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Abstract

Primary school enrolment rates are very low indéhone Africa. In order to enhance education syppl
many countries have launched large teacher recenitqprogrammes in recent years, whereby teachers
are no longer engaged on civil servant positiong, dn the basis of (fixed-term) contracts typically
implying considerably lower salaries and a sharptjuced duration of professional training. Whilesth
policy has led to a boost of primary enrolmentrétie a concern about a loss in the quality of atian.

In this paper we analyse the impact on educatiguality, by estimating nonparametrically theantile
treatment effect$or Niger, Togo and Mali, based on very informatistata, comparable across these
countries. We find that contract teachers do nedgtibetter for low ability children in low gradésan for
high ability children in higher grades. When pasttreatment effects were found, they tended tmbee
positive at the low to medium quantiles; when niegaeffects were found they tended to be more
pronounced at the high ability quantiles. Hencegral it seems that contract teachers delatively
better job for teaching students with learningidifities than for teaching the ‘more advanced’ dtah.
This implies that contract teachers tend to redioegualities in student outcomes.

At the same time, we also observe clear differehet&een the countries. We find that, overall, @fe
are positive in Malj somewhaimixed in Togowith positive effects in ¥ and negative effects in"5
grade) andchegative in Niger This ordering is consistent with theoretical eotpons derived from a
closer examination of the different ways of implertagion of the contract teacher programme in theeth
countries. In Mali and, to some extent, in Toge tontract teacher system works more through tted lo
communities. This may have led to closer monitorangl more effective hiring of contract teachers. In
Niger, the system was changed in a centralizedwitlyall contract teachers being public employeaes,
that there is no reason to expect much impact cel lmonitoring. In addition, the extremely fastify of
huge numbers of contract teachers may also haviilmatied to relatively poor performance in Niger.
These results are expected to be relevant for stigiSaharan African countries, too, as well agHer
design of new contract teacher programmes in thedu
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1. Introduction

With a rapidly increasing youth population and $wifcreases in the proportion of children
attending school, many developing countries arén¢aserious difficulties in recruiting and
financing qualified teachers. Therefore many Afnicauntries have been experimenting with
alternative teacher training and recruitment progrees employing so-calledcontract
teachers”instead of traditional civil servants. These n@achers are usually hired on fixed-
term contracts with shorter training and lower reemation. Similarly, contract teachers have
also been employed in Latin America and South Afia an overview, see Duthilleul 2005).
Despite the widespread introduction of contractiea programmes in many countries from the
mid-1990s onwards, there does not seem to existailed microeconometric evaluation of the
effects of this policy change.

In this paper, we analyse the effect of the refgpnmcess on student achievement in the three
francophone sub-Saharan African countries Mali,eNignd Togo. While these countries show
many social, economic and cultural similarities amdoduced the contract teacher programmes
to cope with similar problems, the way these progres were implemented and the
characteristics of the actual contracts used vangiderably.

The differences in the results of earlier studmsimdividual African countries (PASEC 2003,
2004, 2005a, 2005b, Vegas and de Laat 2003, Boufetotich and Michaelowa 2006) suggest
that these specific characteristics may deternfiaesticcess or failure of these programmes. This
calls for a direct country-comparison using compkeralata and a uniform estimation approach.
It is the objective of this paper to provide th@mmparison. In addition, this paper attempts to
improve upon the estimation techniques used inegastudies by estimating quantile treatment
effects. Apart from the general advantage of nompatric estimations to avoid functional form
assumptions, this has the additional benefit ofviding us with detailed information on the
effect of contract teachers on different segmehteestudent population.

This paper is related to two distinct strands @ literature. The first concerns questions of
teacher incentives and working conditions. Whiledsts on the effects of physical inputs have
not yet reached fully conclusive results (see Hanushek 2003 versus Krueger 2003), there is
growing recognition that these effects are, at,bedgher limited. Therefore, for industrialised
and developing countries alike, scholars have tuinereasingly to the analysis of incentives
and institutional conditions of teaching and leagniThe discussion covers performance pay
(see e.g. Lavy 2002, 2004 for Israel; Kingdon anelalT2007, and Muralidharan and
Sundararaman 2006 for India; Glewwe, llias and Keer2003 for Kenya; Spretsma and
Waldenberg 2007 for Brazil), standardised examssi{@& and Wolmann 2004), private



education and school choice (King, Orazem and Washlgh 1999, Angrist et al. 2002 and
Angrist, Bettinger and Kremer 2004 for Colombiapafsoxby 2000, 2003a, 2003b mainly for
the United States) , teacher monitoring (Banerje# Buflo 2006, Duflo and Hanna 2005, and
Kremer et al. 2005 for India), and monitoring bydb communities (Reinikka and Svensson
2004 for Uganda, Franckevinten and Swinnei2005 for Madagascar). In addition, the impact of
teacher quality and its relation to academic amdgsisional qualifications has received increased
attention (Rivkin,Hanushek and Kair2005; Hanushek et al. 2005; Clotfelteadd and Vigdor
2006; Aaronson, Barrow and Sander 2003; Angrist @odyan 2004; Rockoff 2004, for the
United States), just as specific teaching innovetitsee e.g. Machin and McNally 2004 for the
“Literature hour” in the United Kingdom). For a rew of some of this literature with a focus on
developing countries, see Glewwe and Kremer (2008yY63mann (2005).

The second strand of the literature is specifideweloping countries in their efforts to reach the
objective of providing at least basic educatioltoThis objective has been codified not only in
the Education for All (EFA) objectives in 1990 aimd 2000, but also in the Millennium
Development Goals. The countries facing the grégissblems in meeting the challenge are
primarily located in sub-Saharan Africa. Accordiogecent estimates, granting access to school
for all primary-aged children in this region wikquire an expansion of the teaching force by
68% over the next decade (UNESCO-UIS 2006). Thiallehge is even greater in the
francophone countries of the Sahel region (Mingat Suchaut 2000). According to Bruns et al.
(2002, Tables 1.1 and 2.4) so far, only 45% of &sni children complete primary school, and all
francophone sub-Saharan African countries excepoGand Togo show figures that lie below
or around this regional average. Out of seven cmmtvith primary completion rates at 25% or
below, six are francophone. With primary completiates below 20% and an overall net
primary enrolment rate of only 31%, Niger held #a& record of the worst performer worldwide
at the end of the 1990s (UNESCO-UIS 2005, PASEGaD0Nith primary completion rates of
below 15%, Mali was in an even worse position umhié mid 1990s, but has improved
considerably thereafter (World Bank 2006a).

Collecting evidence for the specific charactersstid the education systems in those countries
which reached the EFA objectives, MINEDAF (2002p@gests that primary teacher salaries
should not be greater than 3.5 times GDP per capdawards the end of the 1990s, in many
francophone African countries, including Mali, Nigend Togo, teacher salaries were clearly
beyond this benchmark. In the Sahel countries Mat Niger, primary teacher salaries even
amounted to more than 6 times GDP per capita (MINER2002, p. 117). The most extreme
case was Niger, with a ratio as high as about m@4iGDP per capita (UNESCO-UIS 2006,



p. 87). This figure was more than ten times highan the corresponding figure for India (World
Bank 2006b in combination with Duthilleul 2005, 23%) and about six times higher than in
OECD countries (OECD 2002, Table D6.1).

At such high salaries in relation to national inegnit was obviously impossible to hire the
necessary number of teachers to meet the risingad@nor education exacerbated by high
population growth. To a somewhat lesser extentst#imae applies for Mali and Togo as well as
for a large number of other predominantly francaphéfrican countries. From the mid-1990s
onwards, for most countries, engaging contracthemc at considerably lower salaries than
traditional civil servants appeared to be the solation for staffing their schools (Ndoye 2001,
Mingat 2004). Even earlier, parents had often tesoto private initiatives, opening their own
schools with privately engaged teachers, on cotstrat considerably lower rates than those
foreseen in the public sector.

However, stakeholders in the education system gépndear that an important loss in education
quality may go hand in hand with this new employtm&irategy. These fears have to be taken
seriously, especially as the seminal work by Rivkianushek and Kaif2005) identifies teachers
and teaching quality as the key determinant of atioic quality.

This paper will analyse to what extent these feaesjustified, and provide some evidence on
which forms of contracts (or which types of prograenimplementation) exacerbate or mitigate
potential problems. The paper is structured asodl Based on information compiled by
Bernard,Tiyab and Vianou2004), as well as Duthilleul (2005), Section atfidemonstrates the
guantitative relevance of contract teacher programand their development over time for Mali,
Niger and Togo, as well as for other countrieshaf tegion. This section also discusses the
differences of contract conditions across countriesction 3 provides an overview of the data
available for the analysis of the contract teachempact on student achievement in the three
comparison countries. Section 4 explains the esitimaapproach and Section 5 presents the

results. Section 6 provides some conclusions atwhrmendations for education policy.

2. Teacher incentives, teacher contracts and workinganditions

In most countries, teachers are employed as a@vilasits, except for short-term replacements,
probation periods, or until they have reached #dwired qualification level (Duthilleul 2005).
In recent years, however, the focus on increaseelsaco education, along with high population
growth rates and tight budget constraints, ledhéoliroad-based introduction adntract teacher
schemes, whereby teachers were hired on conti@bisrithan on civil-servant positions, usually

combined with lower salaries and also lower pratesd pre-service training requirements. This



permitted a large increase in the number of teacfsere e.g. Ndoye 2001). While most countries
in South Asia and Latin America started ratheryearnd gradually introduced these changes
without ever striving for a complete renewal of itheeaching staff (see e.g. Govinda and
Josephine 2004 for India, and Castro 2004 for Migaa), public policy reform in Africa was
typically introduced later, i.e. towards the mid-aven late 1990s, but rather fast. In the early
years of the new century, the period our empireellysis will refer to, contract teachers already
made up a sizeable share of the total teachinglatiqu (for current shares of contract teachers,
see Table 1).

In Niger, no more civil servants were engaged m tdaching profession at primary level after
the contract teacher programme had been put ireplad998. In addition, as for many years
funding had been insufficient to train and recrtéachers according to earlier rules and
regulations, huge gaps had to be closed by theynemgaged contract teachers. After 1998,
almost 2800 new teachers were recruited every wsacpmpared to an average of 520 per year
between 1990 and 1998 (PASEC 2005a). Thereforkeryéar 2000, contract teachers already
made up the majority of the primary teacher popaatBernard,Tiyab and Vianou2004, p. 5).
Thereafter this proportion has remained about eongsee left hand side of Table 1). In fact it
seems that the long-term maintenance of teacharieslfar above market rates had effectively
paved the way for a radical change in teacher eynpdat policies once the traditional system
finally collapsed. See Figure 1 for an overviewtedicher salaries in sub-Saharan Africa at the
end of 1990s, i.e. at the time when average teadlaries (relative to GDP per capita) were at
their peak. The unsustainable level of salaries thggered the contract teacher reform and led
to salaries of the new contract teachers accoufingnly one third of those in the civil service
(see right hand side of Table 1). Neverthelessgétadty problems in Niger have remained so
serious that the regular payment of even the ratlisedaries is not always guaranteed (see
Table 2).

In Mali and Togo, the change was somewhat more mateldhan in Niger and also started
earlier. In both countries, it was initially drivday local communities who resulted in engaging
their own (private) contract teachers when theedtited to provide them with the required staff.
In Mali, the government also recruited the firshttact teachers as early as in 1991, but numbers
became significant only towards the end of the decafter 1998, public contract teachers and
traditional civil servants were typically recruitéa about equal proportions (PASEC 2005b).
Overall, contract teachers made up about 30% ofdhehing staff in primary schools in 2000
(Bernard et al. 2004). As the recruitment of coctiteachers by local communities accelerated

even further thereafter, data for 2004 show thiattoat 65% of primary education teachers are



now working on contracts (see Table 1). It shoukb &e noted that, while the policy shift

towards the employment of contract teachers wataiobr less abrupt than in Niger, the

difference in salaries was even greater. A contteather in Niger still earns 3.5 times the
national GDP per capita, i.e. about 35% of the ayersalary of traditional teachers. In Mali, the
initial rates for contract teachers were only atb@b% for public contract teachers and 15% for
community teachers. In the year 2000, this cormredpd to 1.5 times and 0.9 times GDP per
capita respectively (Bernart@iiyab and Vianoi2004). Only more recently, public teacher salaries
especially for contract teachers, were increasedethuce the gap. However, the pay for
community teachers has remained unchanged (see Tabl

Figure 1: Average salary of primary teachers relatve to GDP per capita, 2000
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Source: World Bank (quoted from MINEDAF 2002, p).31

In Togo, the public recognition and recruitmentcohtract teachers started in the mid 1990s,
when the Local Initiative Schools (EDIL) were forfgarecognised. The government then also
started to finance some of the EDIL teachers from dentral budget. In 1999, 16% of EDIL
teachers were paid by the Togolese government MBenk 2002, p. 27). In parallel, the
government started recruiting public contract teaslior other schools. This policy was adopted

in response to the problem that there were notgim@inancial resources and training capacity to



expect all new teachers to fulfil the official reéiguments of a one-year professional training
course in order to enter the teaching professiom &svil servant. In fact, such pre-service
training was offered only in three years (1985,8.8&d 1997) within the whole period since
1983 (PASEC 2004). As shown in Table 1, in 2001k lbd to an overall proportion of contract
teachers of 65% about half of which were engagethbystate, and half by local communities.
Their remuneration corresponded to about 50% an% 20 traditional teacher salaries

respectively.

Table 1: Distribution and remuneration of primary t eachers according to their statute

Breakdown by statutes (%) Wages relative to GDP petapita

Country B Contract teachers Civil servants Contract teachers
Civil servants
publict private Total Full Assistanfs|  publict private

Benin (2005) 54,7 16,4 29,0 5,2 5,7 3,9 2,1 11
Burkina Faso (2002) 64,1 23,6 12,2 5,8 7.1 51 5,6 2,2
Cameroon (2002) 34,9 20,4 44,7 53 5,7 4,1 14 0,8
Chad (2003) 38,4 17,2 44,4 7.4 8,2 6,0 1,7 04
Congo, Rep. of (2005 55,0 14,0 31,0 2,8 2,9 2,62 1,3 na
Guinea (2003) 30,9 38,9 30,1 34 3,5 2,7 19 1,2
Ivory Coast (2001) 87,3 0,0 12,7 4.8 5,0 3,0 - -
Madagascar (2003) 46,1 0,0 53,9 4.4 - - - 1,0
Mali (2004) 35,7 34,7 29,6 7,5 - - 4,8 1,0
Niger (2003) 46,0 50,2 3,8 8,9 10,5 8,0 35 -
Senegal (2003) 43,6 41,5 15,0 57 6,2 49 2,6 na
Togo (2001) 35,0 30,5 34,6 6,4 7.8 54 3.3 1,3
Average (12 countries 47,6 24,0 28,4 5,6 6,2 4,5 2,8

*Public: under contract with public authorities

%Private engaged by and/or under contract with parenisaa communities. This does not always correspond
the local terminology. In Togo, for instance, conmityl teachers tend to be classified as “public” liehthe term

“private” refers exclusively to expensive and wetjuipped schools run by other external providechsas the

church.

3Assistantsare public employees engaged as a support dieathers.

“In Congo, salaries are calculated relative to GBRA03 in order to avoid the artificial effect dfet change in
petroleum prices in 2005.

Source : World Bank (Africa Region) and Péle de &&aR007, p. 66), slightly updated by the authors.

Table 1 displays the above described characterisfidviali, Niger and Togo in their regional
context. It shows that firstly, the engagement arfitcact teachers has indeed become a widely
spread phenomenon in the whole region. And secoridishows that contract conditions in
terms of both remuneration and responsible autasrigpublic or private) vary considerably
across countries. Privately employed contract teacharn much lower salaries than traditional

teachers in all countries, and often much less eserompared to the new public contract



teachers. In addition, the privately engaged cohtteachers do not only face the potential
challenge of a fixed-term contract which may or may be renewed, but must also be expected
to be much more closely monitored by the parentthenresponsible local community who

actually (directly or indirectly) finance their gos

Further cross-country differences in contract teaghrogrammes exist with respect to entry
requirements in terms of educational attainment gnrdfessional training. Typically,
professional training has been considerably reddomd several years in specialised teacher
training institutes (“Ecoles Normales”) to a few mtlas, or even weeks provided by diverse
institutions, or to on-the-job training under themtorship of senior teachers. This reduction in
teacher training also reduced the cost incurrethbyeducation system, in particular as teacher
candidates often received scholarships during tilming period, i.e. before being actually
employed in schools.

In some countries like Guinea, cuts in the duratbmprofessional training have gone hand in
hand with a redefinition of course content and #ienapt to adjust the curricula to issues truly
relevant to teaching practice. A mandatory trairpegod of 15-18 months including 6-9 months
of practical teaching experience under the supervief a senior colleague was built into the
new recruitment procedure (Faoura 2004, pp. 103ff.Mali, teacher candidates who have not
attended other forms of pedagogical training, hevdollow a three-month course preparing
them for their work (PASEC 2005b). As opposed t® situation in Guinea and Mali, contract
teachers in Niger initially only received a 45-degining and even the latter requirement was not
always met in practice (PASEC 2005b). If some @mitteachers have effectively attended
longer training courses, they can be assumed te baen candidates for traditional teaching
positions who have not been able to find a posibonthe labour market. Traditional civil
servant teachers had to follow a training admingstan the “Ecole Normale” for one or two
years. Only recently, yet another reform seemste hincreased the initial training requirements
even for contract teachers to one year, too (N@@). In Togo, finally, contract teachers do
not necessarily get any professional training htlalsome cases, they benefit from a three-
month course supported by the World Bank and adteired ex post. NGO have also come in to
bridge the gap, but on an irregular basis.

Similar cross-country differences exist with regpeceducational attainment required to enter
the teaching profession. While in Guinea and Malber secondary education is required as a
minimum, contract teachers in Niger may also sfeotn a level of completed ¥0grade

(“BEPC”) if they clear the entrance exam. In Totfte baccalauréat was required initially, but



requirements were later reduced to junior secondamyypletion and the clearance of an entrance
exam just like in Niger.

Table 2 shows the magnitude of the contract teadierms on the French speaking part of the
African continent and gives details about their lienpentation.

Last but not least, it should be noted that sommires such as Mali and Togo (to some extent)
develop a career development plan for their cohteschers, e.g. by defining steps on how to
integrate contract teachers into the traditionatesy later. In Niger, it is intended to render
contracts permanent after four years. In surprigingany countries — including Mali and Togo —
the contracts for public contract teachers are esuggposed to be permanent right from the
beginning. Nevertheless, contract teachers arelgleaa less secure position than traditional
civil servants. In Togo, for instance, a large nembf contract teachers was fired in 1999 as a
result of a strike. The differences in contracttea schemes are summarised in Table 2.

Let us now consider what kind of effects on studeatning we can expect from the various
features of the contract teacher programmes disduse far. Theoretically, we will have to
consider the following potential effects: (1) arfeet of the new educational and training
requirements for entry into the teaching professi(®) an incentive effect of the teaching
contract, (3) a selection effect (changed demamdafml supply of new teachers), and (4) a

dynamic effect. Let us consider these effects iddilly.



Table 2: Characteristics of West African contract eacher programmes

Community teachers|

(volunteers)

Flexible

Irregular, only
administered by NGO

Country Category Reasons Minimum level of Duration of Duration of contract Career plan or Source of Employer Regularity of
(local names) for reform education and training professional pre- seniority financing Management payment
service training bonus
Benin State contract limited state Junior secondary Training periods in a - 2 years renewable once Under State State Yes
teachers resources year sequence discussion
Community teachers “Spontaneous” Flexible Flexible Parents Local Generally yes|
schools
Burkina Community teachers Flexible fixed-term contract Regional Community-
Faso Based
Contract teachers Limited state Secondary+ Selection 1 year Permanent Yes Staterhal Decentralized Yes
resources level
Cameroon Vacataire Limited state Secondary+ Selection 1 year Formally 2 years, bul  No till 2006 State Decentralized No
resources considered as permanent level till 2006
Community teachers Local initiatives Flexible hye No Parents Community
Chad Community teache Limited state end junior secondary +| 9 months on the job; 4| 9 months (school year) bu No Parents and Community No
resources /creation of  selection process of | months for those with g can be transformed into state
community schools applicants diploma permanent
Congo Contract teachers Limited state Junior secondary+ 2 years apprentice shif Formally 2 years, but No
(Rep. of) resources selection process with continuous training| considered as permanent]
Volunteers Local emergency Junior secondary+ not fully documented 1 year, but can be Local Community, Yes
program selection process transformed into permanerjt arrangements public service
Community teachers|  Parental initiative Limited Community
(benevolents)
Guinea Contract teachers Limited state Full secondary + 9 or 12 months 1 year but can be No State Decentralized Generally yes
resources selection transformed into permanert level
Madagascar| Contract teachers Frozen recruitment Local initiatives Flexible Formally 1 year, but Under State State Generally yes
for civil servants considered as permanent  discussion HIPC initiative
Community teachers Local initiatives Junior or fdicondary sometimes No contract No Parents and aid Community No
Mali Contract teachers Limited state grades 11 or 12 3 months Permanent In progress State Decentralized Yes
resources level
Community teachers Local initiatives Flexible Donors / Communities /
community parents
Mauritania Temporary staff Lack of competencie Junior secondary 3 months Permasrehtyear None State State Yes
Retirees None State State Yes
Niger Contract teachers Limited state Junior secondary + 1 1 year Permanent contract after 4 No State + Aid Decentralized No
resources year in teacher training years of experience level
school + selection
Senegal Educational Limited state Junior secondary+ 3 months, 6 months | 2 years for volunteers, hal Yes State Decentralized Yes
volunteers resources selection process after 2000 become permanent level
Togo “Auxiliaries” or Limited state Junior secondary+ from none up to 3yearg Permanent Yes, but limited State Decentralized Yes
Contract teachers, resources selection process

Communities /

Communities /

parents / aid

parents

Note: For further details, see Appendix A, Table A1

Sources: Adapted and updated from Mingat (2004py&"d2004) and Duthilleul (2005) using various VddBlank education sector Country Status Reports
(see e.g. World Bank 2002, 2004, 2005a, 200506202007 and World Bank (Africa Region) and P@eddkar 2007) and expert communications.
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(1) The effect of new education and training requiretsien

While recent studies show that the duration of heaceducation and training is not
necessarily a strong correlate of teacher quatitystudent learning (see e.g. Hanushek et
al. 2005 for the United States; Michaelowa and Wech006, and Michaelowa and
Wittmann 2007 for African countries), this outcorappears to result from decreasing
returns after a certain minimum level of educatow training, and/or could be a result of
the low quality of the educational programmes thewes. For francophone African
countries, for instance, it has been observed &ety that increasing primary teachers’
educational attainment requirements from the BE®&hé baccalauréat does not bring
about the expected change in student achievemeanh@glowa and Wechtler 2006). On
the other hand, providing at least some professimagming prior to job entry appears to
be relevant. This is clearly confirmed by prior lgses for Togo (PASEC 2004). From this
perspective, we would expect that Togolese contesathers, many of whom might not
have received any professional training at allusthde particularly disadvantaged.

If training and other educational requirementsdirectly related to the status of contract
teachers, their effect cannot be disentangled ftbm other effects of the reform.
However, as we will see later, we typically finds® contract teachers whose educational
attainment and professional training is beyond mhi@imum level, just as we find
traditional civil servants with levels lower thafficially required. This will give us some

(albeit limited) scope to control for these effects

(2) The incentive effect of the teaching contract

The incentive effect is the focus of what we woliké to analyse in this paper. There are
two possible directions of this effect. On the baed, the unfavourable conditions of new
teacher contracts could be regarded as unfair antbtivating, and short-term contracts
could prevent personal investments in pedagogreahihg and school specific human

capital. This is the main reason why many stakedrsléth the education system, including
traditional teachers, teacher unions, and mangyatiakers, even at ministerial level, are
strongly sceptical with respect to the reforms afien consider a reversal. As Mali shows
the greatest difference in salaries (at leastaiyti at the time our data were collected),
from this perspective, we would expect the Maliantcact teacher programme to be the
least conducive to teaching quality. At the sanmeeti teachers in Niger suffer from

irregular payment of teacher salaries. While theeng literature does not suggest any
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clear relationship between the level of teachearsed and education quality (see e.qg.
Kremer et al 2005; Hanushek et al. 2005), seri@msuneration problems of this kind
generally remain unconsidered. They may be far nu@mmotivating and thus put the
programme in Niger in an even more unfavourabletiposthan the Malian.

On the other hand, contract teacher programs nsaylaing about incentives conducive
to better teaching and learning. These aspects seatominate in the eyes of policy
makers in many non-African countries like India whatakeholders appear to be much
more optimistic about the effect of contract teackmployment on education quality
(Govinda and Josephine 2004, Duthilleul 2005). teéachers on non-permanent contract
positions, further employment prospects generadlpeshd (at least to some extent) on
performance. Among the three countries consideezd, mon-permanent contracts exist
in Niger (at least until four years of job expedeh for community teachers in Mali, and
for the majority of community teachers in Togo .(ias far as they have not been fully
integrated into the public administration systent).y&his may enhance their teaching
effort.

In addition, the specific employment by local conmities can be expected to induce
another, even more relevant incentive effect. lndase of community teachers, parents
themselves select and pay the teachers, so tlsdy fiparents have a high incentive to
monitor, and secondly, the teachers are directpeddent on parents’ satisfaction. This
should ensure at least a minimum standard of pedoce such as regular appearance of
the teachers at their workplace. Preliminary evigefor five West African countries
indicates that this is indeed the case (Michaeland Wittmann 2007). Similar evidence
is presented by Duthilleul (2005) for India, whBanerjee and Duflo (2006) and Kremer
et al. (2005) suggest that results are less obwotiss country. In any case, there appears
to be a general consensus on the relevance oftieéfenonitoring and that in principle,
local communities are in a favourable position wdfilf this role (Glewwe and Kremer
2006).

If there is a positive incentive effect of the kidiscussed above, we should expect an
advantage of the contract teacher programmes i &ta Togo over the one in Niger.
The latter relies, almost without exceptions, obljucontract teachers alone. In addition,
comparing Mali and Togo, we might expect an advgataf the Malian system, not only
due to the higher share of community teachers arttemgontract teachers (no more now,

but at the time our data were collected), but alge to the diminishing involvement of
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parents and communities in Togo’s EDIL, where thare of teachers directly paid by the

community is declining.

(3) The selection effect

As far as the selection effect is concerned, ttenghd employment conditions could lead
to a different composition of candidates applyingteaching positions. On the one hand,
the reduced entry requirements could reduce ents@nd increase the attractiveness of
(temporary) teaching positions. On the other haimel,inferior contract conditions might
reduce the number of highly skilled candidatesadilition, the generally higher demand
for teachers would lead us to expect a lower qualitthe marginal (newly employed)
teacher. Given the considerable acceleration oftéfaeher recruitment process in all
countries, the latter is likely to dominate.

In all countries, the newly engaged teachers reptes significant percentage of young
adults with secondary education attainment. Thal taumber of students annually
graduating from at least lower secondary educasocurrently around 30,000 in Mali,
12,000 in Niger, and 18,000 in Togo (see AppendiX&ble A2). Current annual increase
in teacher recruitment lies between 2,000 and 3g6ons. In Niger, the most extreme
case, this represents about 20% of all qualifiettigates. According to estimates of the
UNESCO-Institute of Statistics (UNESCO-UIS 20064p{) the numbers will still have to
rise (annual requirements of ca. 6,000 additiorathing positions in Niger, 5,000 in
Mali and 1,500 in Togo). If the number of graduateshains unchanged, Niger would
then be in the extreme situation of recruiting hlll young adults with at least lower
secondary educational attainment as primary teacfidrere may thus not be too much
choice among candidates. As all countries condidigraccelerated their recruitment
along with the introduction of the contract teackehemes, it is difficult to derive any

strong hypothesis with respect to the relevanabisfeffect in the different countries.

(4) The dynamic effect

The dynamic effect, finally, refers to a potentihlange of teacher behaviour regarding
their life cycle planning. In particular, the ini@r contract conditions may induce a
reduced retention period of teaching staff and thigher turnover. This effect could lead

to a different distribution of job experience befaand after the reform, with a higher
proportion of young and inexperienced teacherss Triturn is likely to have an impact

on overall teaching quality (see e.g. Hanushek &005).
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However, the actual relevance of this effect depesrdcially on general labour market
conditions. In the case of all three countries wered here, alternative employment
opportunities in the modern sector are extremetytéid. Currently, in Mali and Niger,
only about one out of four secondary graduatessfangbb in the formal, non-agricultural
economy. In Togo, it is only one out of ten (segépdix A, Table A2). The dynamic
effect therefore does not seem to be highly releiraany of the three countries for the

time being.

As we will see below, the data at hand will allow to estimate the overall impact of the
contract teacher status without, however, allowisgto distinguish between the individual

effects. A consideration of the dynamic effect canibe provided at all because we cannot
observe teachers over time. However, as we have #ee effect does not appear to be overly
relevant in our case anyway.

Taking together the above arguments on educatiahti@ining, incentives, and selection

effects, we observe that at least the latter twouke expect Niger to face the greatest
difficulties with its contract teacher programmae. Niger, potential disincentives through

irregular pay appear to be high, and positive itigea rather limited as the programme is
fully anchored in the public administration systeAmd even the selection effect must be
expected to be negative due to the limited supplgualified candidates. With respect to

Mali, the most critical issue appears to be themive effect. If there does exist an important
disincentive related to low salary levels, Maliaontract teachers should do very badly.
However, if the positive incentive effect relatam garental responsibility and community

monitoring dominates, Mali with its high percentagfecommunity teachers should do rather
well. The case of Togo can be expected to lie sdmesvin between, with a marked

disadvantage only with respect to its failure tovle pre-service teacher training on a
regular basis. The econometric part of this papérsivow whether these expectations are

confirmed by the empirical evidence.

3. Data and initial descriptive statistics

The empirical study of the effect of contract temclprogrammes on education quality
requires comprehensive information on teacherspashand students. The “Programme on
the Analysis of Education Systems” (PASEGDllects such data for th&%2and %' grade of

! Original French title: “Programme d'analyse desst&ges éducatifs de la CONFEMEN”, whereby
CONFEMEN stands for the Conference of Francophodec&ion Ministers (“Conférence des ministres de
I'éducation des pays ayant le francais en partage”)
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primary schools in francophone sub-Saharan Afi&SEC generally uses student, teacher
and director questionnaires that are uniform faumber of core questions, so that results are
comparable across countries. Education qualityeasured in terms of student achievement
in Math and French, which is assessed using stdizear tests for all three countries
considered here. The Math test contains a wideetyadf items ranging from calculus over
problem solving (application to situations of ddilg) to simple geometry. The French test
covers general understanding and orthography as$ aselgrammar skills. Tests were
administered in the classroom, item by item, follmyvdetailed instructions on the way to
present each question and the time to be allodatéd response. Test results are coded in
terms of the percentage of test items answere@atyrin each of the two subjects French
and Math. The tests and their results are not dgedny official purposes, i.e. teacher
assessments, and the final dataset is anonymottso@wiany names of schools, teachers or
students). The tests comprise a majority of mudtiphoice items. The testing language is
French.

Students are tested both at the beginning anceant of the school year (pre-test in autumn
and post-test in summer) so that a value addedappr(Hanushek 1986) becomes possible.
This is particularly relevant for our study becatise effect of a contract teacher who may
have taught the students only in the year of assmssneeds to be distinguished from the
effect of various other teachers who taught thesclaeforeln francophone Africa, teachers
tend to vary a lot over the years, i.e. they usualach the same grade and do not follow the
cohort.

PASEC surveys were carried out in Niger and Toginduthe academic year 2000/2001, and
in Mali in 2001/2002. In all cases, the sampliranfie consisted of all primary school teachers
included in the database available at the natibhaistries of Education. Teachers of coranic
schools were not included as they follow a différeurriculum and teaching generally takes
place in Arabic. Teachers in other private schostre included as long as they were
registered by the Ministry. This was generally tb@se in Mali and Togo, but some
community schools may have gone unnoticed or uigrgzed.

In Togo, data was collected as a stratified randample of teachers, whereby strata were
defined according to different teacher characiesstelated to their education, seniority and
training. In this way, 120 teachers were drawnatht®nd and 8 grade, and consecutively,
12 students were selected at random in their daS3®e intended sample thus contained a
total number of 240 classes and 2880 students.igerNand Mali, sampling was directly

geared towards the evaluation of the effect of remttteachers. It was carried out in a way
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that each inspection, i.e. each school distriatughbe covered, and within these districts, 70
out of 140 schools were drawn at random. Withirs¢hechools, one class &f grade and
one class at'5grade level were randomly selected. Depending bether the teacher of the
classes drawn in this way was a civil servant aoatract teacher, a nearby school with
similar characteristics was selected to providelevte for the other type of teacher statute.
Ideally, this procedure should have resulted inegmal number of contract teachers and
traditional teachers. As, however, it was not alsvpgssible to find the opposite category for
both grades simultaneously in the same schooffinbésample does not really correspond to
this ideal. In Niger, it is equally spread betweemtract teachers and teachers on traditional
civil servant positions only for grade 2. In graglewe find twice as many civil servants as
contract teachers. In Mali, contract teachers aegrepresented in the final sample in grade 2,
whereas traditional teachers are overrepresentggaiie 5. In both Mali and Niger, within
each class, 15 students were randomly selectedhoth countries, the intended sample
therefore includes 4200 students in a total of @8@ses (of which 140 i"2and 140 in %
grade).

To a certain extent, real numbers differ from inieeh numbers. In Togo, this is mainly related
to a teacher strike during the initially intendeanpling period which led to a one year delay
of the sampling process and to changes in the latgtaeher composition. Moreover, in all
countries, some schools did not offer both graddsetcovered in the survey and appropriate
replacement schools could not always be faund.

The following table shows the actual number of sdmscontained in the data set for each
country, separately for"2and %' grade. In addition to regular civil servant teashand
contract teachers, there are also some other gpe=achers, which include, in particular,
teaching assistants and interns. These teacherdrapped in the analysis as we aim to
compare the contract teachers with a well definedtrol group of regular civil servant
teachers. In addition to this, we also drop teacheth more than 10 years of job experience
for common support considerations. Since the re$oware enacted only relatively recently
there cannot be any new contract teachers with thame 10 years of experience. Hence, the
support of the variable job experience differs kestw civil servant and regular teachers and
we need to impose a common support restrictiothi®mnonparametric estimation approach.
More precisely, in Togo we observe contract teahprto eleven years of job experiefide.

Mali, we observe contract teachers up to eight g/edrjob experiencé.The situation is

2 For further details on the sampling procedureénthree countries, see PASEC (2004, 2005a arb?00
% There is also one with 17 and one with 29 yeajslvexperience, who are dropped.
* There is also one with 16 years of job experiend® is dropped.
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somewhat different in Niger, where the reform wasated even more recently, in 1998.

There, we observe contract teachers with only Upuoyears of job experience, except from

one with five years and three with eight years.wksattempt to adhere to the same sample

and variable definitions across countries to kesults comparable, we use 10 years as the

cut-off point in all countries for the main analgsén addition, Appendix D shows estimates

for Niger when only teachers with at most 4 yedrpb experience are retained. The results

are very similar.

Due to this sample restriction only few regularctezrs remain in Mali, which is likely to lead

to rather imprecise estimate$.

Table 3: Number of teachers in the datasets

Niger Togo Mali

2Ygrade 8 grade | 2grade Hgrade | ¥ grade & grade
No. of classes 125 140 116 119 139 140
Contract teachers 59 27 40 42 74 50
Civil servants 58 92 70 64 48 76
Other teachers 8 21 6 13 17 14
After deleting 'other teachers' and teachers witirerthan 10 years of job experience
Contract teachers 59 27 38 42 73 50
Civil servants 33 45 23 28 10 12

Note:

In Niger, 10 classes were deleted where meeoy limited information on student's test scovesre

available. In six classes, there were no test scavailable at all, i.e. no tests were conductedolr
classes, test score data was available at mo&idostudents.
In Togo, 6 classes were deleted: 2 classes beadidaeking any data on students (presumably since
teachers had changed), 2 very small classes withsbnstudents and lacking test score data for ¢fvo
them, and 1 class where no test scores were aleadalall. In addition, there was onbyeschool that
used double shift class management. This schatgleted as there cannot be any adequate comparison

school.

In Mali, one class was deleted, since there werstudent test scores available.

® If we had used a cut-off point even smaller them years we would have lost another 10 regulamhtgadn
Mali. There are only few civil servants with lessah 10 years of job experience, and 10 teachehsexdctly 10

years of job experience.

® Similar constraints in the number of comparablesenbations also make it impossible for us to furthe
distinguish contract teachers into the groups dflipicontract teachers and those engaged by paaent$ocal

communities.
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Table 4: Selected characteristics of teachers, stadts and schools in our sample, by country, gradend teacher status

Variable (range) Mali Niger Togo
Grade 2 Grade 5 Grade 2 Grade 5 Grade 2 Grade 5
Type of teacher Civil Contract Civil Contract Civil Contract Civil Contract Civil Contract Civil Contract
servants  teachers servants teachers | servants teachers servants teachers | servants teachers servants teachers

Number of students 123 913 146 668 429 709 584 336 245 422 308 464
Number of classes 10 73 12 50 33 59 45 27 23 38 28 42
Test scores:
post-test French 0.44 0.43 0.32 0.34 0.49 0.40 0.28 0.26 0.58 0.58 0.52 0.39
Test scores:
post-test Math 0.36 0.42 0.32 0.35 0.47 0.38 0.31 0.28 0.51 0.51 0.50 0.39
Test scores:
pre-test French 0.29 0.19 0.33 0.31 0.18 0.16 0.24 0.23 0.39 0.39 0.55 0.41
Test scores:
pre-test Math 0.44 0.32 0.38 0.36 0.39 0.32 0.27 0.27 0.49 0.49 0.62 0.54
Socio-economic
index based on famil
possessions (1-8) 0.90 0.62 0.96 0.60 2.50 2.37 2.34 2.87 2.65 1.95 3.71 1.96
Index of school
equipment (0-16) 5.48 4.85 4.82 4.90 3.78 3.90 3.77 431 4.29 3.00 5.68 3.23
Class size 71.41 63.51 58.77 54.33 46.00 45.68 34.43 36.14 40.46 38.36 32.81 36.83
School located in
rural area (0,1) 0.10 0.50 0.36 0.52 0.34 0.38 0.30 0.41 0.40 0.52 0.31 0.58
Teachers’ age
(in years) 35.01 29.83 36.53 31.93 30.08 27.79 30.07 28.74 34.62 32.52 36.01 34.09
Teachers’ job
experience (in years) 8.43 3.12 7.04 3.82 4.88 2.44 5.58 2.70 6.20 5.47 7.04 5.87
Teachers’ educatione
attainment (0-6) 2.34 1.61 2.34 2.15 4.01 3.72 451 4,18 2.86 2.88 3.82 4.00
Teachers without pre
service training (0,1) 0.08 0.34 0.00 0.35 0.03 0.19 0.00 0.15 0.18 0.41 0.22 0.44

Note:  The pre-test is conducted at the beginnfrtbeoschool year (in autumn), the post-test isdooted at the end of the school year (in summee). &d post-test are
based on different items, so that the scores camndirectly compared.
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Table 4 provides an overview of some selected cleniatics of students, teachers,
classrooms and schools collected through the additiquestionnaires for students, teachers
and principals. Pupils were questioned along with pire-test at the beginning of the school
year, whereas teachers and principals were intgedeat the end of the year. The
guestionnaires provide information on a wide ramfiestudents’ personal characteristics,
family background, and prior educational history,veell as on personal characteristics and
pedagogical methods of teachers and principals, @ndchool and classroom equipment,
inspections, and interaction of school staff witle iocal community. In addition to those
variables selected for Table 4, some more variadledisted in Appendix A, Table A3. But
even the variables presented in the annex onlyesept a small subset of the overall
information available. In Table 4, the columns shbe averages of the different variables for
classes taught by contract teachers and civil seteachers respectively.

Starting with test scores, Table 4 indicates tmaaweerage, in the sample for botl{ and &'
grade, students taught by traditional teacherscéflyi reached a higher or about equal
percentage of correct answers than students tdygbontract teachers. Only in the case of
Mali 2"! grade Mathematics, we observe strongly higher escavith contract teachers.
However, these differences may be related to faattner than the teachers’ contract status.
They may, for instance, be a consequence of thigrasent of contract teachers to different
learning environments, or to different characterssof the teachers themselves.

In particular, it might be that contract teachees ® work with children who show lower
abilities already at the beginning of the schoa@ry&he data provide some evidence for this
in Togo 8" grade and in Mali®® grade. Moreover, at least in Mali and Togo, ouaddow a

more favourable context for traditional teacherseims of the socio-economic background of

" For some observations data has been missingsmnie (rare) cases, teacher and director questiesnakere
not duly filled in. Generally, when full questiorires or test results were missing, the observattameerned
had to be deleted from the data set. Wheneveriafdgymation for individual variables was missingywever,
missing values could generally be imputed usingteel questions taken from the same or other questies.
If information from several other variables coule included for imputation, imputation was carried asing
linear regression on all of these variables. Initaald missing value indicators were generatedotimer cases,
the students’ final scores are missing due to thedence on the day of the post-test. These misaings at the
student level account for the bulk of missing oliaBons. As in most of francophone sub-Saharancafra
relatively high rate of absence on the day of thalfexam can be explained by early drop-out, biregss, or by
household and harvesting activities on the dayefavaluation. Simple correlation indicates thatabcurrence
of these missing values is independent of the &&istatute as a civil servant or a contract teactWe did
some preliminary experiments with including missirajue indicators in the regressions, which did aitéct

the results very much.
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their students and school equipment. In additiontend to find contract teachers more often
in rural than in urban schools. At the same tinoe ctass size, there is no obvious advantage
of either type of teachers.

Overall, the differences with respect to socio-@roit background and educational resources
are not very pronounced, and this should indeedadhe case given the PASEC sampling
strategy, at least for Mali and Niger. However hagspect to teacher characteristics, we must
expect considerable differences reflecting thetikadly recent introduction of the contract
teacher programmes and the legal constraints cetateheir implementation. At the same
time, our modifications to the sample in orderrtsure common support for the age and job
experience variables should already have broughitebcertain convergence of mean values.
Indeed, in our remaining sample, contract teacheesgenerally not more than two years
younger and less experienced than traditional #yactAn exception is Mali, where we get
differences up to about five years.

With respect to teachers’ educational attainmeattract teachers show somewhat lower
credentials than traditional teachers in Mali angel The opposite is the case in Togo where
the “baccalauréat” was temporarily imposed as amaproe condition for contract teachers.
Indeed the value 4 of the education index, whichfind in Togo %' grade for contract
teachers, stands for the level of the “baccalatirBatspite prevailing regulations, this level is
not reached by™ grade teachers, however. In Niger, the educaseellin our sample is
lowest. Again this provides some evidence thatc@firegulations are not observed. The
average educational attainment of the teachersigerNn our sample is in fact below the
“BEPC” lower secondary attainment and correspondaddaring grade 8-9.

Similarly, professional pre-service training thhbsld have been attended (albeit for a short
period of time) by all contract teachers in MaldaNiger, does not seem to have regularly
been required in practice. While in Mali, the perol may come from the community
teachers, there is no explanation of this kindtfar case of Niger. Almost all traditional
teachers in Mali and Niger, however, report hawfigctively participated in at least some
pre-service training activities. Here again, tlsisiot the case in Togo where it was officially
required but not effectively offered for candidateshe teaching profession.

While being instructive about the only weakly bimgli character of public rules and
regulations in our three countries, the above disiomn does not offer any clear explanations
for the difference in student achievement reacheddntract teachers and traditional teachers
respectively. Nevertheless, some differences renaaith it appears to be worthwhile to

compute the net effects by controlling for all cauriding variables. In addition to the small
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set of variables presented here for illustrativgppges, a much larger number of variables can
be used as a basis to select appropriate conBotb. the variable selection and the actual

estimation procedure will be described in detathia following section.

4. Nonparametric evaluation of the impact of the contact teacher programme on

education quality
To evaluate the impact of the contract teacheustah education quality, |&° denote the
outcome, e.g. Math and French proficiency at theé @nthe school year, of childif being
taught by a regular civil servant teach¥t. represents the outcome of child being taught
by a contract teacher instead. The average imfdatiteoteacher's contract on a randomly
drawn child is

E[Y - Y.

While the average treatment effect provides analvassessment of the average impact of
the contract teacher programme, it is also of paldr interest how the contract teachers
change the distribution of the outcomes. Contreathers may perform poorly e.g. with less
or very able children. Even if the average treatnediect was zero, an increase in educational
inequality could be considered as a negative imphthe contract teacher programme. For

considering the distributional impact, we woulcelito estimate the distribution functiofs,

and F,, of the potential outcomes and/or the quantilettneat effects:

Q" (YH)-aQ(Y),
where Q' (] refers to thet-Quantile of the random variable in brack&tShe quantile
treatment effects show the impact of the contraather programme for children at different
locations in the ability distribution. If the treaént effects obey rank invariance such that an
individual i who scores higher than an individyaf taught by a regular teacher also scores
higher if both are taught by a contract teached wite versa, this is the effect for an
individual with ability 1. If ranks may cross-over in that the relative oirgs of two
individuals might change when taught by a contteather instead of a regular teacher, and if
this change in the ranks is not fully random buatesl to the treatment variable, we cannot

directly associate the quantile treatment effect with the individual wability t. Still it will

8 Note that we are examining only the quantileshef potential outcomes and not of the treatmentceffe
Identification of Q"(Y* - Y°) would require additional assumptions on the jaligtribution of the potential

outcomes, which we do not want to impose. For aw@rsitions of educational inequality, the quantdéshe
potential outcomes are sufficient.

21



be possible to examine the impact of contractsheacon educational equality to see whether
contract teachers compress or widen the outcontebdison. Overall it nevertheless seems
reasonable that rank invariance should at leastoappately hold: a weak pupil would still
remain in the lower end of the outcome distributibtaught by a contract teacher, and vice
versa’
Since we are interested not only in, say, the nmetl@atment effect, but in the entire outcome
distributions, we estimate the entire distributibtnction of the potential outcomes.
Identification is based on the conditional indepammk assumption

YL Y°C D| X, @)
as e.g. in Heckmarnghimura and Todd1997), Lechner (1999), Black and Smith (2004) or
Firpo (2007). The binary variabl®, indicates whether child was actually taught by a

contract teacherly =1) or by a regular civil servant teach&, €0).

The conditional independence assumption requireg ¥ contains all variables that
determined the teacher statute and at the sameh@mean impact on the child's potential
outcomes. We include iX a large number of variables characterizing theoskcflocation,
equipment and facilities, management and paremablvement), the socioeconomic
background of the parents, and the child's prafiyein French and Mathematics at the
beginning of the school year (pre-test scores)nimtioned before, the pre-test scores are
very important for the plausibility of our identhtion approach as they reflect the child's
otherwise unobserved ability as well as the impadétprevious inputs into the education
production process. In addition, several teacharastteristics are included to ensure that the
estimated impacts of contract teachers on studdmnewement are not due to differences in
these other characteristics, e.g. job experience.
By the conditional independence assumption, weidamtify the distribution functions of the
potential outcomes by noting that

F.(@)=Pr(y’<a)=E[Y’<a)]= j (E[Y <a)| X,D =d])}F, ,d=0,1 (2)
where the last equality sign follows from the caiwtial independence assumption (1). Now
the quantiles can be derived by inverting the esu distribution function. The treatment
effects are thus fullynonparametrically identified by first estimating the conditional
distribution functions nonparametrically and avémggthen over the empirical distribution
of X.

° It is rather the scarcity of teachers that ledhe hiring of additional contract teachers and aatelective
dismissal and replacement of regular teachers byract teachers. The latter could have been angembus
choice based on the anticipated treatment effextauld violate rank invariance.
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A nonparametric matching estimator of the poterttigtome distribution is

Pr(v® <a) :%Zma(xi,d) d=0,1 @)
wherem, is a nonparametric regression estilmator of
m(xd=H(Y< 3| X= xB ¢ ,d=0,1. (4)

This nonparametric matching estimator is prefeteetraditional regression analysis for two
reasons: First, we want to avoid arbitrary funaiofiorm assumptions for which no
justification can be given. Second, nonparameegression allows for endogenous control
variables that are not permitted in OLS or logigression (Frélich 200689. This is
particularly relevant here because of the inclugsibthe ability tests at the beginning of the
school year as control variables. These abilitistase correlated with unobserved ability that
also likely influences the test results at the eftthe school year.

There are several ways to estimate the conditiexéctation functiorm,(x, d). A common

choice would be Nadaraya-Watson kernel regressidngal constant regression). However,
Nadaraya-Watson kernel regression is known to belmoorly in boundary regions (Fan
1992, Fan and Gijbels 1996). Instead of the localstant model implied by the Nadaraya-
Watson kernel regression, a local linear or lo@bhmetric model is often more appropriate
(Fan and Gijbels 1996). In particular, using a lgerametric model that is closer to the true

conditional mean function reduces bias (Gozalolantbn 2000). Sincan,(x, d) is bounded

between zero and one, a local logit specificatisrused to implement the boundedness
restriction in a natural way. The implementationtbé estimator follows Frélich (2007)

where the conditional expectation functioBE(Y < @ | X, D] are estimated by local logit as

in Frolich (2006a). More technical details on tisémator are provided in Appendix B.

The identification strategy requirds[1(Y < @ | X, O] to be well defined for every value in

the support oK. This, in other words, requires that for everyugabfX contract teachers and

regular teachers are observed. As mentioned indpe8t we observe a wide range in the job
experience of civil servant teachers but no or extyemely few contract teachers with more
than 10 years of job experience. Hence the comditimean would not be well defined for

being contract teacher with a large job experiefiberefore all observations with more than
10 years of job experience are dropped, which al#tigates the differences in the age

distribution.

' In other words, nonparametric matching relaxesasgumptions about the independence of the emor. te
Whereas in a traditional linear model it must bguased that the error term is independent of theessgrs, i.e.
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5. Empirical results

The following tables and graphs provide the estmiauantile treatment effects of the
contract teacher programme. The results are showmlifferent sets of regressoks and
different bandwidth values to examine the robustriéghe results*

Three different sets of control variables are exenui Xset1, Xset2 and Xset 3. The
regressor set Xset 2 is based on a rather exteosiMetion of variables that have been used
as possible predictors of test scores in the tileea Estimation of education production
functions has become a focus of many studies ientegears including numerous studies for
developing countries ever since micro survey datgetbecome available in the late 1990s. A
recent summary is provided in the EFA Global Moriitg Report 2005 on education quality
(UNESCO 2004). This set includes variables thattwapthe school environment and
classroom equipment, school management, charaasrief the teachers and also the
socioeconomic background of the pupils. In addjtiome include French and Math
proficiency at the beginning of the school yeacapture unobserved ability of the pugs.
We do not include variables that are likely to hdeen causally affected by the contract
teacher status, and would thus represent direcomes of the teacher status, such as teacher
job satisfaction or salary.

Most of these variables, however, are not corrdlawgh the treatment variable ‘contract
teacher’. Xset 1 therefore retains only a subsetiahbles that were significant in class-level
regressions of the treatment variable on all theggessors in any of the three countries
considered, see Table 5.

Table 5 shows a class-level logit regression oftremh teacher status on several teacher and
school and class-average pupil characteristics fif$tethree columns provide the regressions
for the extensive regressor set Xset2, where noosffficients are insignificant. Not
surprisingly, this is especially the case for Matid Niger reflecting the initial sampling
strategy. The last three columns provide the regvas for the smaller Xset 1. Overall, the
predictive power of Xset 1 is still very largeshould also be noted that some of the variables
had to be dropped from some of the logit regressibacause of coefficients tending to
infinity due to perfect predictability given the athsample size. This happened with the last

four variables in Table 5, marked with (-). Theswiables areretained however,in the

E[u|X,D]=0, this assumption can be relaxed herg[tgX,D] = E[u|X], i.e. the error term could stile correlated
with the regressors X.

1 Inference is based on the bootstrap, where enieses are re-sampled to account for within-class
dependence. Otherwise, significance levels wouldvegstated. 500 bootstrap replications.

2 This is the essence of the value-added approashu$hek 1986).
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nonparametric regressions on the pupil level, wisaraple sizes are much larger, since they
are in fact important predictors of contract teactatus.

Table 5: Determinants of contract teacher status

Dependent variable: Contract teacher Mali Niger aog Mali Niger Togo
Xset 2 Xset 1

School location:

E(l)sijtrance to next city at least one 251 284 182 214 091 147

Small village -4.49 3.77 1.29

Big village -2.14 2.66 -1.53

Pupil variables:

Initial test score French 0.20 0.07 1.47 -0.22 -0.02 0.23

Initial test score Math -0.29 -0.09 -1.59 0.08 0.00 -0.18

Indicator for &' grade class 1.56 -1.49 2.13 -1.18 -0.62 0.94

Initial test French interacted with grade  -0.08 00.0 -0.45 0.04 0.01 -0.07

Initial test Math interacted with grade 0.06 0.01 0.42 -0.01 -0.01 0.06

Boy 0.04 -2.72 -0.12

Age -0.52 0.62 -1.29 0.45 0.15 -0.46

Socioeconomic status 4.06 -4.43 2.13

Possession of TV, radio, rideo at home -4.66 2.19 0.47-

Indicator of child labouP’ -0.54 0.02 -0.01

Regularity of meal§ -0.27 -1.54 -2.76

Number of schoolbooks (0,1,2Y 0.92 2.00 -6.40 0.20 1.32 -3.20

Student gets help with studies at home -1.59 353 774

Student speaks French at home -2.94 0.67 1.03

Student repeats the current grade -0.08 1.56 114

Number of grades repeated previously -0.19 -450 .43-0

School variables

Classize (on a typical day) -0.03 0.01 0.02

Percentage of girls in the class 0.02 -0.04 -0.03

Number of students in the school 0.00 0.00 0.go

School equipmerft -0.16 0.45 -0.59

Drinking water in school 1.44 -2.81 2.20 -0.87 -0.68 -0.04

Electricity in classroom -1.29 -0.85 -2.69

School has toilets 0.43 -0.74 -3.18 0.34 0.00 -2.56

Active involvement of parents in 0.39 043 -1.80

school issues

Frequent exchange among teachers -0.70 1.37 2|53

Male Director 1.66 -2.50 1.58 0.91 -0.78 -1.03

Education of director 0.15 -0.20 -0.31

Training of director -2.20 0.19 1.59

School participates in a pilot pro- 163 057 278 057 023 178

gramme, exchange programme etc.
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Table 5 cont.

Dependent variable: Contract teacher Mali Niger Togo Mali Niger Togo
Xset 2 Xset 1

Teacher variables

Male Teacher 0.26 -0.90 -0.66

Age Teacher -0.39 -0.05 -0.26 -0.15 -0.06 -0.12

Education Teacher -0.28 -0.65 0.56

Teacher speaks local language 1.94 0.11 0.32

Inspector's visit during the last year - -1.58 2.47 - -0.83 1.14

Job experience of teacher (in years) - -1.26 0.14 -0.78 -1.00 0.02

Double shift teaching -1.63 -2.18 -

Multi grade class -4.95 0.74 - -1.68 0.98 -

Blackboard and chalk available in i 0.83 0.21

class

Constant 29.44 15.60 25.77 10.30 7.74 10.36

Number of classes 142 168 129 142 168 129

Pseudo R 0.481 0.558 0.579 0.505 0.412 0.440

Note: Coefficients significant at 5% level are nedknbold, significant at 1% are marked liold underlined.
Variable names ibold identify variables included in the regressor settXis

¥ Socioeconomic status: Sum of family possessiaitgd, electricity, flush toilet, access to tab eraplough,

car, TV, radio, video, adjusted to urban/ruraleliénces (0-1).

® Indicator of child labour: Student helps with coemgial activities, agricultural activities and/onimal

husbandry (Sum of activities).

° Regularity of meals: Sum of regularity of breakfasnch and dinner.

9 Student has a textbook for French, for Math oht{6t2)

® Sum of 16 indicators of school equipment: eleityrim class, library, lavatory, school canteenaitability of

drinking water, court yard in school, availability a sick-room with some medical equipment, spgrtsund

with some equipment, garden, fence around the $cbéfice for director, room for teachers, storag®m,

housing for director, housing for a guardian, hogdor teachers.

The difference between Xset2 and Xset 3 is that It#iter also contains the variables
educational level of the teachandpedagogical training of the teacherhese two variables
may be important predictors of educational achiexaimAt the same time, as they are part of
the characteristics of the contract teacher staiey, must be expected to be directly tied to
the treatment variable. In principle, by definitiazontract teachers receive only very little
training and are subject to different educatioegjuirements for admission. Hence, a change
in the treatment variable would automatically draachange in these two variables such that
they cannot and should not be used as controllMasaln practice, however, it seems that the
various administrative rules are not always adh&vesb that, for instance, teachers may have
become civil servants without any pre-service trgjntoo (see Section 3). Therefore, we
examine results with and without these two variablé effects differed significantly, the
difference may be attributed to these two variables

Table 6 presents the estimatgdantile treatment effectbor Xset 1. The results for the
enlarged regressor sets Xset 2 and Xset 3 aredewn Appendix C. All results are reported

for three different sets of bandwidth values, fifst (h,h,,A)=(0.5,0.5,0.25, then for
(h,h,4)=(1,1,0.5, and finally for bandwidths chosen by cross-vdlma Bandwidthh; is
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used for the French and Math pre-test scdiefr all other non-binary regressors, anéor
binary regressors. As discussed in more detail ppehdix B, the bandwidths chosen by
cross-validation are certainly too large, since sdkmd of asymptotic undersmoothing
required for the matching estimator to reduce i&s.bWe therefore focus our attention on the
first two sets of results and pay particular attentto the robustness of the results to
bandwidth values and regressor sets.

The subsequent graphs (Figures 1-2 for Mali, 3#N@er and 5-6 for Togo) show the

estimated distributions of the potential outcontks:solid line show$5Y1 and the dashed line

IfYo. The horizontal distance thus reflects the quantgéatment effects displayed in Table 6.

The graphs to the right show the effects on Matfigency, the graphs in the middle give
the effects for French proficiency, whereas thehsao the left refer to the average of French
and Math proficiency. Again, for Xset 2 and 3 tharresponding graphs are provided in
Appendix C.

The results for the™ grade inNiger are very stable to bandwidth choice and the set of
regressors. The effects are close to zero for the layuantiles, and decrease almost
monotonously to about —20 to —25 percentage pointshirhtgh ability students. Hence,
whereas the low ability students do not seem to be affdntethe teacher status, the high
ability students seem to suffer from being taught by a aonteacher. The effects are very
similar for French and for Math.

For the §' grade, the estimates also tend to be negative bshzat and insignificant. At the
lower quantiles the effects remain slightly negative with thgelaregressor sets 2 and 3. For
the higher quantiles, the estimation results are unclearessdise to the choice of regressors
included. (For Math, the effects tend to be negative Hrench the results are unstable due to
local colinearity.3®

In Togothe impacts tend to be positive for th¥ grade and negative for th& §rade. The
positive effects for the" grade are a bit larger for French than for Math. Fenéh, they are
significant around the median (about 10 to 14 percenfagats) while they remain
insignificant for Math. The estimates with Xset 2 and 3 simeilar with often somewhat

larger effects on Math.

3 The kink in the estimated regression curve atdrigjuantiles for French for Xset 2 and particuldiolyXset 3

is due to some kind of a locally high correlationang regressors. Therefore results for an additi@messor
set Xset 3a are reported, where five disturbingatdes have been removeshicioeconomic status, media, child
labour, small villageand active involvement of parents in school mattdfer this Xset 3a the previously
positive effects for French at higher quantilesisaralmost entirely. See the columns for Nig8rdsade in
Table C.2.
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The situation is different for the™5grade. Here the effects are about zero for the low
quantiles, and then decrease almost monotonously ur8ilpercentage points for Math for
the high ability students. This pattern is very stable adbasslwidth choices and Xsets.
Effects are negative for both French and Math but mongly so for Math.

In Mali, to the contrary, effects tend to be positive for botidgs. For the™ grade, effects
are insignificant for French, but significantly positive kath. Judging from the significance
levels, this effect seems to be most precise for the ltavaredium quantiles. This implies
that children at théower end of the ability distribution seem to benefit most clefidyn the
contract teachers. The effects are smaller and les3sply estimated for Xsets 2 and 3 but
remain positive for Mathematics, perhaps except for kage quantiles.

For the 8' grade, the effects are also positive for French anth Nt the low to medium
guantiles, but again significant only for Math and nowyaat the 10% level. For Xsets 2
and 3 the results are less precise and smaller. Héme®vidence is less stable for tHe 5
grade, but overall tends to be positive rather thantivega

All'in all, the above analysis quite strongly confirms empectations that given the different
characteristics of the contract teacher programmethenthree countries considered, we
should also observe quite different results. As sugdédsteur initial hypotheses on both the
incentive and selection effects, the contract teacher @moge in Niger shows the worst
results, i.e. either insignificant or clearly negative. fie tontrary, the Malian results are
consistently positive and significant in Math for both gradéss suggests that the potentially
negative role of low salaries (if any) was overcompeatséty the positive incentive effect
induced notably by parental responsibility and monitoring endase of Malian community
teachers. As expected, Togo occupies an intermediatttoposhich may be related to the
fact that parental monitoring responsibility was redutedugh the integration of parts of the
contract teachers into the public administration system.

One could also suspect that Togo’s relatively bad pmdace of contract teachers iff 5
grade is related to their missing pedagogical training. Hewdkie use of Xset 3 where this
variable is controlled for, does not lead to any significdr@inge. There is thus no evidence
that the lack of training could drive the results. At theedime, as stated earlier, it may not
be possible to fully separate the effect of education amting from the treatment itself. This
aspect must therefore be interpreted with caution.

The second general observation is that results do indifed depending on students’ ability
level. Across all countries, the analysis by quantile ofab#ity distribution suggests that

contract teachers do a relatively better job in low abiiytexts. Whenever we observe
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positive effects, they tend to become significant in lowntjless, and whenever we observe
negative effects, they tend to become significant in lgigaintiles of the ability distribution.
This implies that contract teachers tend to reduce inequatititee student distribution.

In Mali and Togo, we also observe that contract teadhasto be relatively more successful
with younger students, i.e. they show a better perdioga in 2° as compared to"5grade.
However, the opposite is the case in Niger. Overalljrifheence of contract teachers is thus
more clearly related to student ability within each grdelel than to students’ ability
difference across grades.

A possible explanation for this phenomenon could lz tfaditional civil servant teachers
may be unwilling to move to disadvantaged areas, and tivatexd if they are still compelled
to do so. Contract teachers, however, are often locathuited and should therefore not face
this problem. Moreover, coming from a similar backgroutitty are more aware of the
specific problems of children with learning deficiencidsey speak their language, know
their parents and thus may be better able to deal withttfaign. Contract teachers may thus
outperform traditional teachers in a low-ability context, eieéraditional teachers do better

in a less disadvantaged student environment.
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Table 6: Quantile treatment effects of teacher stats (Xset 1)

Mali 2™ Mali 5" Niger 2 Niger 5" Togo 2¢ Togo &'
French Math | French Math French Math French Math enélin  Math French  Math
bandwidth 0.25
1=0.1 -2.5 7.8 11.9 5.5 -2.0 0.2 -0.2 -0.5 4.3 2.5 05 7-2
1=0.2 1.8 14.7 15.0 7.2 -1.5 1.3 -3.2 -4.4| 10.9 8.0 -2.5 -7.6
1=0.3 3.4 22.9 11.9 11.4 0.0 -4.3 -3.5 -2.5 4.4 3.0 -3.4 -9.1
1=0.4 51 28.3 13.9 10.7 -2.0 -5.6 -2.1 -3.1 7.8 7.9 -3.3 -4.8
1=0.5 0.1 33.5 10.6 13.2 -12.9 -11.1 -2.6 -0.2| 14.0 5.4 -55 -6.8
1=0.6 1.6 21.4 6.2 12.9 -19.0 -23.1 -0.1 -2.3 13.9 2.2 -9.5 -7.0
1=0.7 3.5 25.3 2.9 13.4 -24.6 -30.1 -0.6 2.7 8.1 2.7 -9.3 -12.7
1=0.8 10.0 28.8 2.6 -0.1 -21.3 -25.1 -1.4 -0.5 0.0 6.4 -7.8 -11.9
1=0.9 18.9 13.5 9.1 -0.2 -11.4 -10.1 -8.7 -0.5 -1.3 1.9 -6.4 -13.0
bandwidth 0. 5
1=0.1 -2.5 7.8 11.9 14.2 5.7 1.2 0.3 2.4 3.3 5.0 1.1 -3.3
1=0.2 1.7 13.3 14.8 8.8 -0.6 -2.3 -0.1 -0.1 5.0 2.7 -5.4 -4.8
1=0.3 2.8 22.4 14.0 12.1 0.1 -7.6 0.0 -0.3 3.1 5.5 -2.8 -5.0
1=0.4 4.8 27.9 13.9 13.5 -0.7 -5.7 0.2 -2.8 8.3 9.7 -0.6 -3.1
1=0.5 -0.2 33.3 16.4 14.8 -5.6 -10.8 0.0 -0.1| 13.9 10.2 -0.4 -2.0
1=0.6 1.6 21.4 11.8 15.0 -18.7 -13.3 0.5 0.1 15.3 25 -0.8 -2.2
1=0.7 3.8 25.1 11.7 15.4 -22.0 -21.4 0.2 0.2 15.6 10.3| -5.8 5.4
1=0.8 10.3 29.0 8.3 9.0 -21.9 -21.6 -0.6 -0.1 10.3 9.7 -43 -89
1=0.9 18.9 13.6 12.5 0.7 -11.5 -149| -6.0 -4.3 2.8 6.3 -3.6 -12.6
bandwidths chosen by cross-validation

1=0.1 -2.4 7.8 8.9 13.0 -7.8 1.2 0.0 2.3 0.2 7.4 -0.2 -3.8
1=0.2 2.0 14.6 9.4 12.1 -5.0 -4.8 -0.2 -0.5 3.1 7.7 -5.0 -5.0
1=0.3 3.2 22.2 11.0 13.9 -3.1 -9.8 -2.4 -2.3 -0.5 2.1 -2.5 -3.4
1=0.4 4.9 27.7 13.7 15.6 -7.5 -12.8 -15 -4.6 2.6 7.4 -0.1 -0.2
1=0.5 -0.3 31.2 16.5 15.5 -12.8 -12.8 -2.6 -4.7 4.9 8.2 -0.1 -04
1=0.6 1.4 21.1 9.8 18.2 -18.8 -14.7 -0.1 -2.9 8.2 5.7 2.1 2.1
1=0.7 3.7 24.6 12.2 18.4 -19.3 -145 -2.7 -2.1 10.8 5.9 -3.0 -5.0
1=0.8 10.1 28.3 11.5 17.1 -15.7 -13.6 | -3.2 -6.1 9.0 8.2 -4.6 -6.8
1=0.9 18.8 13.2 14.9 12.2 -34 99 -3.7 -2.5 3.1 6.4 -6.7 -9.6

Note: Percentage points treatment effects, signifiat 10% are marked italics, significant at 5% are marked
in bold, significant at 1% are marked lild underlined.
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Figure 1: Potential outcomes for Mali 2% grade (Xset 1)
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Figure 2: Potential outcomes for Mali §' grade (Xset 1)
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Figure 3: Potential outcomes for Niger 2° grade (Xset 1)
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Figure 4: Potential outcomes for Niger § grade (Xset 1)
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Figure 5: Potential outcomes for Togo ?' grade (Xset 1)
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Figure 6: Potential outcomes for Togo % grade (Xset 1)
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6. Conclusions

In this paper we analyzed the impact of the ‘contracthiea reforms on educational quality.
Traditionally, in most countries, teachers are hirecciass servantsafter a well regulated
initial education and training period and with clear caredraacements tracks. Due to
financial pressure, high schooling demand and otheorea many African (as well as Latin
American and South Asian) countries have experimented aliiéhnative forms to engage
new teachers, usually providing only fixed term contawith lower remuneration and
reduced entry requirements. In this paper we providevanview of these contract teacher
reforms in francophone Africa and nonparametrically esgérgaantile treatment effecter
Niger, Togo and Mali. Our empirical analysis is basediata collected by PASEC in several
francophone African countries, with the advantage thatpBag, data collection, ability
testing, interviewing, data cleaning etc. always follow simpleocedures, and that, with few
exceptions, variables are always coded and defined sathe way.

Our estimations point to two major findings. First it sedinas contract teachers do relatively
better for low ability than for high ability student&hen positive treatment effects are found,
they tend to be more positive at the low to medium quantled when negative effects are
observed they tend to be more pronounced at the higllyatpuantiles. This pattern is
remarkably stable across countries, and most pronouocediger 2 grade and Togo"s
grade. This suggests that relative to traditional civil seneathers, contract teachers are in a
better position to work in a more difficult learning envinent and to react to the needs of
students with the most serious learning deficienciesrellye they tend to reduce existing
inequalities in overall student outcomes.

Second, we observe clear differences in the impacbofract teachers between the three
countries. The treatment effects are highdgativefor Niger in the 2% grade and tend to be
very small, and slightly negative, for th& §rade. InTogowe found clearly positive effects
for 2" grade students. For thd' §rade, the effects were very small and negative for low
ability but very large and negative for high ability studehrtsre contract teachers do well in
low grades, but clearly fail in thé"5grade for the more advanced students. In contmast, i
Mali, the treatment effects tend to be positive for bdthahd %' grade, particularly in
Mathematics.

Hence, when ordering the three countries by their oveftdcts, we find that effects are
positive in Malj somewhamixed in Togqwith positive effects in® and negative effects in
5" grade) andnegative in Niger This ordering can be related to the details of the

implementation of the contract teacher programme. In Bfadi Togo, contract teachers have
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been introduced in a less centralized way and, especialjalin the system continues to
work predominantly through the local communities. Thisuldohave led to a closer
monitoring and more effective hiring of contract teasherhich may have contributed to this
positive outcome. In Niger, apart from the centrally goed overall approach, the very fast
hiring of huge numbers of contract teachers relative tatler limited base of qualified
secondary graduates may also have contributed to pdormpance.

Hence, a focus on local community and parental involvénrerhiring and monitoring
contract teachers as well as a gradual rather than irateediform process seem to be
warranted.

Overall, our results thus indicate that the success ordadlucontract teacher programmes in
terms of student performance depends on a careful ineplation of the system. Despite
lower pay and adverse working conditions, the incentifecefnay be positive, especially if
teachers are directly engaged by parents or the locahooity. In this case they will feel the
recognition of their effort and they can also be directlig mesponsible for their work.

These findings are encouraging, especially if we considgrin terms of purely quantitative
objectives such as universal primary education, hiringtraon teachers appears to be
inevitable. According to the most recent UNESCO estimatgs,the year 2015, 60 000 new
teaching positions must be created in Niger, 55 000 in &uadi 12 000 in Togo (UNESCO-
UIS 2006, p. 41). Taking into account the usual ratesuwfover and attrition, it could be
estimated that overall about 150 000 teachers will hawe teecruited in the three countries.
This number is twice as high as the stock of teachersrily on the job.

Our results suggest that the involvement and empowermgatrents and local communities
can help to face this challenge. It should be noted, hawthat relying on the cooperation of
these groups tends to reinforce existing inequalitiepotfr communities pay and monitor
their teachers while other well to do schools are eqa@nd managed by public authorities,
education policy becomes unacceptably regressive. Themaenge therefore is to achieve
a pro-poor distribution of educational expenditure whilehattame time, encouraging local

initiative and autonomy.
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Appendix A: Additional information about the contract teacher reforms, labour market

conditions and the data set

Table A.1: Additional information on contracts teadhers in francophone sub-Saharan
. . . 1
Africa (primary education)
Total .
EFA staff Types of Contract teachers in % . ;
County 4nberl “needs,  convactieachers ot naonal prmary | Gecent | Convacteacher e as compared o st
2004 2015 (local names? teaching staff, 2003
Contract teachers 24% 35%
Benin 25,600 49,300 17% and without any bonuses, since recently maaigt by
“Communautaires” 30% (2006) the central government budget (in 2006 only aboet sixth,
i.e. ca. 1,000, paid by parents and local commes)iti
. Contract teachers 24% 80%
Burkina Faso 23,400 76,500
Community teachers 12% 30-35%
“Instituteurs vacataires” 24% Sharp 25% to 40% (=90$ to 140$ per month); in 2006,acess
(IVAC) increase  started to integrate experienced IVAC into thelgervice
Cameroon 55,300 78,000 c ity teach
. onlmunlty eac erf 45% Decrease | ocal arrangements, ca. 30$/month for seven magethgear
maitres de parents
Community teachers 65% Permanent
Chad 16,200 61,200 increase Variable, typically 20% to 40%
Public contract teachers< 0,5% of teaching staff)Decrease
Contract teachers 4% 100%, on nine months per year
ggngg% 7,100 26,400 Volunteers 14% Volunteers 45% to 80% also on nine months
P- Community teachers 30% Increase Variable, estimates range from 30% to 60%
Contract teachers 54% (2005) Increase 55%
Guinea 25,400 48,200
Community teachers <2% (2005? Decrease 33%
Contract teachers 30% to 50% for state contract teachers, deperafirtgpes,
0,
Madagascar 64,300 89,600 (various types) 59% (2004)5 Increase figures are rapidly changineg
Mali 26,700 82,200 Contract teachers 65% (2004) .Overall
(various types) increase
o Temporary staff ca. 8% (2004) Hourly wages
Mauritania 9,800 16,900 Decrease
retirees marginal Bonus added to regular pension
56% (2004) plus 0,7% Sharp
Niger 22,400 82,700 Contract teachers actlng_a_s teachers durlnqncrease
civic service.
0,
Senegal 32,000 57,100 Educational volunteer§:(3mrac,t teacher 42%
parents’ teachers 12%
Contract teachers 31% : 40%
Togo 22,200 34,100 community teachers 33% Increasing >16%,; typically 25% to 30% for schools run by NGO

! This table does not only provide additional det#il Table 1 (and 2) of the text, it sometimes alesents more recent information. This is
notably the case when the information requiredrfle 1 is only partially available for the moreest year.

UNESCO-UIS estimates for total requirement of @iynteachers to achieve universal primary educat@915
3 In our text, “contract teacher” is used as a gdreran including all kinds of non-civil servant teers hired on a contractual basis,
independently of whether they are engaged by thdigpadministration, the community or other privatetities. In the countries, various
terms are used distinguishing between these grdinesterm “contract teacher” then also refers nmangowly to those teachers engaged or
at least paid by public authorities. However, #venis for subgroups are not used in any uniform aagss different countries.

In some deprived areas, monthly wage is estimatégaround 10$. However, in 2005 a plan was seasifp guarantee, through a state
grant a monthly salary of 45$ for community teasheith, and of 25% for community teachers withoatiggogical training. The former
represents about half the wage of civil servantlauy teachers. The grant is financed throughdtate’s new petroleum receipts.

While officially, the status of most community tbacs was changed into (public) contract teache20Bd, some doubts remain with
respect to official statistics. In particular, ashbeen observed that communities continue totihéie own teachers which are not taken into
account.
5In early 2007 a five-year plan was launched te B 000 “vacataires” to support the EFA process.

Sources: World Bank (2002, 2004, 2005a, 2005b, @@@®6a, 2007), World Bank (Africa Region) and RideDakar (2007), UNESCO-
UIS (2006, p 162).
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Table A2: School to work transition and alternativelabour market opportunities for teacher candidates

Mali (1998-2004)

Niger (2000-2002

Togo (1997-2000)

Annual number of graduates Lower secondary attainment 19100 7900 11800
(labour market supply, skilled or semi-skilled)upper secondary attainment 6100 2200 4200
Tertiary attainment 4000 1500 1600
Annual job openings Professionals (skilled / highly skilled 670 500 030
(labour market demand, skilled or semi-skillegemi_Skilled and unskilled 6500 3000 1700
and unskilled, modern sector)
Ratio tertiary graduates / professional positions 6,0 3,0 53
Ratio secondary and tertiary graduates / total moslector positions 3,9 3,4 9,4

Sources: World Bank (2002, p. 77, 2004, p. 97, 2006141).
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Table A3: Sample description: averages of studenteacher, and school variables, by country and teaeh status

Mali Niger Togo
2nd grade 5th grade 2nd grade 5th grade 2nd grade 5th grade
D=0 D=1 D=0 D=1 D=0 D=1 D=0 D=1 D=0 D=1 D=0 D=1
School location
Next city at least one hour away from school lamafdummy) 0.1 0.49 0.26 0.42 0.44 0.17 0.26 0.34 0.34 0.48 0.38 0.31
School is located in a small village (dummy) 0 0.12 0.2 0.17 0.1 0.06 0.07 0.08 0.04 0.29 0.04 0.16
School is located in a big village (dummy) 0.1 0.35 0.16 0.29 0.24 0.26 0.19 0.26 0.31 0.23 0.28 0.41
Student variables
Student’s initial test score in French (0-100 % afrect answers) 0.29 0.19 0.33 0.31 0.18 0.16 0.24 0.23 0.39 0.39 0.55 0.41
Student’s initial test score in Math (0-100 % ofreat answers) 0.44 0.32 0.38 0.36 0.39 0.32 0.27 0.27 0.49 0.49 0.62 0.54
Student is a boy (dummy) 0.46 0.47 0.49 0.41 0.6 0.52 0.53 0.55 0.56 0.53 0.51 0.58
Student’s age (7-20 years) 8.4 8.17 12.11 1214 7.96 8 11.45 11.4¢  8.11 8.34 10.44 11.81
Student’s socio-economic background, indicatoa#ify possessior
of various consumer and investment goods, adjustedban/rural 0.45 0.37 0.49 0.36 0.32 0.3 0.3 0.36 0.33 0.24 0.46 0.24
differences (0-1)
Student’s family possesses a car (dummy) 0.3 0.2 0.3 0.18 0.16 0.19 0.15 0.2 0.26 0.17 0.33 0.18
Student’s family possesses a refrigerator (dummy) 0.28 0.23 0.29 0.18 0.21 0.17 0.16 0.25 0.27 0.13 0.36 0.14
Student’s family has a flush toilet 0.15 0.14 0.21 0.1 0.25 0.18 0.14 0.2 0.19 0.19 0.27 0.08
Student’s family has electricity (dummy) 0.52 0.36 0.47 0.29 0.34 0.33 0.29 04 042 0.29 0.55 0.23
Student’s family has access to tab water (dummy) 0.39 0.28 0.52 0.2 0.29 0.25 0.25 0.34 0.27 0.16 0.37 0.13
Student’s family possesses a plough (dummy) 0.26 0.41 0.44 0.56 0.17 0.22 0.2 0.17 0.07 0.11 0.09 0.12
Student’s family possesses a radio, TV and/or ao/jglayer (0-3) 1.94 1.59 1.99 1.67 1.25 1.23 1.34 149 1.23 1 1.82 1.2
Student’s family possesses a video player (dummy) 0.3 0.18 0.33 0.2 0.17 0.16 0.14 0.23 0.2 0.09 0.31 0.13
Student’s family possesses a radio (dummy) 0.96 0.94 0.97 0.95 0.76 0.77 0.87 0.83 0.69 0.69 0.93 0.81
Student’s family possesses TV (dummy) 0.67 0.45 0.65 0.47 0.32 0.31 0.33 043 0.34 0.23 0.59 0.27
Stgdent helps with commercial activities, agrictdtwactivities and/o 291 214 197 243 107 0.95 12 115 083 116 0.94 151
animal husbandry (0-3)
Student helps with field work (dummy) 0.37 0.51 0.45 0.64 0.52 0.46 0.57 0.56 0.35 0.63 0.36 0.74
Student helps with agricultural work and animaltbargry (dummy) 0.4 0.33 0.23 0.38 0.32 0.28 0.31 0.29 0.28 0.37 0.22 0.38
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Table A3 cont.

Mali Niger Togo
2nd grade 5th grade 2nd grade 5th grade 2nd grade 5th grade

D=0 D=1 D=0 D=1 D=0 D=1 D=0 D=1 D=0 D=1 D=0 D=1
Student helps with commercial activities (dummy) 0.32 0.26 0.25 0.32 0.24 0.22 0.33 0.29 0.2 0.16 0.37 0.4
Student has breakfast, lunch and/or dinner (0-3) 296 295 2.94 2.95 2.86 2.88 2.95 2.89 2.65 2.77 2.81 2.61
Student has breakfast never, sometimes or regy@ly 0.99 0.98 0.97 0.98 0.98 0.99 1 1 0.88 0.9 0.95 0.86
Student has lunch never, sometimes or regularf) (0- 0.99 0.99 0.98 0.99 0.92 0.93 0.97 0.93 0.88 0.93 0.93 0.87
Student has dinner never, sometimes or regulasly (O 0.98 0.98 0.99 0.98 0.95 0.96 0.98 0.97 0.89 0.93 0.93 0.88
Student has a textbook for French, for Math or I§0tR) 0.39 0.29 0.72 0.55 0.36 0.38 0.4 0.41 1 0.48 134 0.72
Student gets help with studies at home (dummy) 0.71 0.6 0.75 0.55 0.49 0.52 0.65 0.68 0.6 0.65 0.68 0.55
Student speaks French at home (dummy) 0.09 0.12 0.42 0.22 0.07 0.07 0.04 0.09 0.48 0.41 0.86 0.86
Student is repeating the 5th grade (dummy) e) 0.15 0.2 0.27 0.24 0.08 0.1 0.08 0.11 0.2 0.31 0.16 0.22
Student’s number of previous grade repetitions)(0-4 0.18 0.17 0.41 0.47 0.15 0.09 0.23 0.19 0.31 0.5 0.72 1.2
School variables
Class size 71.41 63.51 58.77 54.33 46 45.68 34.43 36.14 40.46 38.36 32.81 36.83
Share of female students in the class (0-100%) 45.81 46.07 40.89 42.16 44.14 45.15 45.07 449z 4454  46.69 48.44 44.69
School’s overall number of students (14-2733) 304.28 234.47 25155 211.24 348.08 368.52 391.95 445.6: 511.08 460.43 441.46 512.32
School equipment indicator, low to high (0-14) 548 4.85 4.82 4.9 3.78 3.9 3.77 4.31 4.29 3 5.68 3.23
School has access to fresh water (dummy) 0.68 0.74 0.74 0.68 0.67 0.58 0.63 0.63 0.56 0.21 0.51 0.3
Classroom has electricity (dummy) 0.34 011 0.25 0.03 0.14 0.15 0.11 0.18 0.27 0.05 0.21  0.05
School has toilets 0.68 0.75 0.73 0.79 0.57 0.48 0.48 0.64 0.75 019 075 0.39
Parents easily mobilized for school issues (dummy) 0.28 051 0.27 0.48 0.57 0.76 0.83 0.56 0.6 0.58 0.42 043
Frequent exchange among teachers (dummy) 0.9 0.92 0.91 0.91 0.75 0.84 0.79 0.74 0.96 0.95 0.96 1
Director is male (dummy) 0.78 0.9 0.66 0.84 0.84 0.84 0.9 0.77 0.95 092 092 0.89
g’f'ﬁ‘;ﬁérse%%”czet‘itg%”;]ge;t;;L%m(g?é‘)’w primary cdatipnto 3years 3 46 308 232 307 398 407  3.93 388 31 329 32 29
Director received some pedagogical training (dummy) 0.8 0.8 1 0.8 0.88 0.9 0.98 0.85 0.16 0.19 0.21 0.25
School participates in a pilot project, exchangegpm etc. (dummy, 0.32  0.24 0.44 0.3 0.36 0.41 0.43 0.19 0.08 0.35 0.19 o0.21
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Table A3 cont.

Mali Niger Togo
2nd grade 5th grade 2nd grade 5th grade 2nd grade 5th grade
D=0 D=1 D=0 D=1 D=0 D=1 D=0 D=1 D=0 D=1 D=0 D=1
Teacher variables
Teacher is male (dummy) 0.29 0.28 051 071 0.34 0.06 0.47 0.36 1.36 1.32 1.03 1.05
Teacher's age (21-60 years) 35.01 29.83 36.53 31.93 30.08 27.79 30.07 28.74 34.62 3252 36.01 34.09
Teacher's education index, from below primary catiph to 3 years , 5, 161 234 215 401 372 451 418 2586 288  3.82 4
higher education and above (0-6)
Teacher speaks local language (dummy) 0.61 0.73 0.86 0.8 0.9 0.92 0.91 0.93 0.82 0.79 0.75 0.61
School inspected during the last 12 months (dummy) 1 0.79 1 0.81 0.78 0.83 0.86 0.73 0.57 0.69 0.64 0.79
Teacher’s job experience (0-40 years) 8.43 3.12 7.04 3.82 4.88 2.44 5.58 2.7 6.2 5.47 7.04 5.87
Class management in double shifts (dummy) 0.59 0.39 0.5 0.39 0.09 0.1 0 0 0 0 0 0
Class management with multi-grade teaching (dummy) 0.09 0.06 0.06 0.15 0 0.07 0.06 0.04 0 0.1 0 0.02
Classroom is equipped with a blackboard and claknfmy) 1 0.86 0.91 1 0.87 0.93 0.92 1 0.83 0.76 0.75 0.83

Notes: Range of possible values in parenthesis.
Teacher status: D=0 civil servant, Dohtcact teacher.
Source: PASEC database.
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Appendix B: Additional details on the econometric nethodology

A nonparametric matching estimator of the potential outcdisteibution is

Pr(Y? < a) :%Zrﬁa(xi,d) 1d=0,1 5)
wherem, is a nonparametric regression estilmator of
m(xd)=Hl(Y< 3| X= x B d. (6)

Since m,(x d) is bounded between zero and one, a local logit spatdit is used to
implement the boundedness restriction in a natural wafy'rn@afj* =1(Y, < @. For estimating

m, (% d) at a locatiorx the local log likelihood is maximized among tBe =d observations

argmaxy {Y; Ing (% By ¥ &Y )In@E g% By POIQ= d)K, (7)
,Bxd j
where
O(X,, B) = (8)
1+e 7™

is the logit function andK; a kernel weight further described below. The dogfhts S,

may be different for any value gfandd, andm,(x d) is then estimated as

M (x d) = o xB,q). 9)
Since the local log likelihood function is concatiee maximizer is found usually within very
few iterations.

The kernel weighting functiorK; assigns larger weights to observations close With X

being multidimensional and also containing a largeber of binary regressors, we follow a
suggestion by Racine and Li (2004) to also smoattr the dummy variables to improve
precision in small samples, see Racine and Li (ROA%roduct Gaussian kernel is used for
the continuous and ordered discrete variables, edserthe dummy variables enter
multiplicatively with a weight of one if this vaie is identical inx andX; and a weight of
A<1 otherwise. Lek; be a vector of dimensioQ where the regressors are ordered such that
the first element is a constant, the elements,@,.are continuous and ordered discrete
regressors and the la@+1,...Q elements are dummy variables. The kernel weightés ar

computed as

K =[ (p[—xm "%Jm A0 (10)
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If A=0, only observationX that are identical t& with respect to all dummy variables receive
positive weights. This corresponds to running safeafocal regressions within each cell
defined by the dummy variables. AE1, the dummy variables would not affect the kernel

weights but would enter only in the local approxiima planeg(X;,8,4)-

In principle different bandwidth valuels or A could be used for every regressor, which
however would require choosing a very large nundfesmoothing parameters. Instead we
distinguishthree bandwidths:h; for the French and Math test scores at the beginaf the
school yearh, for all the other non-binary regressors anfibr the binary regressors. Before
estimation, all the non-binary regressors are edtasuch that their sample variance-
covariance matrix is the identity matrix. In othveords, these transformed regressors all have
the same standard deviation and are uncorrelated.réduces colinearity problems and also
ensures that the effective bandwidth is about pitapwal to the standard deviation of each
variable.

For choosing bandwidth values for nonparametriceggjon, least-squares cross-validation is
a frequently used approach. For matching estimatehere the nonparametric regression
enters only as a plug-in and is then averaged owés, well known that some asymptotic
undersmoothing is required to reduce the orderefliias term. However, no data-driven
bandwidth selectors for matching estimators basedocal logit regression seem to be
available so far. Therefore, we pursue a rathererwasive approach in that we estimate the
potential outcome distributions for bandwidth valughosen by leave-one-out least-squares

cross-validatioh* and for two sets of fixed bandwidth valuds;, h,,A) = (0.5,0.5,0.25 and
(h,h,,A)=(1,1,0.5. We expect the cross-validation bandwidths to geeea larger bias and

will therefore concentrate on the latter two barditvichoices to examine sensitivity of the
estimates to the bandwidth values. Only if theneates appear to be rather stable, one would
be confident to trust in the results.

The precise implementation of the local logit estondollows Frélich (2006a). For any given
bandwidths values it may occur that for some lacetk andd the local likelihood estimator

is not well defined, e.g. due to local near-coliitgaor perfect prediction. This happens

4 The bandwidths were chosen by leave-one-out Epstres cross-validation separately for Bv and the
D=1 subsample, and separately for each country, gradeXaet. The list of all different bandwidth valuess
available from the authors upon request. They weeraputed for the joint achievement variable Freaod
Math first and then also used for each of the suibjseparately.

!5 This procedure seems also be justified by therimthat many data-driven bandwidth selectors coyeenly
very slowly to the true optimal bandwidth. Henckh@ugh being consistent, the bandwidth values ehder a
particular sample might be very variable and oneaild/atill like to examine sensitivity of the estitea to
alternative bandwidth choices.
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particularly for small bandwidth values and in g of sparse data. When this happened, the
bandwidths are locally, proportionally increasezheaatedly until a valid estimate is obtained.
If the repeated local increases of the bandwidttues did not lead to convergence, the

regressors causing local near-colinearity were peddocally.
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Appendix C: Robustness analysis, additional estimatn results

The following tables and graphs show the estimatsiiloution functions and quantile treatment eféefdr the

larger Xsets 2 and 3, respectively. For tflegbade in Niger additional results are shown forXaet 3a, in

which the five variablesocioeconomic statusnedig child labour, small villageand active involvement of

parentshave been dropped. These variables induce selooas multicolinearity problems which lead to a

conspicuous kink at the higher quantiles in thévested distribution functions for Nigef"grade with Xset 3.

To avoid this pattern of the estimates, which isenideely to be an artefact of high correlation efjressors

than a true feature of the potential outcomes, vopmkd these variables to examine the robustnesiseof

estimates.
Table C.1: Quantile treatment effects (Xset 2)
Mali 2™ Mali 5" Niger 2 Niger 5" Togo 2¢ Togo &
French Math French Math French Mat French Math enéhn Math French Math

bandwidt 0.25

17=0.1 -2.8 4.1 0.4 -0.1 -4.9 0.4 -0.2 -0.4 -6.5 -7.1 54 -14
1=0.2 1.4 3.5 2.8 0.7 -2.5 4.2 -3.2 -2.6 0.2 -6.1 3.2 9-1.
1=0.3 3.5 3.3 -2.5 3.6 -0.1 0.4 -8.2 -7.6 5.1 2.1 0.5 3-0.
1=0.4 2.2 5.1 -0.1 5.7 2.0 7.2 -0.9 -6.5 7.7 5.5 -3.2 3-2
=0.5 -14.0 6.1 -3.2 3.5 5.1 -15.1 -3.0 -4.9 33 114 -11.0 -7.1
1=0.6 -13.3 3.0 -3.0 7.8 -21.0 -25.6 -0.2 1.9 -1.3 5.1 -15.1 -13.6
1=0.7 -11.6 4.9 -2.3 4.3 -26.2 -21.8 3.2 1.8 -1.5 100 | -16.6 -15.4
1=0.8 -13.1 0.3 2.2 46  -111 -17.1 5.6 4.8 -1.8 8.4 95 -13.1
1=0.9 -8.3 -18.2 2.1 5.1 -4.9 -9.4 13.7 -5.3 -25 9.5 3-8. -10.3
bandwidth 0.5

1=0.1 2.4 4.5 0.7 3.0 2.3 2.8 -2.6 -1.7 -0.1 46 .32 0.1
1=0.2 1.6 3.5 2.9 2.1 4.1 1.7 -5.5 -6.2 7.4 2.2 33 24
1=0.3 3.7 3.1 -2.3 4.9 0.3 -2.6 -0.9 -8.2 8.4 5.5 4-2. -0.2
1=0.4 2.2 5.2 -0.1 5.9 0.3 -8.6 -1.6 -4 135 7.7 -0.5 -0.1
1=0.5 -16.2 5.9 -3.2 3.6 -55 -17.4 -0.2 0.2 53 116 7.7 -5.2
1=0.6 -13.5 2.7 -2.9 7.8 -24.0 -17.9 0.4 2.0 -1.2 134 -8.6 -6.3
1=0.7 -13.1 2.1 2.4 42 271 -265 3.1 0.5 3.7 12.9 -10.5 4133
1=0.8 -13.8 -1.8 -0.1 1.9 -22.0 -20.1 -0.3 0.6 -4.4 7.9 -10.7 -14.9
1=0.9 -11.0 -20.0 1.8 1.9 -7.8 -15.1 16.6 -2.1 -2.9 6.8 -6.7 -10.6
bandwidth cv

1=0.1 -2.4 5.1 3.1 45 5.7 -0.1 0.0 -0.3 2.3 3.4 0.3 -14
1=0.2 15 5.0 3.2 2.2 3.1 -1.7 -0.5 -6.3 11.0 2.0 -5.2 -2.9
1=0.3 3.4 4.5 -2.3 4.8 -3.0 -8.1 -2.3 -5.0 10.8 9.7 26- -4.4
1=0.4 2.0 5.1 -0.2 5.8 0.1 -9.9 0.0 -0.4 110 9.9 -3.9 -2.8
1=0.5 -16.7 5.8 -3.5 3.3 -4.4 -8.0 2.9 2.9 3.0 7.7 5-7 -6.8
1=0.6 -13.3 2.6 -3.1 7.6 -19.0 -10.4 5.6 1.6 -0.9 9.7 -8.5 -6.8
1=0.7 -115 17 -2.4 3.8 -19.6 -16.2 3.4 0.1 -3.6 10.1 -8.9 7.2
1=0.8 -13.1 -2.0 -0.3 1.8 -19.1 -15.8 1.6 0.1 -4.8 3.3 7.2 -9.2
1=0.9 -10.7 -19.6 1.7 0.2 -9.6 -12.4 -3.5 -4.8 -06 42 -6.3 -13.1

Note: Percentage points treatment effects, sigmitiat 10% are marked iialics, significant at 5% are marked liold, significant at
1% are marked ibold underlined.
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Table C.2: Quantile treatment effects (Xset 3)

: h
Mali 2™ Mali 5 Niger 2¢ Niger §" '\)l(lg:trfa Togo 2 Togo &'

French Math  French Math  French Math French Math enén  Math French Math| French Mat
bandwidt 0.25
1=0.1 -3.6 4.8 -6.0 -8.1 -3.7 0.3 -0.6 -0.6 -0.3 -6.1 1-5. -7.3 -6.3 -1.9
1=0.2 -1.8 9.9 -5.6 -1.7 -3.0 2.9 -5.7 -6.6 -2.9 9.y 3-2. -3.0 -0.1 -3.6
1=0.3 0.1 8.4 -8.5 -4.9 -0.3 4.8 -6.0 -12.2 -6.0 -11.3 -3.3 3.0 -5.5 -3.0
1=0.4 -2.5 8.2 -8.7 -2.4 -0.3 -4.1 -0.2 -111 -4.5 -9.0 -0.1 4.6 -6.2 -6.2
1=0.5 -0.3 8.1 -6.1 -6.7 -5.1 -12.0 0.4 -1.7 -2.9 45 28 20 -8.2 -9.6
1=0.6 1.7 5.6 -3.0 -3.7 -24.2 -26.2 5.6 2.0 2.3 1.1 8.0 19| -144 -8.7
1=0.7 4.8 11.4 0.1 -0.4 -27.0 -22.6 19.4 7.9 0.6 1.7 6.6 77| -11.2 -14.6
1=0.8 8.1 14.8 8.6 2.1 -17.3 -16.4 | 25.9 1.7 0.1 -2.7 29 130 -14.5 -12.1
1=0.9 6.3 7.5 125 7.4 -5.8 -9.5 13.6 -11.4 5.7 -7.3 -0.5 10.0 5.2 .9-9
bandwidth 0.5
1=0.1 -3.3 7.3 -5.6 -4.7 -2.0 0.6 -1.3 -2.0 -0.4 -6.8 -0.1 52 00. -03
1=0.2 -1.8 10.1 -5.3 -0.3 -4.1 1.7 -3.7 -9.7 -3.3 -104 0.5 1.6 0.0 -0.3
1=0.3 0.1 8.4 -8.3 -3.4 -3.2 0.5 -3.0 -104 -35 9.1 -0.7 4.5 -0.7 -0.3
1=0.4 -2.6 8.2 -8.6 -2.2 -3.4 -7.9 0.4 -2.3 -4.2 -9.1 2.7 6.3 -0.7 -3.0
1=0.5 -0.5 8.2 -6.1 -6.6 55 -174 0.9 0.7 -2.7 -6.9 9.4 2.1 -6.0 -8.1
1=0.6 14 5.5 -3.0 -3.9 -26.6  -28.6 9.2 5.7 -2.2 1.5 6.5 20| -11.2 -9.9
1=0.7 3.1 10.2 0.1 -0.6 -27.3  -26.2 28.0 10.3 0.3 2.4 3.3 9.7 -8.1 -12.4
1=0.8 7.5 14.4 8.7 1.6 -21.7 -22.6 28.6 6.6 0.0 -1.3 0.3 127 -9.0 -15.1
1=0.9 6.0 5.8 14.3 5.1 -8.1 -12.8 14.4 -3.8 7.8 -4.2 -2.9 7.1 -5.7 -13.1
bandwidth cv
1=0.1 -3.2 7.4 -3.2 -3.6 -5.5 -0.1 -3.3 0.1 -0.1 -50 0.6 0.4 -1.6 -0.3
1=0.2 -04 11.2 -5.0 -0.3 -3.0 -0.1 -6.4 -11.3 -2.9 -7.5 0.6 -0.7 -5.7 -45
1=0.3 0.2 9.7 -6.0 -3.7 -5.1 -0.3 -8.7 -4.4 -2.6 -96 -5.7 2.3 -3.0 -5.0
1=0.4 -2.5 8.0 -6.4 -2.0 0.5 4.4 -1.5 -2.2 0.2 78 2.4- -0.2 -6.1 -4.3
1=0.5 -0.6 7.9 -6.0 -6.6 2.8 1.8 6.0 0.6 0.2 0.5 7.8 -34 -5.0 2.2
1=0.6 1.9 4.9 -0.8 -3.8 -5.1 -3.1 6.1 5.3 2.4 1.2 6.1 -10.3 -11.3 -6.8
1=0.7 4.7 6.8 0.4 -0.8 -15.4 -8.7 7.7 2.2 -2.4 0.0 0.9 2.7| -10.8 -12.1
1=0.8 8.1 12.8 6.5 1.9 -11.2 -11.7 5.3 2.0 -2.4 -0.4 0.0 5.2| -11.0 -12.5
1=0.9 6.3 5.4 14.1 1.8 -3.8 -10.0 23.3 0.0 -3.8 -9.5 -0.7 6.4 -115 -17.5

Note: Percentage points treatment effects, sigmfiat 10% are marked italics, significant at 5% are marked frold,

1% are marked ibold underlined.
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Figure C1: Potential outcomes for Mali 2° grade (Xset 2)
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Figure C2: Potential outcomes for Mali 8" grade (Xset 2)
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Figure C3: Potential outcomes for Niger 2 grade (Xset 2)
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Figure C4: Potential outcomes for Niger 8 grade (Xset 2)
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Figure C5: Potential outcomes for Togo # grade (Xset 2)

02 04 06 0.8

0.0

02 04 06 0.8

0.0

0.8

0.6

0.2

Q.0

Bandwidths ( h hA)=(0.5,0.5,0.25

TGCZ2 _French_Math TGZ _French TG2 _Math
2 a
o Gl T
S = 3
et « - - -, a
o == o
2 s /-
= - ol
0.0 0.2 0.4 0.6 0.3 1.0 “0.0 0.2 0.4 0.6 0.8 1.0 ©0.0 0.2 0.4 0.6 0.3
Bandwidths ( h h4)=(1,1,0.5,
TG2 _French_Math TGZ2 _French TG2 _Math
= =
= - = o
- a —= - Pl
_- e e - i -
o ’/7 o y
a f=} » =
5o oz 0.4 0.6 0.8 6 Sco oz 0.4 0.6 0.8 .0 SD.0 0.2 0.4 0.6 0.8
Bandwidths chosen by cross validati
TGZ _French_Math TGZ2 _French TGZ _Math
! o
= = S
a -~ [ -
- @ N @ -
S het R
,,,,,, - s s - . =
o ) &
& s
0.0 0.2 0.4 0.6 0.8 o ©00 02 0.4 0.6 0.8 o Soo 0.2 0.4 0.6 0.8

.0

G

Note: Distribution functions of potential outcomeslid line lle , dashed IinelfYD. (Horizontal distance is quantile treatment effiect

57




Figure C6: Potential outcomes for Togo 8 grade (Xset 2)
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Figure C7: Potential outcomes for Mali 2 grade (Xset 3)
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Figure C8: Potential outcomes for Mali §" grade (Xset 3)
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Figure C9: Potential outcomes for Niger 2 grade (Xset 3)
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Figure C10: Potential outcomes for Niger g grade (Xset 3)
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Figure C11: Potential outcomes for Niger L3 grade (Xset 3a)
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Figure C12: Potential outcomes for Togo ' grade (Xset 3)
Bandwidths ( h hA)=(0.5,0.5,0.25
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Figure C13: Potential outcomes for Togo 8§ grade (Xset 3)
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Appendix D: Robustness to the sample definition basl on job experience
The following graphs show the estimated potentiatriiution functions for Niger when the sample is

restricted to include only teacher with at mosiedng of job experience. The results are very sirtoldhose of

the earlier analysis.

Figure D1: Potential outcomes for Niger 2 grade (Xset 1)
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Figure D2: Potential outcomes for Niger & grade (Xset 1)
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