,
rarely contain information on the exact postal addresses of school or the spatial distribution
of the population within the city. That means that it is impossible to allocate historical data
across districts within the same city. Moreover, in tiny urban districts pupils could have easily
shuttled from one district to the other within the same large city to attend school. Therefore, we
merge these districts to obtain consistent administrative borders. We also decide to exclude the
governorate of Tunis from our baseline sample. As the capital of Tunisia, Tunis concentrated an
unusually high numbers of European settlers during the protectorate, and continued to attract
the bulk of economic activities after independence (Belhedi 1999).12 Overall, our baseline
sample includes a total of 211 districts.'?

10 Ministere de I'Education, Tunisie, Statistiques scolaires, Données et indicateurs du secteur 2013-2014, http:

/ /www.education.gov.tn/article_education/statistiques/stat2013_2014/Livre_Stat.pdf (Last accessed on 17
March 2022).

For an overview of the the evolution of enrolment rate and literacy rate between 1956 and 2014, see online
Appendix Table A.3.

By the late 20th century, Tunis attracted three-fourth of the Tunisian students, accounted for 45 per cent of the
car fleet, and concentrated about 40 per cent of the tertiary employment in the public sector and 57 per cent of
the industrial employment. Tunis was also the major destination for Tunisian internal migrant workers after
independence.

In Table 6, we show that the results are robust to using the full sample of 264 districts, including Tunis.

11

12

13
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3.2 Contemporary outcomes

We assemble a series of educational outcomes from the population censuses of 2004 and 2014,
as well as from the 2019 Tunisian Labour Survey and the official statistics of the Tunisian
Ministry for Education. Information on literacy rates at the district level are derived from the
Recensement général de la population et de I’habitat carried out by the Tunisian national institute
of statistics in 2004 and 2014.1* We rely on the official statistics of the Tunisian Ministry for
Education to obtain the number of teachers and pupils by district in 2014-5 for 2014-5.1°
Finally, we use individual level data from the 2019 Tunisian Labour Force Survey (Enquéte
nationale sur la population et I'emploi 2019) to capture age-group specific literacy rates.!® We
divide individuals into age bin with a 10-year increment starting at 10 years old. We code
a dummy variable equal to one if the respondent is literate, and zero otherwise. Summary

statistics are reported in Table 1.

3.3 Historical data

Our analysis is based on a novel city-level data set constructed from the 1931 colonial
population censuses.!” In the censuses, French and European population were counted at
the localité level and the Tunisian population at the cheikhat level, which were the smallest

administrative divisions of the colonial Tunisian administration.

We complete these information with disaggregated data on the location of public primary
schools and the number of pupils by gender and nationality in 1931, obtained from the
Statistique Générale de la Tunisie elaborated by the Direction générale de I'agriculture, du commerce
et de la Colonisation.'® These annual reports contain a large amount of statistics on different
topics, including weather, health, education, trade, agricultural and industrial production.

However the content and/or the level of details varies from one year to another, and detailed

statistics on education is no longer reported after 1931.1

To the best of our knowledge, there is no available resources to accurately geo-code and
match Tunisian historical places with contemporary administrative units.’’ Therefore, we
manually created a dedicated database, which encompasses every place mentioned in the

14 http:/ /www.ins.tn/enquetes/recensement-general-de-la-population-et-de-lhabitat-2014 (Last accessed on 17
March 2022).

15 http:/ /www.education.gov.tn/?p=688&&lang=en (Last accessed on 17 March 2022).

16 https:/ /www.ilo.org/surveyLib/index.php/catalog /LFS#country=217 (Last accessed on 17 March 2022).

17 Bibliotheque nationale de France (hereafter BnF), NUMM-994559, Dénombrement de la population civile
indigene au 22 mars 1931. BnF, 8-SG-14304, Dénombrement de la population civile européenne et tunisienne
en Tunisie au 12 mars 1936. We choose the latest available point in time, 1931, in order to estimate the maximal
exposure.

18 BnF, 8-O31-371, Statistique Générale de la Tunisie, 1931.

19 We were unable to identify any relevant official publication providing disaggregated information on education

after the early 1930s. We searched in the collections of the French National Library, the Centre des Archives dip-

lomatiques de Nantes (CADN), which gathers the collections of documents produced by the French Protectorates
in Tunisia, and the Tunisian National Archives.

Online tools, such as GeoNames (www.geonames.org), return an extremely high number of false-positive due

to (i) errors and approximations made by French colonial administrators in the transliteration of Tunisian places;

(ii) the numerous changes in the name of places after 1956.
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various population censuses and statistical reports on education. We identify about 1,300
distinct places for which we provides the geographic coordinates. To circumvent the issue
of boundaries variations across time and the mismatch between historical and contemporary
administrative units, we use this database to match historical data with modern-day districts
based on the geographic location. Overall, we are able to geo-locate 98 per cent of the

population across our variables (online Appendix Table A .4).2!

We measure the level of exposure to colonial public primary education as the share of non-
adult population (individuals aged 0-18) attending primary schools in 1931. We compute
separate enrolment rate for French, Italian and Tunisian pupils. Because most of the Jewish
population left Tunisia after 1956 (Messika et al. 2015), we only consider Tunisian children
reported as Muslim in the official statistics. To calculate the school-age population, we rely
on the information on the age-structure of the population provided in the colonial censuses
from 1931.22 We further calculate the number of teachers and the number of schools per 1,000
Tunisian inhabitants in 1931 by district. Summary statistics are reported in Table 1.

3.4 Geographic and socioeconomic controls

We also combine a set of geographic and historical variables at the district level to control
for potential covariates that could affect both exposure to colonial education and education
outcomes today. This set of variables includes the distance to the coast, the average slope,
and the soil suitability for the cultivation of wheat and olive (FAO-GAEZ), the average rainfall
per year between 1901 and 1911 (Harris et al. 2020), the number mines in 1905, the number of
railway stations in 1926, and precolonial urban centres (André 1981).

4 Empirical strategy and results

Prima facie evidence. In Figure 1, we document the unconditional relationship between the
the exposure of local population to colonial public primary education and current educational
outcomes (Figure 1). There is a positive (0.278) and significant relationship between the

enrolment rate of Tunisian pupils in 1931 and the literacy rate in 2014.%4

21 For an overview of the geographical distribution of these variables, see online Appendix Figure A.2.

22 The demographic data on the Tunisian age-structure is available at the caidat level (n = 33) in the Table V,
Répartition de la population musulmane et israélite d’apres le sexe et I’dge (pp. 102-5). The demographic data on
the European age-structure is available at the circonscription level (n = 20) in the Annex 9, Répartition par
circonscriptions administratives de la population civile européenne, selon I'dge (p. 94). We assume that there is no
significant variations in the age strucutre within each caidat and circonscription, and match each place with its
respective administrative unit to derive school-age population before aggregating the data at the district level.

23 L'Echo des Mines et de la Métallurgie, Lundi 9 janvier 1905, 32e année, numéro 1648, pp. 18-20. BnF, IFN-

53081141, Tunisie physique et administrative, dressée par la Compagnie Francaise des Chemins de fer Tunisiens,

1926.

The figure displays a large number of zeros indicating that, in many districts, there was no school in 1931. In

online Appendix Table A.2, we show that the number of districts with at least one school increased significantly

between 1891 and 1931, but only reached 163 even after merging small districts. In Table 6, we provide evidence
that our results are not driven by fuzzy zeros.

24



4.1 Empirical Strategy

We estimate the long term effect of exposure of local population to colonial public primary

education on current educational outcomes by running the following regression:

Literacy rate;jxp014 = & + B1 log(Tunisian enrolment rate;j1931) + B2 Xijk + 1k + € (1)

where our dependent variable is the literacy rate of the population over 10 years old in 2014
in district i in governorate j in region k. The independent variable is the logarithm of Tunisian
enrolment rate in 1931 in district i in governorate j.*> The vector X;j; captures the set of control
variables in district i in governorate j. We control for the logarithm of European settlers
living in district i in 1931, to account for French settlement location that may be correlated
with schools location choice and long term economic development. We further control for the
logarithm of the number of teachers per 1,000 Tunisian inhabitants to account for the possible
role of investment in education by French settlers. In doing so, we are able to disentangle the
effect of colonial investment in education from the effect of exposure to colonial education.
We also add a set of geographical and economic controls, which includes a measure of terrain
slope, latitude, distance from the coast, soil suitability for wheat and olive, the average rainfall
per year between 1901 and 1911, the number of mines in 1905, the number of railway stations in
1926, and a dummy that equals one for pre-colonial major urban centres.?® 1 are region fixed
effects that account for time-invariant region characteristics (k = 6). In our baseline estimate,

we use robust standard errors clustered at the governorate level (j = 23).%7

4.2 Results

Baseline results. Table 2 reports the results of our baseline regression for Equation 1. In
column 1, we regress the logarithm of Tunisian enrolment rate in 1931 on the literacy rate
in 2014. The coefficient indicates that a one per cent increase in enrolment rate in 1931 is
associated with a 3.16 points increase in literacy rate in 2014. To account for the fact that the
location of French settlements and school location choices were not random, we include, in
columns 2 and 3, the logarithms of the European population and the number of teachers per
1,000 inhabitants in 1931. In column 4 we capture geographic and economic disparities across
the country by adding our set of geographical and historical controls. Our preferred baseline
specification is column 5, which includes region fixed effects to account for region-specific
factors. We find that a one per cent increase in enrolment rate in public primary schools in

25 We add 1 to our variables prior to their log transformation to retain zero-valued observations. Using the inverse
hyperbolic sine transformation rather than the log transformation does not alter our results.

26 Mines and Railways are calculated within a 10 km radius from the district.

27 In online Appendix Section B.1, we discuss the possibility that spatial autocorrelation leads to a spurious
correlation and an underestimation of standards errors (Kelly 2020). We show that our results are robust to
using a Bartlett spatial weights correction to compute standard errors.



1931 is associated with a 1.69 percentage points increase in literacy rate in 2014 - that is an
additional 850 individuals being literate in 2014.%

Placebo test. Despite the fact that we account for the settlers” presence, colonial investment
in education and a set of controls, differences in current Tunisian literacy rate may still be
explained by omitted variables impacting both enrolment rate during colonial time and current
literacy. The history of Tunisia enables us to run a placebo test to address this concern.
Indeed, during the protectorate, Italian population was important and outnumbered French
population until 1931 (online Appendix Table A.1). Moreover, French schools enrolled not only
French and Tunisian children, but also Italian children, most of whom left Tunisia shortly after
1956 (see Section 2). Therefore, one should expect the exposure of Italians to colonial public
primary education to have no predictive power on current educational outcomes. Table 3
present the results from estimating Equation 1, but with the logarithm of Italian and French
enrolment rate in 1931 as the main explanatory variables. Column 1 reports our baseline result
from Table 2 (column 5). Columns 2 and 3 report the results with the logarithm of Italian
and French enrolment in 1931, respectively. The coefficients are both close to zero and not
statistically significant. We interpret this finding as indicating that exposure of the Tunisian

population to colonial public primary education is the main factor explaining our results.

Persistence of investment. The literature has pointed out to the persistence of colonial
investment in the sense that past colonial investment strongly affects contemporaneous
investment (Huillery 2009; Wietzke 2015). However, there is no clear consensus on that matter.
For instance, Calvi and Mantovanelli (2018) find that the long lasting effect of access to health
care on contemporary health outcomes is not driven by the persistence of health infrastructure.
In this paper, we test the persistence of investment by investigating whether the level colonial
investment in education may explain contemporaneous one. We regress the number of schools
(teachers) per 1,000 Tunisian inhabitants in 2014 on the number of schools (teachers) per 1,000
Tunisian inhabitants in 1931, using the same empirical framework than in column 5 of Table 2.
Results are displayed in Table 4. We find that colonial investment is not associated with the
current number of schools per 1,000 inhabitants (column 1), and is negatively and significantly
associated with the current number teachers per 1,000 inhabitants in 2014 (column 2). It
should be noted that this result could be specific to the case of Tunisia. As we discuss in
Section 2.3, the post-independence government massively invested in primary education to
reach full enrolment rate for primary school age children throughout the country. We believe
these investments were significant enough over the last 60 years to offset pre-existing regional

disparities at independence

4.3 Robustness checks

In this section, we discuss various robustness checks to ensure that our baseline results are

robust to a variety of alternative specifications.

28 In 2014, the mean population in a district is 50,612 inhabitants and the mean literacy rate 76 per cent. Thus, a
1.69 percentage points increase corresponds to 50,612 x 1.69 = 855 individuals.



Alternative measures of educational outcomes. We replicate Equation 1 using alternative
contemporary educational outcomes and report the results in Table 5. Column 1 replicates our
baseline estimate. Columns 2 and 3 report the effect of the exposure to primary education in
1931 on the literacy rate in 2004, and the literacy rate of 15 to 29 years old population in 2014.
We find a positive and significant association across all specifications between the exposure to
colonial education in 1931 and contemporary educational outcomes. It is noteworthy that the
effect is much smaller on the literacy rate of the younger generation (column 2). This suggests
that the long lasting effect of colonial public primary education in Tunisia begins to fade away
in the recent decades, possibly as a result of the recent reforms undertaken by the Tunisian

government.29

Alternative divisions of districts. To ensure that our results do not depend on our baseline
district division, we perform alternative sensitivity tests. Results are reported in Table 6.
Column 1 reports the baseline results from column 5 in Table 2. A major concern is that
pupils might have been going to a school in neighbouring district, because they lived close
to a district border, and/or the school itself is located near a district border. To address this
issue, we identify every school lying with 5 km from a district border and re-distribute its
pupils across those districts. We first compute a 5 km radius area around colonial schools and
calculate the share of that area in each neighbouring districts. We use this share to re-distribute
pupils of each school among districts before re-estimating Equation 1 (column 2). Column 3
reports the result from estimating Equation 1 with the region of Tunis.>* Finally, we run our
model using the full sample of 264 contemporary districts, without merging small one and
including Tunis. Result is shown in column 4. The coefficient of interest remains positive and
statistically significant across all specifications. The fact that it is smaller and less significant
in column 4 is not surprising given that, as we argue, using the full sample of districts likely

introduces some measurement errors in the explanatory variable.

Spatial autocorrelation. In a recent set of papers, Kelly (2019, 2020) points out the risk

of inflated ¢ statistics in historical paper using spatial data.3!

We are confident that using
geographic controls and region fixed effect reduce the impact of any potential spatial trend.
This, however, does not mean we are not possibly underestimating standard errors (Kelly
2020). We find that Moran’s I statistic of the residuals of our baseline regression is positive and
significant, suggesting that geography is driving part of our baseline estimates. However, the
z-score of 2.9 can be considered as relatively low (Kelly 2019). To control for this, we adjust our
standard errors to account for spatial correlation using a Conley (1999) procedure but with a
matrix allowing for a linear decay of spatial weights with distance (Bartlett correction). Using
different distance cut-offs, we show that our standard errors do not vary significantly (online

Appendix Table A.5).

2 In Table 5, we document a positive and significant effect on the literacy rate of age-group 15-29 in 2014— born
between 1985 and 1999- at the district level (column 3). Results from columns 8 to 11 in Table 8 indicate that this
relationship is driven by individuals born before 1990 (see Section 5.

30 In our baseline estimate, we omit Tunis because it is likely to be an outlier (see Section 3).

31 In online Appendix Secion B.1, we provide a lengthier discussion on the issue of spatial autocorrelation.
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Ratio as a dependent variable. A final concern arises from the fact that the dependant
variable is a ratio. Linear regressions can lead to misspecification and uncertain statistical
validity (see online Appendix Section B.2). To circumvent this caveat, we use a beta regression
to estimate our baseline model. Results are reported in online Appendix Table A.6. Coefficient
remains positive and statistically significant across all specifications. The magnitude of the
effect of exposure to colonial education is also in the same range than our baseline estimate.
On average, one percentage point increase in enrolment in primary school in 1931 is associated

with 1.25 percentage points increase in the literacy rate in 2014.

5 Discussion

Our main findings highlight a robust association between the exposure of local population
to colonial public primary education and current educational outcomes. We further use the
2019 Tunisian Population and Labour Force Survey, a nationally representative sample at
the household level, to study the dynamic effect of the legacy of colonial public primary

32

education. Once merged with our historical data set, we have a sample of 495,039

respondents of 10 years old and more.>> We estimate the following regression:

Literacy ratepjo019 = & + 1 log(Tunisian enrolment r[ltel‘]'k1931)

+B2 Xijk + B3 X + Mk + €niji

)

where our dependent variable is a dummy variable equal to one if the respondent 7 in
district i in governorate j in region k reported being literate, and zero otherwise. X, is a
vector containing the age and gender of the respondent. All other variables are defined as
in Equation 1.

Table 7 reports marginal effects from the logit regression for our key explanatory variable.
The coefficient is positive and significant at the 5 per cent level, indicating that a one per cent
increase in exposure of local population to colonial primary education is associated with a
0.922 percentage point increase in the probability of a respondent being literate. The survey
further allows to test our model for different age-group categories. Results for the different
age-cohort are reported in Table 8. We observe that the magnitude and significance tend to
increase as we move along the age category. For individuals born before 1990, there is a strong
and significant relationship between the exposure of Tunisians to colonial public primary
education and the probability of being literate (columns 2 to 5). However, for individuals
aged between 10 and 30 in 2019, the effect is close to zero and not significant (columns 6 and
7). This means that the effect of exposure to colonial public primary education on literacy
rate vanished for individuals born after 1990, when the last significant education reform was

32 Among other things, the survey contains information on the literacy rate of individuals and their district of
residence. The information on the location of respondents is not publicly available. We had to send our files, data
set and Stata do-files to the Tunisian Statistical Office, which returned us log files from estimating Equation 2.

33 In 2019, the population of Tunisia was about 11.7 millions inhabitants, which means that the survey includes 4.2
per cent of the total population.
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implemented in Tunisia (see Section 2.3). We believe these results relate to two plausible, non
exclusive, alternatives: first, the intergenerational transmission of exposure to colonial public
primary education tends to decrease across generations; second, the reforms carried out by the
Tunisian government were ultimately successful to mitigate the inheritance of colonial period.
By the mid-1990s, more than 85 per cent of an age-cohort attended primary school (online
Appendix Table A.3)- 95 per cent in the mid-2000s. It is therefore hardly surprising that the
exposure to colonial public primary education no longer explains current literacy level, which

reaches almost 100 per cent among younger generation.

In Table 9, we document the relationship between exposure to colonial public primary
education and the propensity to have a primary education. Columns 1 to 8 report marginal
effects from logit regression. We find that, on average, there is a positive and significant effect
of exposure to colonial public primary education and the propensity to have at least a primary
school education (column 1). However, we find that the overall effect is driven by age-groups
born before 1990, which attended primary school before the last important reform in 1989-91.
This is consistent with the evidence on literacy rate shown in Table 8. Although we cannot
directly test for it, these results suggest that these policies successfully managed to attenuate
the persistent effect of colonial education. These findings are consistent with Chaudhary and
Garg (2015) who show how effective education policies in India in the late 1960s nullified the

effect British colonial expenditures in education.

6 Conclusion

We document a positive and significant long-lasting relationship between local population
exposure to colonial public primary education and current literacy. We show that a one
per cent increase in enrolment of Tunisian children in French schools in 1931 is associated
with a 1.69 percentage points increase in literacy in 2014. We provide evidence that this
influence tends to decay over time. There is no longer significant difference in literacy, for
generations born after 1990 that can be traced to difference in exposure to colonial public
primary education. We believe that the successive education reforms which took place after
independence may explain this result, and particularly the 1989-91 reform that made schooling
compulsory from 6 to 16 years old. From the early 1990s onward, exposure to colonial
public primary education had no significant effect on the propensity to graduate from primary
schools. We also find that colonial public investment in education, measured by the number
of schools (teachers) per 1,000 Tunisian inhabitants, has no significant effect on the current
level of investments in education. The results presented in this study are in line with those of
Chaudhary and Garg (2015) who show how effective policies overturned the effect of colonial
investments in primary education in India. In the Tunisian case, the efforts made by post
colonial governments to provide universal primary education across the country took around
40 years to overcome the spatial disparities inherited from the colonial schooling system for
the new generations. The overall effect on the entire population is likely to remain for a couple

of decades.
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Tables

Table 1: Summary Statistics

Variables Mean SD Min Max

Historical variables

Log Tunisian enrolment rate 1931 2.12 1.83 0 527
Log teachers per 1,000 Tunisian inhabitants 1931  0.29 0.39 0 1.91
Log European population 1931 3.72 2.81 0 11.38
Contemporary variables

Literacy rate 2014 76.00 9.91 4429  93.55
Literacy rate 2019* 0.82 0.39 0 1
Primary education 2019* 0.60 0.49 0 1
Control variables

Number of mines 1905 (10 km radius) 0.47 1.01 0 6
Number of railway stations 1926 (10 km radius) 0.92 1.21 0 5
Soil suitability for olive 2,243 1,835 0 5,379
Soil suitability for wheat 2,703 1,689 0 6,397
Slope index 8,589 1,084 4,886 9,928
Distance to coast/border (km) 5452 5257 053 219.27
Average rainfall 1901-1910 (mm) 283.74 112.85 65.65 529.96
Other variables

Log Tunisian population 1931 7.82 3.04 0 11.59
Log schools per 1,000 Tunisian inhabitants 1931 0.17 0.21 0 1.24

Log schools per 1,000 Tunisian inhabitants 2014 1.83 0.46 0.76 294
Log teachers per 1,000 Tunisian inhabitants 2014 ~ 1.99 0.19 1.42 2.53

Literacy rate 2004 72.65 9.39 4230 91.10
Literacy rate 2014 (15-29 years old) 93.96 549  55.65 99.38
Baccalaureate success rate 2010 67.28 10.80  37.06 100

Notes: *From an individual survey with 521,706 individuals. All the other variables have 217
observations.
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Table 2: Effect of exposure to colonial primary education on literacy in 2014

@ ) ®) ) ®)
Literacy rate 2014

Log Tunisian enrolment rate 1931 3.1616 3.2170 2.3512 1.2477 1.6852
(0.4627) (0.5493) (0.6638) (0.5645) (0.3936)
[0.0000] [0.0000] [0.0018] [0.0378] [0.0003]

Number of districts 211 211 211 211 211
Dependent Variable Mean 75.7 75.7 75.7 75.7 75.7
European population 1931 No Yes Yes Yes Yes
Teachers ratio 1931 No No Yes Yes Yes
Geographic and economic controls No No No Yes Yes
Region FE No No No No Yes
R? 0.326 0.327 0.344 0.627 0.702

Notes: OLS estimations. Robust standard errors clustered at the governorate level and p-values in
parentheses and brackets respectively. There are 6 regions and 23 governorates. Tunis is excluded. All
variables are defined at the district level. The dependent variable is the literacy rate of the population
aged over 10 in 2014. The independent variable is the log of the enrolment rate in primary schools
of the Tunisian population aged 0-18 in 1931. European population 1931 is the log of the European
population in 1931. Teachers ratio 1931 is the log of the number of primary school teachers per 1,000
Tunisian inhabitants in 1931. Controls include a measure of terrain slope, latitude, distance from the
coast, soil suitability for wheat and olive, average rainfall per year between 1901 and 1911, the number
of mines in 1905, the number of railway stations in 1926, and a dummy for precolonial major urban
centres.

Table 3: Effect on literacy: Placebo test

@ @ ®)
Literacy rate 2014

Log Tunisian enrolment rate 1931 1.6852

(0.3936)
[0.0003]
Log Italian enrolment rate 1931 0.1107
(0.2393)
[0.6483]
Log French enrolment rate 1931 0.0275
(0.2535)
[0.9145]
Number of districts 211 211 211
Dependent Variable Mean 75.7 75.7 75.7
European population 1931 Yes Yes Yes
Teachers ratio 1931 Yes Yes Yes
Geographic and economic controls Yes Yes Yes
Region FE Yes Yes Yes
R? 0.702 0.676 0.675

Notes: OLS estimations. Robust standard errors clustered at the governorate
level and p-values in parentheses and brackets respectively. There are 6 regions
and 23 governorates. Tunis is excluded. All variables are defined at the district
level. The dependent variable is the literacy rate of the population aged over 10
in 2014. In columns 1 to 3, the independent variable is the log of the enrolment
rate in primary schools of the Tunisian, Italian, and French population aged
0-18 in 1931, respectively. European population 1931 is the log of the European
population in 1931. Teachers ratio 1931 is the log of the number of primary school
teachers per 1,000 Tunisian inhabitants in 1931. Controls include a measure of
terrain slope, latitude, distance from the coast, soil suitability for wheat and
olive, average rainfall per year between 1901 and 1911, the number of mines
in 1905, the number of railway stations in 1926, and a dummy for precolonial
major urban centres.
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Table 4: Test for the persistence of investment in education

@ 2)
Log schools Log teachers
per 1,000 inhabitants 2014  per 1,000 inhabitants 2014

Log schools per 1,000 inhabitants 1931 -0.0833
(0.0885)
[0.3571]
Log teachers per 1,000 inhabitants 1931 -0.0785
(0.0410)
[0.0687]
Number of districts 211 211
Dependent Variable Mean 0.5 2.0
European population 1931 Yes Yes
Geographic and economic controls Yes Yes
Region FE Yes Yes
R 0.527 0.572

Notes: OLS estimations. Robust standard errors clustered at the governorate level and p-values in parentheses
and brackets respectively. There are 6 regions and 23 governorates. Tunis is excluded. All variables are defined
at the district level. The dependent variable is the log of the number of primary schools (teachers) per 1,000
inhabitants in 2014. The independent variable is the log of the number of primary schools (teachers) per 1,000
Tunisian inhabitants in 1931. European population 1931 is the log of the European population in 1931. Controls
include a measure of terrain slope, latitude, distance from the coast, soil suitability for wheat and olive, average
rainfall per year between 1901 and 1911, the number of mines in 1905, the number of railway stations in 1926, and
a dummy for precolonial major urban centres.

Table 5: Effect on literacy: Alternative outcomes

@ @) ®)
Literacy rate  Literacy rate Literacy rate
2014 2004 age-group 15-29

Log Tunisian enrolment rate 1931 1.6852 1.3607 0.6019

(0.3936) (0.4810) (0.1970)

[0.0003] [0.0098] [0.0058]
Number of districts 211 211 211
Dependent Variable Mean 75.7 75.7 75.7
European population 1931 Yes Yes Yes
Teachers ratio 1931 Yes Yes Yes
Geographic and economic controls Yes Yes Yes
Region FE Yes Yes Yes
R? 0.702 0.654 0.537

Notes: OLS estimations. Robust standard errors clustered at the governorate level and p-values in
parentheses and brackets respectively. There are 6 regions and 23 governorates. Tunis is excluded.
All variables are defined at the district level. In columns 1 to 4, the dependent variable is respectively
the literacy rate of the population aged over 10 in 2014, the literacy rate of the population aged over
10 in 2004, and the literacy rate of the population aged 15-29 in 2014. The independent variable is the
log of the enrolment rate in primary schools of the Tunisian population aged 0-18 in 1931. European
population 1931 is the log of the European population in 1931. Teachers ratio 1931 is the log of the
number of primary school teachers per 1,000 Tunisian inhabitants in 1931. Controls include a measure
of terrain slope, latitude, distance from the coast, soil suitability for wheat and olive, average rainfall
per year between 1901 and 1911, the number of mines in 1905, the number of railway stations in
1926, and a dummy for precolonial major urban centres.
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Table 6: Effect on literacy: Alternative specifications

1) (2) ®) @)
Literacy rate 2014

Log Tunisian enrolment rate 1931 1.6852 1.8036 1.5851 0.8095
(0.3936) (0.4882) (0.3682) (0.3406)
[0.0003] [0.0013] [0.0003] [0.0262]

Merge Yes Yes Yes Yes
Tunis No No Yes Yes
5 km No Yes No No
Number of districts 211 211 217 264
Dependent Variable Mean 75.7 75.7 76.0 78.1
European population 1931 Yes Yes Yes Yes
Teachers ratio 1931 Yes Yes Yes Yes
Geographic and economic controls Yes Yes Yes Yes
Region FE Yes Yes Yes Yes
R? 0.702 0.672 0.698 0.645

Notes: OLS estimations. Robust standard errors clustered at the governorate level and p-
values in parentheses and brackets respectively. There are 6 regions and 24 governorates.
Tunis is excluded. All variables are defined at the district level. The dependent variable is
the literacy rate of the population aged over 10 in 2014. Column 1 reproduces the baseline
estimate. In column 2, we redistribute pupils between districts within 5 km around borders.
Column 3 includes the governorate of Tunis (6 districts). Column 4 uses the full sample of
264 districts. The independent variable is the log of the enrolment rate in primary schools
of the Tunisian population aged 0-18 in 1931. European population 1931 is the log of the
European population in 1931. Teachers ratio 1931 is the log of the number of primary school
teachers per 1,000 Tunisian inhabitants in 1931. Controls include a measure of terrain slope,
latitude, distance from the coast, soil suitability for wheat and olive, average rainfall per
year between 1901 and 1911, the number of mines in 1905, the number of railway stations
in 1926, and a dummy for precolonial major urban centres.

Table 7: Effect on literacy: 2019 Population and Labour Force Survey

@) @) ®) @) ®)
Literacy rate 2019

Log Tunisian enrolment rate 1931 0.0250 0.0232 0.0141 0.0839 0.00922
(0.00415)  (0.00553) (0.00719) (0.00604) (0.00438)
[0.0000]  [0.0000] [0.049] [0.165] [0.035]

Number of individuals 495,039 495,039 495,039 495,039 495,039
European population 1931 No Yes Yes Yes Yes
Teachers ratio 1931 No No Yes Yes Yes
Geographic and economic controls No No No Yes Yes
Region FE No No No No Yes

Notes: Logit regression. Marginal effect is reported with robust standard errors clustered at the governorate
level and p-values in parentheses and brackets respectively. There are 6 regions and 23 governorates. Tunis is
excluded. The dependent variable is the literacy rate in 2019 as reported by individuals during the survey. It
is a dummy variable equal to one if the respondent in district i in governorate j reported being literate, and
zero otherwise. We restrict our sample to the respondents older than 10 years-old. The independent variable
is the log of the enrolment rate in primary schools of the Tunisian population aged 0-18 in 1931 in district i
in governorate j. European population 1931 is the log of the European population in 1931. Teachers ratio 1931
is the log of the number of primary school teachers per 1,000 Tunisian inhabitants in 1931. Controls include a
measure of terrain slope, latitude, distance from the coast, soil suitability for wheat and olive, average rainfall
per year between 1901 and 1911, the number of mines in 1905, and the number of railway stations in 1926. We
also control for age and gender in all regressions.
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Table 8: Effect on literacy by age-group: 2019 Population and Labour Force Survey

1) @) ®) ) ®) (6) @)
Literacy rate 2019
Birth decade All 1950s 1960s 1970s 1980s 1990s 2000s
Log Tunisian enrolment rate 1931 0.00922 0.0217 0.0206 0.0137 0.00783  0.000998 0.000415
(0.00438)  (0.00995)  (0.00833) (0.00654)  (0.00383) (0.000152) (0.0000841)
[0.035] [0.029] [0.013] [0.036] [0.041] [0.512] [0.621]
Number of individuals 495,039 51,630 66,847 79,611 86,271 80,425 90,112
European population 1931 Yes Yes Yes Yes Yes Yes Yes
Teachers ratio 1931 Yes Yes Yes Yes Yes Yes Yes
Geographic and economic controls Yes Yes Yes Yes Yes Yes Yes
Region FE Yes Yes Yes Yes Yes Yes Yes
(8) ©) (10) (11)
Birth year 19804 1985-9 19904 1995-9

Log Tunisian enrolment rate 1931 0.0090972  0.0065395  0.0020762  -0.0000966
(0.0044405)  (0.0110)  (0.0034183) (0.0012549)

[0.040] [0.056] [0.351] [0.036]
Number of individuals 43,357 42,914 41,040 39,385
European population 1931 Yes Yes Yes Yes
Teachers ratio 1931 Yes Yes Yes Yes
Geographic and economic controls Yes Yes Yes Yes
Region FE Yes Yes Yes Yes

Notes: Logit regression. Marginal effect is reported with robust standard errors clustered at the governorate level and p-values in parentheses
and brackets respectively. There are 6 regions and 23 governorates. Tunis is excluded. The dependent variable is the literacy rate in 2019 as
reported by individuals during the survey. It is a dummy variable equal to one if the respondent in district i in governorate j reported being
literate, and zero otherwise. We restrict our sample to the respondents older than 10 years-old. The column labels birth decade correspond to
specific age-groups, e.g. 1940s stands for age-group 70-9. The independent variable is the log of the enrolment rate in primary schools of the
Tunisian population aged 0-18 in 1931 in district i in governorate j. European population 1931 is the log of the European population in 1931.
Teachers ratio 1931 is the log of the number of primary school teachers per 1,000 Tunisian inhabitants in 1931. Controls include a measure of terrain
slope, latitude, distance from the coast, soil suitability for wheat and olive, average rainfall per year between 1901 and 1911, the number of mines
in 1905, and the number of railway stations in 1926. We also control for age and gender in all regressions.
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Table 9: Effect on education level by age-group: 2019 Population and Labour Force Survey

1) (2) (3) ) ®) (6) @) (®)
Finished primary school
Birth decade All 1940s 1950s 1960s 1970s 1980s 1990s 2000s

Log Tunisian enrolment rate 1931 0.0106262  0.0169372  0.0205378  0.0202643  0.0131825  0.0079457  0.0052079  0.0018859
(0.004373)  (0.0089244)  (0.0094753) (0.0080858) (0.0065593) (0.0043101) (0.0043293)  (0.0035956)

[0.015] [0.058] [0.030] [0.012] [0.044] [0.065] [0.229] [0.600]
Number of individuals 495,039 25,395 51,630 66,847 79,611 86,271 80,425 90,112
European population 1931 Yes Yes Yes Yes Yes Yes Yes Yes
Teachers ratio 1931 Yes Yes Yes Yes Yes Yes Yes Yes
Geographic and economic controls Yes Yes Yes Yes Yes Yes Yes Yes
Region FE Yes Yes Yes Yes Yes Yes Yes Yes

Notes: Logit regression. Marginal effect is reported with robust standard errors clustered at the governorate level and p-values in parentheses and brackets
respectively. There are 6 regions and 23 governorates. Tunis is excluded. The dependent variable is a dummy variable equal to one if the respondent in district i
in governorate j reports finishing at least primary school during the survey, and zero otherwise. We restrict our sample to the respondents older than 10 years-old.
The column labels birth decade correspond to specific age-groups, e.g. 1940s stands for age-group 70-9. The independent variable is the log of the enrolment rate in
primary schools of the Tunisian population aged 0-18 in 1931 in district i in governorate j. European population 1931 is the log of the European population in 1931.
Teachers ratio 1931 is the log of the number of primary school teachers per 1,000 Tunisian inhabitants in 1931. Controls include a measure of terrain slope, latitude,
distance from the coast, soil suitability for wheat and olive, average rainfall per year between 1901 and 1911, the number of mines in 1905, and the number of railway
stations in 1926. We also control for age and gender in all regressions.
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A Additional information on data
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Notes: The black lines represent the borders of the 211 districts (délégations) in our sample. The red lines
represent the initial borders of districts we merge to get our sample.

Figure A.1: The borders of districts in Tunisia in 2014
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Figure A.2: Population, schools, and enrolment rate in 1931, and literacy rate in 2014



Table A.1: Population in Tunisia during the French protectorate, 1881-1956

Europeans Tunisians
French  Italians  Maltese = Others Total Muslims  Israelites Total

1881 300* 11 206** - - - - - -
1886 - - - - - - - 876 861*
1889 - - - - - - - 907 642*
1891 9973 21 016** 11 706*** - - - - -
1896 16207 - - - - - - -
1901 24201 - - - - - - -
1906 34610 81 156 10330 2799 128895 - - -
1911 46044 88 082 11 300 3050 148476 1740 144* 50467 1790611*
1921 54476 84 799 13 520 3320 156115 1826 545 48 436 1874981
1926 71 000 89 216 - 13065 173281 1 864 908 54 243 1919 151
1931 91427 91178 8 643 4145 195393 2 086 762 56 248 2143010
1936 108068 94289 7279 3569 213205 2265 750 59 585 2 325335
1946 143977 84935 6 459 4178 239549 2832978 71 543 2904 521
1956 180450 66 909 - - 255332 3383213 57 786 3440999

Notes: *Do not come from a census. Estimates made by the French administration, which can underestimate the
actual numbers. The number of French in 1881 before the colonisation comes from an estimation found in the
Statistique générale de la Tunisie from of 1881-92. The 1889 statistics were compiled by the Secretary General of
the Tunisian Government. The 1896 statistics were compiled by civilian controllers and millet commanders. The
statistics of 1911 comes from the Statistique générale de la Tunisie of 1913. **The number of Italians before 1906 is
given by the Italian government. ***These numbers correspond to the number of British and Maltese as drawn from
a census made by the British General Consulate.

Table A.2: Colonial investment in education in Tunisia, 1891-1931

1891 1901 1911 1921 1931
Number of schools 76 132 244 336 468
Number of 2014 districts with a school 43 66 107 136 163
Total number of pupils 8,208 14,272 24,497 36,639 67,089
Number of Tunisian pupils 2,651 3,226 7487 13,026 34,556
Share of Tunisian pupils 32%  21% 31% 36% 52%
Number of teachers - 434 706 1,174 1,833
Number of Tunisian teachers - 37 80 141 272

Sources: see Section 3.3.

Table A.3: Post-colonial education indicators, 1956-2014

1956 1966 1975 1984 1994 2004 2014
Literacy rate 153 321 451 538 683 771 812
Enrolment rate (6-14) - - 599 759 862 951 958

Sources: Table 1 (p. 9) and Table 19 (p. 25) from the 2014 Tunisian population census

(Recensement Général de la Population et de I’Habitat 2014).

Table A.4: Share of population and education data without coordinates in 1931

Population Missing % missing
French 91,500 1,898 2.07
Italian 91,192 1,645 1.80
Tunisian 2,142,012 33,928 1.58
French pupils 7,375 103 1.40
Italian pupils 4,437 25 0.56
Tunisian pupils 31,158 259 0.83




B Additional Results

B.1 Spatial autocorrelation

This paper relies on various spatial regressions to study the effect of the exposure to colonial
education in a given district on the level of literacy, in the same district, about 80 years later.
The first law of geography states that ‘everything is related to everything else, but near things
are more related than distant things” (Tobler 1970), which can translates in the fact that spatial
data tend to show an important autocorrelation, based on the distance between points. Kelly
(2019, 2020) argues that it might generate both a spatial trend leading to spurious correlation
and an underestimation of standard errors causing inflated f statistics. However, there is no
consensus among researchers on the importance of spatial autocorrelation in the persistence
literature in particular (Voth 2021). There is, therefore, no standard procedure to address this

potential issue.

We are confident about the fact that our geographic control variables (latitude, distance to the
coast), along with the region fixed effects, are reducing substantially the impact of the spatial
trend. Our results are also robust to including longitude, squared latitude or longitude and
an interaction of latitude and longitude to control for non-linearities. On the other hand, our
residuals are likely to be spatially correlated. In our baseline specification, we try to control
for the spatial correlation by clustering our standard errors at the governorate level, which is
one administrative level above our observations. However, for clustered standard errors to
be consistent it requires residuals to be uncorrelated between clusters, a condition that is not
necessarily satisfied when we think, for instance, at neighbouring districts on the opposite side

of governorate borders.

Following Kelly (2019), we begin by testing for the spatial autocorrelation of the residuals
for our main regression (column 5 in Table 2), by computing their Moran’s I statistic. We
find a positive and significant I statistic with a z—score of 2.9, suggesting that our residuals are
spatially correlated (online Appendix Figure A.3). However, according to Kelly, our z—score is
relatively low and should not cause a significant underestimation of our standard errors.! We
are therefore confident that despite a presence of spatial autocorrelation, neither a spatial trend

nor an underestimation of standard errors are driving our coefficient nor their significance.

We further use a Conley (1999) adjustment of our standard errors in order to account for
spatial correlation. Classic Conley adjustment is very sensitive to the choice of distance cut-
offs, we use a modified Bartlett matrix to allow for a linear decay of spatial weights with
distance. We also use three different distance cut-offs (25 km, 50 km, and 75 km). Results
reported in online Appendix Table A.5 indicate that our baseline estimate remains significant
even after adjusting our standard errors for spatial correlation with different cut-offs. This
finding is robust to using different distance cut-offs and a classic Conley adjustment.

L The probability of spatial noise outperforming the original independent variable is low for regressions with
residuals getting a z—score of their Moran’s I statistic lower than 4.
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Figure A.3: Moran’s I scatterplots of residuals

Table A.5: Correction of standard errors using a Bartlett spatial weights correction

(1) 2 3) 4
Literacy rate 2014

Log Tunisian enrolment rate 1931 1.5611 1.5611 1.5611 1.5611
(0.3824) (0.3948) (0.3840) (0.3617)
[0.0005] [0.0001] [0.0000] [0.0000]

Distance cutoff (km) (baseline) 25 50 75
Number of districts 211 211 211 211
Dependent Variable Mean 76.0 76.0 76.0 76.0
European population 1931 Yes Yes Yes Yes
Teachers ratio 1931 Yes Yes Yes Yes
Controls Yes Yes Yes Yes
Region FE Yes Yes Yes Yes
R? 0.699 0.699 0.699 0.699

Notes: OLS estimations. In column 1, robust standard errors clustered at the governorate
level. In columns 2 to 4, standard errors are estimated using a spatial correction at three
different thresholds: 25 km, 50 km and 75 km. We use the modified Bartlett spatial
weights that decay linearly with distance. P-values in brackets. There are 6 regions and 23
governorates. Tunis is excluded. All variables are defined at the district level. The dependent
variable is the literacy rate of the population aged over 10 in 2014. The independent variable
is the log of the enrolment rate in primary schools of the Tunisian population aged 0-18
in 1931. European population 1931 is the log of the European population in 1931. Teachers
ratio 1931 is the log of the number of primary school teachers per 1,000 Tunisian inhabitants
in 1931. Controls include a measure of terrain slope, latitude, distance from the coast, soil
suitability for wheat and olive, average rainfall per year between 1901 and 1911, the number
of mines in 1905, and the number of railway stations in 1926.



B.2 Beta Regression

Since our main dependent variable, literacy rate, is a fraction, linear regressions can lead
to misspecification and uncertain statistical validity. Indeed, the fitted values for the model
could fall outside the unit interval (0, 1). In order to correct for this, and since our dependent
variable never takes the exact value of 0 or 1, we use a Beta regression to estimate our model 1
(Ferrari and Cribari-Neto 2004; Smithson and Verkuilen 2006). In other words, we compute a
maximum likelihood estimator, based on a Beta distribution using a logit as link function. The
logit function will take us from our bounded space to real numbers, which allows us then to
perform a regression, assuming our data is Beta distributed, by maximising its likelihood. This
will allow us to better specify our estimators so they do not lead to predictions with negative or
higher than 100% literacy rates. The result is reported in online Appendix Table A.6. As we can
see, our coefficient is highly significant, with a similar magnitude as in our main regression.
Indeed, in order to perform a Beta regression, we divide our literacy rate by 100 so it takes a
value between 0 and 1. Therefore, the coefficient of 0.0125 corresponds to an increase of 1.25

percentage points in 2014 literacy rate for a one per cent increase in 1931 Tunisian enrolment.

Table A.6: Beta regressions

(1) ) 3) 4) ®)
Literacy rate 2014

Literacy rate in 2014

Log Tunisian enrolment rate 1931  0.0296 0.0297 0.0194 0.0103 0.0148
(0.0032) (0.0040) (0.0049) (0.0043) (0.0043)
[0.0000] [0.0000] [0.0001] [0.0178] [0.0007]

Number of districts 211 211 211 211 211
European population 1931 No Yes Yes Yes Yes
Teachers ratio 1931 No No Yes Yes Yes
Controls No No No Yes Yes
Region FE No No No No Yes

Notes: Beta regression using a logit as link function. Marginal effect is reported with robust standard
errors clustered at the governorate level and p-values in parentheses and brackets respectively. There
are 6 regions and 23 governorates. Tunis is excluded. All variables are defined at the district level.
The dependent variable is the literacy rate of the population aged over 10 in 2014. To be restricted to
unit interval (0, 1), we divide it by 100. The independent variable is the log of the enrolment rate in
primary schools of the Tunisian population aged 0-18 in 1931. European population 1931 is the log of the
European population in 1931. Teachers ratio 1931 is the log of the number of primary school teachers
per 1,000 Tunisian inhabitants in 1931. Controls include a measure of terrain slope, latitude, distance
from the coast, soil suitability for wheat and olive, average rainfall per year between 1901 and 1911,
the number of mines in 1905, and the number of railway stations in 1926.
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