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Abstract

Slum upgrading programmes are high on the international community’s agenda. Yet their
impact evaluations remain few and far between, especially when the programmes include
different components such as roads, water supply, electricity, and community facilities. In
addition, employment is rarely considered as an outcome in the evaluation of slum
upgrading programmes, although it is often one of the main priorities of slum upgrading
policies. This article analyses the effects on employment of such a programme in a Djibouti
slum. It uses a difference-in-difference approach to evaluate the average impact and
heterogeneous effects of the programme. We find that the project is unlikely to have
improved access to employment in general and to formal wage jobs in particular, as was
expected at the start of the project. It has also failed to increase earned income.
Nonetheless, we show that self-employed activities have developed, more particularly in
places adjacent to the project roads.
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Introduction

Over one-third of the urban population in developing countries lives in slums (UN-Habitat,
2013). The proportion is estimated to be much higher in Sub-Saharan Africa, at over two-
thirds of the urban population. In addition, the downward trend observed in these indicators

since 2000 is slower in Sub-Saharan Africa than in developing countries as a whole.

After several decades of urban planning policies around the world, urban specialists have
now largely demonstrated the undesirable effects of certain public urban planning policies.
As summarized by Clerc, Criqui and Josse (2017), "destruction and re-housing often displace
inhabitants away from the centres, while the supply of public or assisted housing remains
vacant or benefits the upper classes. Social housing or subsidised private constructions exist,
but are often unsuitable: outlying, quickly abandoned, without job prospects, poorly

connected to transport, lacking social ties."

As opposed to functionalist town planning, it is now accepted that an "urban project" whose
aims (defined in consultation with inhabitants) are to "rehabilitate and improve in situ
working-class neighbourhoods with support for self-construction, provision of services,
public spaces, land regularization, etc. is more appropriate than policies of tabula rasa and
the creation of new housing neighbourhood ex nihilo" (Clerc, Criqui and Josse, 2017). Slum
upgrading — also known as in situ rehabilitation — projects are still high on the international

community’s agenda.

Slum upgrading projects vary from small, single-sector interventions to integrated
programmes comprising many activities and targeting different problems at the same time.
Integrated programmes generally provide basic services such as water supply, electricity,
wastewater drainage, waste disposal, roads, and the construction of community facilities.

They also sometimes include social programmes ranging from vocational training to land



titling programmes. Integrated programmes were implemented early on in Latin American
cities such as Mexico City, Lima, and Medellin, as pointed out by Deboulet (2016). The
development of these programmes is rooted in the assessment of the limitations of
relocation programmes and the necessity to implement in situ programmes (Jaitman, 2015),
but also in the idea that only a combination of actions can achieve the outcomes targeted

(Jaitman and Brakarz, 2013).

In spite of their growing popularity, quantitative evaluations of such projects remain few and
far between (Marx et al., 2013). One reason is that integrated slum upgrading programmes
do not lend themselves well to experimental methods. Their multiple components mean
that they are usually implemented in one or a few specific areas instead of a number of
areas that can be randomly chosen. Within the target area, the programme generally
provides public goods that cannot easily be randomly allocated. To our knowledge, only
Atuesta and Soares (2018) have evaluated the impact of such integrated projects. They
analyse the impact of the Favela-Bairro programme (Rio de Janeiro, Brazil), which finances
infrastructures ranging from water and sanitation to public lighting, roads, and pavements.
They find no overall effect of the programme on housing values, and do not investigate its
potential effects on employment. Our paper aims to fill the knowledge gap concerning the
effect of integrated programmes on slum dwellers’ well-being using quasi-experimental
methods to study the impact of an integrated slum upgrading programme in Djibouti, which

included the development of infrastructures and the provision of community facilities.

Another contribution made by this paper is to provide information about the effect of slum
upgrading programmes on employment, as slum dwellers’ labour market integration is often
one of the main priorities of slum upgrading policies. Indeed, slum dwellers face great

difficulties accessing the labour market and engaging in income-generating activities. Their



poor integration with the rest of the city, combined with limited employment opportunities

within the slum, generates massive unemployment.

Most of the slum upgrading programmes that consider employment as a targeted outcome
relate to vocational training and microfinance programmes. The underlying rationale is that
slum dwellers’ lack of marketable skills, high-quality education, and creditworthiness makes
it hard for them to find a job or generate an activity. Evaluations of these types of
programmes have recently been developed, but they are not conclusive as to the impact of

the programmes on employment and entrepreneurship (Banerjee et al., 2015).

In contrast to these programmes, integrated programmes address the issue of access to
employment by improving public facilities and infrastructures. Their objective is to connect
slums with the rest of the city, and to facilitate the creation of economic activities within the
neighbourhood. Improved transport networks reduce slum dwellers’ distance from
employment areas, thus increasing employment opportunities. Roads and pavements foster
vehicle and pedestrian mobility, which facilitates commercial activities by making them more
connected to suppliers and customers (inside and outside the slums). The improvement of
urban facilities such as safe water, electricity, and sanitation can increase household
productivity and therefore the labour supply. Last but not least, infrastructure investment
can generate jobs and business opportunities, especially when the local labour force is called
upon to develop and maintain the infrastructures. For these reasons, infrastructure
programmes could have an impact on slum dwellers’ employment. As in the Djibouti
programme under study, one of the main expectations among the local population and
policy makers with regards to integrated programmes is improving employment in the slum.
From a policy perspective, it is highly relevant to assess whether this is the case. However,
evaluations of such programmes are still scarce. To the best of our knowledge, only one

paper examines the effect of infrastructure on employment in an urban context. Gonzalez-
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Navarro and Quintana-Domeque (2016) analyse the impact of paving streets in Acayucan
(Mexico). Using random assignment to determine which 28 roads to surface out of 56
selected by the municipality in neighbourhoods on the city outskirts, they estimate the
impact of surfacing roadways on the number of hours each adult works and on their
earnings. They find no effect of infrastructure on labour outcomes. It is difficult to draw any
conclusions from this single study as to the effect of urban infrastructure projects on
employment. Our paper aims to contribute to this strand of the literature by providing
evidence from an African country. The project evaluated by Gonzalez-Navarro and Quintana-
Domeque (2016) moreover covers just one component — namely road surfacing — which may
not be sufficient to make all the channels linking infrastructure to labour outcomes efficient.
The project evaluated in our paper is made up of two complementary components: the
development of basic infrastructures (mainly roads, public lighting, power grids, and water
pipes) and the provision of community facilities (a health centre, a community centre, and a

police station).

The objectives of this paper are twofold. First, it evaluates the overall impact of the project,
named Integrated Urban Development Project (IUDP), on six labour outcomes using a quasi-
experimental approach, drawing from original household surveys conducted before the
programme and one year after its completion. Second, it analyses whether project impact
varies according to the intensity of treatment of the main project components. To control for
endogenous issues, we implement difference-in-difference estimators with fixed effect and
matching estimators like Lokshin and Yemtsov (2005), van de Walle and Mu (2011), and
Khandker et al. (2009) who analyse the impact of rural roads. We also control for attrition
bias and provide evidence of the heterogeneous impact of the project within the
neighbourhood. We show that the project had no effect on the level of employment of the

project beneficiaries, as measured by the probability of being employed or underemployed.



Neither did it improve their earnings. However, it does appear to have stimulated enterprise
within the neighbourhood by fostering the development of self-employment, in particular

for individuals close to the new roads.

The remainder of the article is structured as follows. The first section discusses the project
and its components, its target outcomes, and their transmission channels. The second
section presents the data, and the third section, the methodology. The fourth section details

the results of the impact analysis. Section five concludes.

1. The IUDP project and its background

Djibouti is a small country (876,000 inhabitants)? located in the Horn of Africa. Most of its
economic activities revolve around the Port of Djibouti in the country’s capital, Djibouti City,
the main route to the Red Sea for neighbouring Ethiopia. Djibouti’s geostrategic position has
also made it the site of international military bases for forces intervening in East Africa and
the Middle East. In total, 60% of the population is concentrated in the capital. The 2016
United Nations Development Programme (UNDP) Human Development Index (HDI) ranked
Djibouti 172" out of 188 countries. In 2017, 21% of the population was living in extreme
poverty, compared to 42% in 2012 and 2002 (DISED, 2012 and 2018). The approximately 5%
economic growth rate, which is heavily reliant on foreign direct investment (FDI) and
concentrated in port and hotel activities, does not benefit the poor. With job opportunities
slim and capital-intensive FDI generating few jobs, the unemployment rate stands at 47%
both nationwide and in the capital (DISED, 2018), with the government being the main
employer (41% of jobs). In addition, contrary to what can generally be observed in
developing countries, self-employed work is marginal and over two-thirds of employed

workers are wage employees.

2 Source: World Development Indicators (World Bank, 2015). http://data.worldbank.org/country/djibouti
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In response to this situation, the Djibouti government launched the National Initiative for
Social Development (INDS) in 2008, defining new priorities in terms of access to basic social
services, job creation, and assistance to the most vulnerable groups. Urban poverty
reduction has been a pillar of this initiative. One of the government’s raft of urban poverty
reduction programmes is the Integrated Urban Development Project (IUDP) in the district of
Balbala, the most highly populated in the capital city, accounting for over three-quarters of

the city’s poor (DISED, 2012).

The IUDP was set up for the inhabitants of three neighbourhoods in the district of Balbala,
totalling some 28,000 people and covering an area of 150 hectares. The terrain is rugged,
with no real main roads and a number of riverbeds — wadis — that crisscross the area, making
it hard to get from one place to another. Another particularity of these neighbourhoods is
their inhabitants’ poor labour market integration: less than one-quarter of the working-age
population was employed before project implementation and less than 10% of 15-to-25-

year-olds worked.

The project was designed following consultations with some of the area’s inhabitants and
institutions working on social development. The main need expressed was improved labour

market access for Balbala’s inhabitants.

The 5-million-euro IUDP project was funded by the French Development Agency and
implemented by the Djibouti Social Development Agency (ADDS). It was conducted in two
phases, the first from November 2010 to December 2011 and the second from April 2012 to
January 2014. The first phase of work built facilities — a health centre, a community centre,
and a police station — while the second phase constructed heavier infrastructures, i.e. a small
public square, access roads, drainage, and investment to bring the water and electricity

supply up to standard. The electrification work consisted in improving the grid to supply



electricity to the new facilities and public lighting on the main paved road. All in all, the
project installed 550 metres of new power grid. For the water supply, three box drains and
three inverts were built, along with 2.2 kilometres of drinking water pipelines. The roads
were designed to improve the flow of public transport to the city centre and the mobility of
pedestrians and small vehicles such as motorbikes within the neighbourhoods themselves. A
total of 5.7 kilometres of roadways were built (see Map 1). These new roadways have
brought 73.5% of the zone’s housing within 150 metres of a paved road. Prior to the project,
only 36.3% of the housing was on a block that was not disconnected (i.e. less than 150

metres from a paved road). Now, 91% of the housing is near a through road.



Map 1. Roadways built or improved by the IUDP and location of infrastructures

Note: The roadways built or improved are in red. The community centre, the health centre and the
police station are shown as three squares in the neighbourhood centre. The dots represent the
survey blocks close to the new roads. The triangles represent the survey blocks whose distance from
the roads has remained unchanged by the IUDP.

Source: Authors based on HYDREA (2014).

The IUDP was expected to have an impact on the employment of individuals living in the
beneficiary neighbourhoods by means of three main channels. The first channel was clearly
the roadbuilding work and consequent development of public transport, which were
expected to shorten the time spent by inhabitants to reach the employment area located in
the city centre. This was to reduce job-seeking costs, make information on job vacancies
more accessible, and hence increase the employment rate. This channel was in line with
inhabitants’ perceptions of their job-seeking difficulties: the main reasons given by the

unemployed for not actively looking for a job was the job-seeking cost, representing 5% of



the average income in the area, and the lack of access to information. In addition, the roads
in the project were expected to stimulate commercial activities along their route by making
connections between customers and suppliers easier and by developing traffic. Second,
public lighting, pavements, and better access to electricity were expected to foster activities
within the neighbourhoods by boosting pedestrian mobility and the use of electrical
machinery. Improved access to drinking water was projected as freeing up time for

productive activities, especially for women in charge of collecting water.

2. Data

The sampling frame was designed to ensure the representativeness of the sample of
households interviewed in the IUDP zone, to measure the different trends depending on the
extent of exposure to the programme, and to obtain a control zone first as similar as
possible to the IUDP zone in terms of housing conditions and disconnection characteristics,
and second not too close to the IUDP zone in order to avoid the potential spread of its
impacts to neighbouring areas. Moreover, we made sure that the control zone chosen did
not benefit from any particular programme during the project period. We eventually settled
on two neighbourhoods: Hayableh, north of the IUDP zone, and the Vietnam district, to the
east (see Map 2). Although Hayableh seems quite close to the IUDP zone, these two
neighbourhoods are not connected due to steep terrain between them. Hayableh could have
potentially been impacted by the IUDP project if the latter had allowed for an improvement

of the roads not within the area, but those bordering the neighbourhood.
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Map 2. IUDP zone and control zone
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Note: The IUDP zone is in orange on the map. The grey zones are the neighbourhoods from which

the control group blocks were drawn.
Source: Authors.

The sampling frame used was area sampling, stratified at the block level. Once a block was
selected, all the households on the block were interviewed to facilitate the identification of
the housing/households to be interviewed by the ex post survey. The probability of selecting
a block depended on the number of households living on it and its stratum, defined by two
criteria: (i) the level of housing insecurity defined by a score based on four indicators (wall
material, type of water supply, type of lighting, and occupancy status), and (ii) the level of
disconnection defined by the distance from the nearest main road. Three levels of
disconnection were hence defined: next to a main road (less than 150 m), near a main road

(151 m to 250 m), and disconnected (more than 250 m from a main road).
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The baseline survey was conducted in February and March 2010. A total of 975 households
were interviewed, with 655 in the IUDP zone and 320 in the zone chosen as the control zone.
The ex post survey was conducted from November 2014 to February 2015, just under a year
after the end of the work and delivery of all the infrastructure components of the project. Its
purpose was to interview the households already surveyed in 2010 and still in their 2010
housing,3 and to interview the households surveyed in 2010 that had moved between 2010
and 2014. Tracking was designed to provide information on the living conditions of both the
households that left the IUDP zone after the end of the project and those who left their
neighbourhood before the end of the project. We included 82 individuals from the latter in
the control group, while 19 from the former were included in the treatment group, based on
the assumption that they left the IUDP zone due to the project. Those who left the zone
before the end of the project could also have been impacted by it; we run robustness tests

by including them in the treated group.

Of the 975 households surveyed in 2010, 742 were tracked in 2014, with 508 in the
treatment zone and 234 in the control group. Household attrition was 22.4% in the I[UDP
zone and 26.8% in the control zone.* The employment impact was estimated for a panel of
individuals aged 15 and over. This panel of individuals was put together ex post from the
panel of households by tying in individuals from one and the same household in 2010 and
2014 based on their surname, gender, age, and relationship to the household head. The

panel contains 2,125 individuals aged 15 years and over, including 628 in the control zone.

® The criterion used to determine whether a household was the same in 2010 and 2014 is that at least the
household head or his/her spouse was the same in terms of name, gender, and date of birth in both periods.

* One of the reasons for these relatively high attrition rates was the unsuccessful tracking survey: only 41
households were found and interviewed out of the 233 households that moved from 2010 to 2014. This
particularly low number of tracked households is explained by the fact that households that moved were
mainly tenants. Given that tenants are generally less integrated in a neighbourhood, enumerators did not
manage to get a hold of their telephone numbers.

12



Attrition for this panel of individuals is 41% in the IUDP zone and 46% in the control zone,

due to the combined effect of household attrition and changes in household composition.

For the identification of the heterogeneous impact of the programme, the treatment
households are those living on the blocks whose distance from a road was reduced to less
than 150 meters thanks to the project. These 47 blocks (1,087 individuals) are represented
by the dots on Map 1. The control group is made up of the households living on the 26

blocks (336 individuals) whose distance from the road was not changed by the IUDP.

Six indicators are examined to measure the impact of the project on employment: the rate
of employment, the rate of underemployment, the percentage of wage earners, the
percentage of wage earners in the formal sector, the percentage of self-employed
individuals, and the average earned income for the population as a whole. The rate of
underemployment, defined as the proportion of gainfully employed workers working less
than 35 hours a week, is also used as it often reflects labour market imbalances in
developing countries better than the employment or unemployment rates. Employment
conditions are measured by the percentage of wage earners (total and in the formal sector),
the percentage of self-employed workers, and earned income. Earned income is defined as
the wage plus remuneration in kind/bonuses for wage earners, and business profits for self-

employed workers.

13



Table 1. Employment impact indicators, descriptive statistics

2010 2014
(1) (2) (3) (4)
Variables IUDP Control Sig.| IUDP Control Sig.
Prob. of being 2553 3151 **|2358 2625 ns
employed
(1.73) (1.75) (1.46) (1.92)
Obs. | 1,497 628 1,497 628
Prob. of being 4.07 3.64 ns | 3.42 3.48 ns
underemployed (0.59) (0.84) (0.54) (0.91)
Obs. | 1,497 628 1,497 628
Underemployment rate 1595 1155 ns 1449 13.25 ns
(2.00) (2.56) (2.05) (0.00)
Obs.| 370 192 352 161
Prob. of being 19.01 22.88 * |[14.66 20.93 ***
wage earner (1.09) (1.64) (1.01) (1.82)
Obs. | 1,497 628 1,497 628
Rate of wage earners 7390 7270 ns |62.17 79.72 ns
(2.58) (2.95) (3.82) (0.00)
Obs.| 370 192 352 161
Prob. of being formal 18.64 22.92 * 113.84 20.03 ***
wage earner (1.15) (1.82) (0.98 (1.64)
Obs. | 1,497 628 1,497 628
Rate of formal wage 72.75 7272 ns |58.72 7632 ns
earners (2.69) (3.33) (3.59) (0.00)
Obs.| 370 192 352 161
Prob. of being self- 5.65 8.12 * | 7.64  4.66 *E
employed (0.83) (1.00) (1.05) (0.93)
Obs. | 1,497 628 1,497 628
Rate of self- 21.82 25.76 ns |32.39 17.76 ns
employment (2.50) (3.09) (3.44) (0.00)
Obs.| 370 192 352 161
Earned income 48.1 49.8 ns |64.46 66.6 ns
(thousands DJF) (43.2) (40.6) (77.4) (38.4)
Obs.| 370 192 351 160

Note: Standard deviations in brackets. *** p<0.01, ** p<0.05, *

p<0.1, ns: not significant.

The probabilities are calculated for the entire population aged 15 and

over, whereas the rates concern the reference population. The “Sig.”

columns test the significance of the difference between the previous

two columns.

Source: 2010 & 2014 IUDP surveys, balanced individual panel. Authors’ calculations.

In 2010, the area has a strikingly small share of gainfully employed workers, accounting for
just 25.5% of the labour force (cf. column (1) Table 1). More than a quarter (27%) of the
households in the area do not have a single household member with a paid job. The share of

individuals outside the labour force is remarkably high: half of all adults and 83% of young
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people are inactive. This phenomenon affects women more than men.’ Among employed
workers, 15.9% are underemployed. Most of those who are employed are wage earners
(73.9%), working in a small range of occupations and in the formal sector (72.8%) (cf. column
(1) Table 1).t Contrary to what can generally be observed in other developing countries,
informal employment, defined as self-employment, is very low, with just 21.8% of workers
considered as informal. These figures highlight the challenge facing policymakers to provide

Balbala’s inhabitants with access to jobs and to develop productive activities in the district.

3. Methodology

The impact evaluation method uses a difference-in-difference approach. This method is valid
when the observed trend differences between the control group and the treatment group
are due solely to the impact of the IUDP. The equation estimated therefore takes the

following form for the impact indicators measured at the individual level:

Yijgt =+ BT *Dyo1a +NT + D314 + VX + €1 gt €]

where y; ; o+ is an impact variable for individual i in household j living on block g in t
(t = 2010, 2014) and €; 4 is an idiosyncratic error term at the individual level. T is a
dummy variable that takes the value 1 when the individual lives in the IUDP zone and 0
otherwise. D,g14 is @ dummy variable that takes the value 1 for 2014 and 0O for 2010. Project
impact is captured by the interaction between variable T and time dummy variable Dyg14.
The coefficient of interest is therefore 8 and represents the average impact of the IUDP.
Vector X;, comprises variables that can vary over time. It includes the gender of the

household head, variables capturing the household’s demographic composition (number of

> The inactivity rate stands at 58% for women compared with 38% for men.
® Women are mostly saleswomen (39%) and domestic servants (28%), while men are mainly in the armed
forces (13%), security guards (11%), drivers (11%), refuse collectors (8%), and construction workers (5%).
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male and female adults aged 25 to 49 and number of young people aged 15 to 24), and the
highest level of education within the household. The descriptive statistics of the control

variables are presented in Table Al of the Appendix.

To control for potential differences in neighbourhood, household, and individual
characteristics, we include individual fixed effects in the model. This specification is the first

estimator implemented. Equation (1) is then written:
Vijgt =&+ BT *Dygrs + i, +9Dp014 + VX' Xj e + €1 g1 (2)

where 1 ; is a dummy variable at the individual level. Collinearity with treatment variable T

means that this variable no longer appears in the equations.

Even if the control group had been chosen to have similar housing conditions and
disconnection characteristics to the IUDP zone, Table 1 shows that the proportion of
employed workers was higher in the control zone in 2010 than in the IUDP zone. Differences
between the two neighbourhoods could well skew the impact evaluation insofar as they
reflect different trends. Yet, we examine parallel trends by testing whether the two zones
followed similar paths prior to the project launch (between 2007 and 2010). The results of
the parallel trend test are presented in Table A2 (Appendix) and cannot reject the null
hypothesis of parallel trends for all the indicators tested, except wage earners (the
coefficient is however significant only at 10%). This test confirms the validity of the selection
of the control group and the difference-in-difference method. However, the results on wage

earners should be taken with caution.

To better control for a potential bias due to time-variant unobservables, we use the semi-
parametric difference-in-difference estimator (Abadie, 2005). This estimator matches the
IUDP zone individuals with the control zone individuals on the probability of being in the

IUDP zone, m(X?) = P(d, = 1|X?), where X? is a vector of observable characteristics at
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the household level in 2010. In the case where m(X?) <1 and where P(d; > 0), the

Ayt dt—T[(XZ)
P(di=1)" 1-m(x2)

following sample E ( ) gives an unbiased estimator of the average impact of

the project. The estimator is a weighted average of the variation between 2010 and 2014,
Ay, of variable y, with the households in the control group weighted by their probability of
being in the IUDP zone. Vector X? comprises the following variables measured in 2010:
gender, marital status, status in employment, level of education, speaking French or English,
number of years lived in the household’s neighbourhood, household size, level of
disconnection within the neighbourhood, and household’s standard of living measured by a

standard-of-living score.’

The estimations are restricted to a sample verifying the common support condition by
dropping the treatment observations whose propensity score is higher than the maximum
pscore for the controls or lower than the minimum pscore for the treatment (see graphs in

the Appendix), and standard errors are calculated using the Abadie method (2005).

Another source of potential bias, attrition, is examined closely. First, we implement the
Heckman (1979) selection model. The chosen exclusion variable is the desire expressed in
2010 to move out of the neighbourhood if possible, which is an important predictor of
attrition (Table A3 in the Appendix). Second, we employ the nonparametric method
following Lee (2009) that estimates explicit lower and upper treatment effect bounds in the
presence of non-random sample attrition. This approach relies on two assumptions: the
random assignment of treatment and monotonicity in the effect of treatment on attrition.

This means that attrition should be lower in the treatment group than in the control group,

7 This standard-of-living score is calculated by multiple-component analysis using the following variables:
ownership of durable goods, frequency of consumption of fruit, vegetables, fish, and meat, level of household
amenities (running water, electricity, and availability of a private toilet), and number of rooms in the dwelling
occupied.
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since people should be less eager to move out of the improved zone. It rests on a trimming
procedure so that the share of observations with an observed outcome is equal for the
treated and control groups. The lower and upper bounds of the treatment effect are
computed (in the group that suffers less from attrition, either the largest or the smallest
values of the outcome are regarded as ‘excess observations’ and are excluded from the

analysis).

Given the fact that the individuals were not exposed to the treatment with the same
intensity, the heterogeneity of the treatment method is also applied to obtain a body of

evidence and capture the impact of the project through the extent of project exposure.

To address the potentially heterogeneous impact of the project, we identify different groups
of individuals depending on the intensity of their exposure to the project components. Here
again, the impact estimation follows the difference-in-difference principle. Yet unlike the
previous approach, the control group and the treatment group are within the IUDP zone.
Bear in mind that: (i) the neighbourhood’s connectivity is the central outcome of the I[UDP in
all the causality chains linking the outputs of the project to the targeted impacts on
employment, and (ii) facilities such as public lighting, electricity, and water supply were
installed alongside the new roadways. With these two key elements in mind, we identify the
treatment group, which is made up of the individuals who benefitted from access to the new
road network. Hence, the IUDP zone individuals are separated into two groups: the
treatment group made up of the individuals “connected” as a result of the IUDP; and the
control group comprising the individuals who have remained “disconnected,” and those who
already lived in households close to roads before the project and consequently had no
reason to change their way of life following the construction of the new roadways. The

threshold to define “being connected as a result of the IUDP” is living less than 150 meters
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from the new roads (represented by red points in map 1). We add distance to the health
centre, community centre, and police station to the control variable vector in order to
control for the potentially heterogeneous impact of these amenities on employment
outcomes.® The causal impact could potentially be difficult to assess due to the endogenous
placement of the new roads. However, by implementing estimators with fixed effects and
matching estimators, we control for both the economic and political characteristics that
could drive the placement of the new roads. Moreover, the parallel trend test in Table A2 in
the Appendix cannot reject the null hypothesis for all the indicators, confirming the validity
of our method whatever the outcomes. Finally, we examine whether the results on the

heterogeneous impact are robust to a potential attrition bias.

4. Results

Let us first analyse the overall impact of the IUDP project when individuals in the IUDP zone
are compared with individuals in the control zone. The descriptive statistics of the outcome
variables for the treatment group and the control group are shown in columns (1) to (4) of
Table 1, while the diff-in-diff estimators are presented in columns (1) to (3) of
Table 2. It can first be observed that the IUDP neighbourhood saw no improvement in access
to employment from 2010 to 2014. The proportion of employed workers even dropped
slightly over the period from 25.5% in 2010 to 23.6% in 2014 (Table 1). Looking at the
estimations of the employment indicators in Table 2, no significant treatment impact is
found on the employment rate, except for the one using the Heckman method with fixed

effects. However, the Lee bounds on this outcome are -0.26 and 0.60 (not reported in the

® The results remain unchanged when considering the continuous distance to the main road as an alternative
specification (results not shown but available from the authors).
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table); thus, the results appear not to be robust to a potential attrition bias.” We can
conclude that the IUDP project did not contribute to improving the likelihood of being

employed.

The effect of treatment on underemployment is non-significant in all the estimators (models
[1] to [3]). This is hardly surprising given the small proportion of individuals who were
underemployed in 2010: 16.0% of employed workers (Table 1) and 4.1% of individuals aged
15 and over. An analysis of the midpoint outputs of the project provides insight into why the
IUDP project appears on average to have had no impact on employment variables (Table A5
in the Appendix). Bear in mind that the main channel is the reduction in job-seeking costs
and more accessible information on vacancies due to the neighbourhoods’ improved
connectivity. Yet job-seeking costs do not appear to have actually fallen. The unit cost for
one trip to look for work shot up in the IUDP zone, virtually at the same rate as in the control
zone. Consequently, the proportion of unemployed individuals travelling to look for work fell
from 39% in 2010 to just 25% in 2014. If connecting the IUDP zone had no effect on the cost
of travel to look for work, it is because job-seeking is conducted massively in the city centre
(98% of cases in 2014 for the IUDP zone’s unemployed).’ The gains that could be made
within the IUDP neighbourhoods are therefore marginal compared with the total cost of the
trip. In addition, the main reason given by the discouraged unemployed to explain why they
were not looking for work was not the cost of searching for a job, but not knowing where to
look. Neither did improved connectivity bring individuals closer to the employment areas.
The project did not reduce employed workers’ travel-to-work time. It remained stable, as in

the control zone. More generally, individuals did not perceive any improvement in access to

° Note that the monotonicity assumption seems not to be rejected, with the attrition rate equal to 46.0% in the
control group and 40.5% in the treated group.
10 Djibouti City comprises two main areas, located on either side of the Ambouli Wadi: (i) the peninsula, where
economic activity was initially concentrated, and (ii) the hills of Balbala, where the city has mostly
spontaneously expanded since the 1970s.
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transport in the neighbourhoods (Table A7 in the Appendix). Even if connecting the IUDP
zone had reduced the cost of transport to access employment, the massive use of
interpersonal networks™® to find work meant that this cost reduction would not necessarily

have driven an increase in the employment rate in the zone.

The mismatch between the skills of the population in the IUDP zone and job vacancies could
also explain the lack of impact of the IUDP on employment. In 2010, 70% of the unemployed
had no work experience. Just 1% of the unemployed spoke English, a language often
required to work in the foreign-owned ports and hotels that form the main employment

areas.

Our finding tallies with the results found by Gonzalez-Navarro and Quintana-Domeque
(2016) on the effect on employment of paving streets in Acayucan: paving did not

significantly reduce travel-to-work cost and time.

However, these kinds of infrastructure projects could foster new local activities within the
improved neighbourhoods. This effect is not evident from the average impact of the IUDP
project. We find a positive and significant impact on the probability of holding a self-
employed job for the Heckman estimator only (column (3), Table 2), and two negative
impacts on the probability of being a wage earner or a wage earner in the formal sector for
the matching estimator only (column (2), Table 2). When considering that those who left the
IUDP zone before the end of the project could potentially have been impacted by this
project (i.e. they are included in the treated group), the positive impact on the probability of
holding a self-employed job is more robust. The coefficients are positive and significant in
the three specifications (Table A4 in the Appendix). However, the lower Lee bound equals -

0.06, so that the results appear not to be robust to a potential attrition bias.

1 76% of the unemployed draw on their friends and relations to find work.
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The potential positive impact on self-employment corroborates the descriptive statistics in
Table 1. The rate of self-employment increased by 10.6 percentage points, from 21.8% in

2010to0 32.4 % in 2014.

The IUDP therefore appears to have generated self-employment for the population
benefitting from the project. Despite the small size of the sample of new self-employed
workers, their characteristics can be outlined. Two-thirds were without work in 2010. Most
of those in work in 2010 were men (77% of employed individuals in 2010) and wage earners
in the city centre before becoming self-employed (73%). Most of those out of work in 2010
who were self-employed in 2014 were women (61%) working in a trade (61%) or service
(25%), half of which were based in Balbala. The downturn in the proportion of wage earners
among IUDP beneficiaries cannot be explained by individual transitions from wage
employment to self-employment, as 78% of the wage earners in 2010 who were no longer in
wage work in 2014 were no longer gainfully employed in 2014. In addition, most of those

who were still in work were self-employed (60%) and working mainly in the city centre.

The project had no effect on earned income. Real earned income may well have risen in the

IUDP zone from 2010 to 2014, but the control zone also followed a similar trend.*?

These initial results may conceal heterogeneous project effects, depending on the extent to
which the investments financed by the project impacted the inhabitants of the IUDP zone. As
already mentioned in the methodology section, those living closest to the main component
of the project, i.e. the roads, could be expected to have benefitted more from the project.
Columns (4) to (6) of Table 2 show the three estimators identified when the treatment group

is composed of individuals who have been “connected” by the project, and when the control

12 However, when considering that those who left the IUDP zone before the end of the project were potentially
impacted by this project (i.e. they are included in the treated group), the coefficients associated with earned
income are positive and significant for specifications (1) and (3) (Table A4 in the Appendix).
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group includes people who live in the IUDP zone, but whose distance from a road in 2014
was the same as in 2010. The descriptive statistics for the outcome variables of these two
new treatment and control groups are shown in columns (1) and (2) of Table A5 in the
Appendix. Broadly speaking, the same results as before are found for employment and
underemployment. The individuals connected by the project compared with those whose
distance from the road did not change experienced neither an increase in their probability of

finding a job, nor a decrease in their underemployment.13

Yet the project seems to have significantly impacted self-employed activities. As can be seen
in columns (4) to (6) of Table 2, the three estimators are all positive and significant in terms
of the probability of being self-employed. Moreover, the Lee bound estimations show that
this positive impact is robust to attrition bias, with the lower and upper bounds respectively
equal to 0.03 and 0.05.* We can thus consider the significantly positive effect of the project
on the probability of working as a self-employed worker to be robust. This means that
individuals have managed to develop local commercial activities or small-scale production in
places adjacent to the project roads due to pavements that ease mobility within the zone
and the setting up of informal activities. By contrast, the impact on the probability of being a
wage earner is much less robust, as only one coefficient is negative and significant among
the three estimators. Lastly, no significant impact is found on either the probability of being

. . - 1
a formal wage earner or the real earned income of the new “connected” inhabitants.™

In a way, our results are close to those of Mu and van de Walle (2011) who find that the

main effect of the rehabilitation of rural tracks in Vietnam is the development of activities

B As suggested by one of the reviewers, we ran a robustness test by adjusting standard errors for spatial
correlation; the coefficient associated with the unemployment variable becomes significantly negative.
" This significant result compared to the non-significant bounds for the first specification comes from lower
attrition rates inside the IUDP of connected individuals (39.4%) and other inhabitants of the zone (46.4%).
r However, when standard errors are adjusted for potential spatial correlation, the coefficients for wage
earners and formal sector wage earners are significantly negative.
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adjacent to the roads and the emergence of local markets with commercial activities.
Similarly to Rand (2011) in Nicaragua, we observe that the individuals moving out of
unemployment are women that predominantly achieve this through self-employment. On
the other hand, and contrary to the effects of rural road projects in Georgia (Lokshin and
Yemtsov, 2005), Bangladesh (Khandker et al., 2009), or Nicaragua (Rand, 2011), the IUDP
project had no effect on transport time or costs; consequently, we observe no effect on
formal jobs outside the neighbourhood. This can also be explained by Djibouti's
unfavourable economic context, as the job supply is fairly limited. Both the lack of effect on
formal employment and the small scale of the impact on informal activities in the
neighbourhood explain the lack of effect of the IUDP project on living standards. This result
is similar to that of Asher and Novosad (2020) in the case of rural India. Roads can only have
a significant effect on poverty if the people targeted do not suffer from other constraints

that prevent them from developing their own activities or finding wage employment.
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Table 2. Employment impact indicator estimations

Heterogeneity of treatment
Difference-in-difference with the (fl|fference—|’:'1.-d|fference between
control zone connected” in 2014 versus same
distance from road as in 2010 within
) Emrilf)y?er;t the IUDP zone)
impact indicators
P (1) 2) (3) (4) (5) (6)
Ir\dlwdual Matching | Heckman with Ipdlwdual . (b) erckr‘nan
fixed b) fixed effects @ fixed Matching with fixed
effects ©® effects® effects ©
Employed 0.007 -0.014 0.043* -0.001 0.008 0.006
(0.029) (0.019) (0.025) (0.030) (0.026) (0.029)
Underemployed 0.014 -0.010 -0.008 -0.016 -0.006 -0.011
(0.024) (0.012) (0.013) (0.018) (0.016) (0.016)
Wage earners -0.020 -0.028* -0.004 -0.039 -0.041* -0.034
(0.023) (0.017) (0.020) (0.025) (0.021) (0.024)
Formal sector wage
earners -0.028 -0.036** -0.020 -0.027 -0.026 -0.020
(0.024) (0.017) (0.019) (0.025) (0.0212) (0.025)
Self-employed 0.035 0.012 0.046*** 0.035* 0.049** 0.037*
(0.023) (0.013) (0.016) (0.020) (0.019) (0.019)
Earned income
(log) 0.375 -0.091 0.579 -0.057 -0.119 -0.044
(0.396) (0.273) (0.370) (0.454) (0.388) (0.436)
Observations
(individuals) 2,125 2,101 2,125 1,460 1,440 1,460

Note: population: individuals aged 15 years and over. Robust standard errors in brackets, clustered at the block
level. * p<0.10, ** p<0.05,*** p<0.01.(a) The vector of control variables includes the household head’s gender
and three variables capturing the household’s demographic composition — the number of adult men and
women aged 25 to 49, the number of young people aged 15 to 24, and the highest level of education within the
household.

(b) The propensity score is obtained based on the following variables measured in 2010: gender, marital status,
status in employment, speaking French or English, level of education, number of years of residence in the
neighbourhood, household size, a standard-of-living score measured by ownership of durable goods, frequency
of consumption of fruit, vegetables, fish, and meat, level of household amenities (water supply, electricity, and
availability of a private toilet), number of rooms in the dwelling occupied, and extent of disconnection. The
estimations are restricted to a sample verifying the common support condition by dropping the treatment
observations whose propensity score is higher than the maximum pscore for the controls or lower than the
minimum pscore for the treatment, and standard errors are calculated using the Abadie method (2005).
Consequently, 16 (9) treatment observations of the 2,101 (1,440) individuals for whom 2010 variables were
available were dropped from the average (heterogeneous) estimation (col. 2 and col 5, respectively).

(c) The vector of control variables includes the household head’s gender and three variables capturing the
household’s demographic composition — the number of adult men and women aged 25 to 49, the number of
young people aged 15 to 24, the highest level of education within the household, and the distance to public
amenities (health centre, community centre, and police station).

Source: 2010 & 2014 IUDP surveys, balanced panel. Authors’ calculations.
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Conclusion

The purpose of this study was to evaluate the impact of an integrated urban upgrading
project conducted in a slum in Djibouti City. The originality of the project lay in its
combination of infrastructure construction and improvement to electrical and water supply
facilities along the roads built. The method adopted consists in a difference-in-difference
comparison of the IUDP zone with a control zone. We also examine the heterogeneity
impact inside the IUDP zone, depending on project intensity through household distance

from the roads.

The IUDP does appear to have stimulated microenterprise within the neighbourhoods by
fostering the development of self-employment, in trade in particular. The main beneficiaries
of this growth in self-employment were women who were outside the labour force before
the IUDP. Yet there were not enough of these job creations to offset the downturn in wage
employment in the zone and thereby improve access to employment. Indeed, the integrated
upgrading project had no effect on individuals’ employment levels, as measured by the
probability of being employed or underemployed. Neither did it improve their earnings. In
time, the creation of self-employed activities may grow in the zone and reduce the
unemployment and inactivity rates in the medium run. Nevertheless, since connectivity did
not significantly reduce travel-to-work times, the project is unlikely to improve access to

formal wage employment, as was expected at its outset.

While there is no denying that building infrastructures and roads in a neighbourhood
improves the inhabitants’ quality of life and desire to stay there, our paper comes to a
similar conclusion to Jaitman and Brakarz (2013) as to the absence of a significant impact of
infrastructure upgrading programmes on employment and earnings. Although further

evidence needs to be collected in order to draw a general conclusion as to the impact of
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slum infrastructure upgrading programmes on employment, some observations can be made
regarding these kinds of programmes. First, if all the channels are to be efficient, new
infrastructures must allow for a reduction in the job-seeking cost and better access to
information on vacancies. New roads are not sufficient to meet these objectives in contexts
where interpersonal networks are used massively to get information on jobs and where
transport is not or only slightly subsidized. As shown by Abebe et al. (2018) in Addis Ababa,
transport subsidies coupled with job application workshops can change the spatial patterns
of job search and employment. Second, whereas relocation programs are said to have fewer
positive effects than in-situ upgrading programmes, we show that such upgrading
programmes cannot be an efficient alternative if they are not associated with efficient social
interventions. Improving connectivity with employment areas is not enough when the
employability of slum inhabitants is very low. Although integrated programmes usually
provide such interventions, they are generally undersized and poorly managed, as in the
IUDP case. This paper calls for the implementation and evaluation of integrated

infrastructure programmes including large social components.

Third, as advocated by van de Walle (2002), our results on the development of small
activities, especially for poor women, argue for a better understanding of the distributive
effects of these rehabilitation programmes. Looking back, this study can also hopefully
contribute to drawing some lessons in terms of implementation and methodology for such

impact evaluations.
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Appendix

Descriptive statistics of control variables

Table Al. Descriptive statistics, control variable

2010 2014
(1) (2) (3) (4)
IUDP control  Sig IUDP Control Sig
Household head male 85.970 88.573 ns 74.176 88.354  ***
(1.747)  (2.342) (2.729) (1.943)
Number of adult men aged 25 to 49 1.509 1.457 ns 1.766  1.447  **
(1.029)  (0.873) (1.282) (0.925)
Number of adult women aged 25 to 49 1.547 1.497 ns 1.876  1.358  ***
(1.012)  (0.924) (1.142) (0.758)
Number of young people aged 15 to 24 2.371 2.147 ns 1.929 2.292 ns
(1.959)  (2.034) 1.702  2.043
Highest level of education within the 4.263 3.909 * 4283 4.313 ns
Household (1.472) (1.620) 1.684 1.682
Observations 1,497 628 1,497 628

Note: Standard deviations in brackets. *** p<0.01, ** p<0.05, * p<0.1, ns: not significant.
The “Sig.” columns test the significance of the difference between the previous two columns.
Source: 2010 & 2014 IUDP surveys, balanced individual panel. Authors’ calculations.

Test of the parallel trend assumption

The survey protocol was designed to test the parallel trend assumption as far as possible.
This was done by putting retrospective questions to the individuals interviewed in 2010
about their situation three years before, in 2007. This was a placebo test to check whether
living in the IUDP zone in 2010 made the indicators evolve differently between 2007 and
2010 from those for the inhabitants of the control zone. The tested assumption holds if this

difference is not significant. These retrospective questions concerned the employment
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status of the individuals aged 15 and over. Memory biases should be limited because the
guestions were asked at the individual level and not at the household level, and because
2007 was a landmark year with the 30th Anniversary of Independence Day. The sequential
ordering of the questions should help limit this bias as well. People employed in 2010 were
asked whether they had the same job on the 30th Anniversary of Independence Day (June
2007). If not, we asked them three questions to characterize their job. For the unemployed
in 2010, we asked them whether they were employed, unemployed, or out of the labour
force on the 30th Anniversary of Independence Day. If they were employed, we asked them

the same three questions as for the 2010 and 2014 jobs.

Column (1) of Table A2 presents the results for the 2010-2014 panel of individuals. The null
hypothesis of parallel trends cannot be rejected for all the variables except wage earner; the

coefficient is however significant only at 10% (see results in Table A2).

Column (2) of Table A2 also presents the results of the test of this assumption on the sample
of individuals living in the IUDP zone. The parallel trend assumption holds for all the

employment indicators.

Table A2. Test of parallel trends between the IUDP zone and the control zone and within
the IUDP zone

(2)

Intra-lUDP
(2) IUDP treatment

Variables I[UDP/Control zone (connected)/IUDP control
Employed -0.011 0.024

(0.033) (0.032)
Wage earner -0.041* 0.034

(0.024) (0.024)
Self-employed -0.016 0.012

(0.017) (0.015)
Observations 2,125 1,460

Robust standard errors in brackets; *** p<0.01, ** p<0.05, * p<0.1.
Source: IUDP survey, 2010.
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Matching common support

Figure Al. IUDP/control and Intra-lUDP common support

IUDP/control IUDP treatment (connected)/IUDP control
0 2 a 6 8 °1, ; ; ;
Propensity score, trait_T=0 0 6

2 4
Propensity score, [UDP=0

trait_T=0 trait_T=1

IUDP=0

IUDP=1

Source: 2010 & 2014 IUDP surveys, balanced household panel. Authors’ calculations.
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Attrition

Table A3. Selection equation, first-stage Heckman model, 2010-2014

(1)

(2)

Variables IUDP/Control Intra-lUDP
Would like to move (1 = yes) 0.601%** 0.512%**
(0.0585) (0.0754)
Male head of household 0.00145 0.0249
(0.0619) (0.0747)
Number of adult men -0.0775%** -0.101%***
(0.0221) (0.0254)
Number of adult women -0.105%** -0.0538%**
(0.0211) (0.0256)
Number of young people -0.0158 0.0218
(0.0117) (0.0146)

Highest level of education in the household (reference: no education)

Primary incomplete 0.298** 0.353**
(0.120) (0.165)
Primary complete 0.231*** 0.365***
(0.0880) (0.109)
Lower secondary 0.282*** 0.362***
(0.0702) (0.0889)
Upper secondary 0.492%** 0.511%**
(0.0720) (0.0918)
Higher 0.273%** 0.299%**
(0.0807) (0.0981)
Treatment 0.105** 0.000233
(0.0448) (0.000356)
Distance to the health centre,
community 0.211%**
centre, police station (0.0561)
Constant -0.354%*** -0.525***
(0.0938) (0.129)
Lambda coefficients (Mills ratio)
Employed -0.089 -0.250%**
Underemployed -0.027 -0.067
Wage earner -0.052 -0.217**
Self-employed -0.044 -0.027
Formal employment -0.030 -0.135
Earned income (log) -1.106 -2.653*
Observations 3,913 2,678

Robust standard errors in brackets. *** p<0.01, ** p<0.05, * p<0.1.

Source: IUDP survey, 2010 and 2014.
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Robustness test

Table A4: Employment impact indicator estimations when those that left before the end of the
project are included in the “treated” category

Employment impact

Difference-in-difference with the

control zone

Heterogeneity of treatment (difference-
in-difference between “connected” in
2014 versus same distance from road as
in 2010 within the IUDP zone)

indicators M @) 3) @ (5) (6)
Individual Matching chkman Ind?vidual . _(b) | Heckman with
fixed (b) with fixed fixed Matching . ©)
effects @ effects @ | effects" fixed effects
Employed 0.046 -0.075 0.055** 0.000 0.023 0.024
(0.029) (0.331) (0.025) (0.030) (0.036) (0.034)
Underemployed 0.003 -0.008 -0.003 -0.015 -0.006 -0.007
(0.015) (0.012) (0.013) (0.018) (0.017) (0.016)
Wage earners -0.023 -0.106 0.001 -0.038 -0.034 -0.043
(0.025) (0.330) (0.019) (0.025) (0.022) (0.031)
Formal sector wage earners | .0.030 -0.122 -0.019 -0.026 -0.018 -0.024
(0.024) (0.330) (0.020) (0.025) (0.022) (0.029)
Self-employed 0.068*** | 0.028** | 0.053*** 0.035* 0.058* 0.052%**
(0.018) (0.012) (0.017) (0.020) (0.031) (0.020)
Earned income (log) 0.997** -1.024 0.761** -0.045 0.080 0.284
(0.431) (5.417) (0.360) (0.445) (0.519) (0.516)
Observations (individuals) 2125 2107 2125 1485 1492 1460

Robust standard errors in brackets; *** p<0.01, ** p<0.05, * p<0.1.
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Impact indicator levels in the treatment and control groups

Table A5. Employment impact indicators intra-IlUDP zone, 2010 - 2014

2010 2014
(1) (2)
Variables Treatment Control Sig. | Treatment Control Sig.
Prob. of being employed 26.05 2412 Ns 23.27 23.04 ns
(2.28)  (2.11) (1.95)  (1.88)
Obs. 1,087 336 1,087 336
Prob. of being 4.55 2.78 Ns 3.35 3.54 ns
underemployed (0.73) (0.88) (0.58) (1.35)
Obs. 1,087 336 1,087 336
Underemployment rate 17.47 11.54 Ns 14.40 1536 ns
(2.47)  (2.96) (0.00)  (5.24)
Obs. 251 78 251 78
Prob. of being 18.81 18.20 Ns 12.89 18.18  **
wage earner (1.55) (1.09) (1.15) (1.80)
Obs. 1,087 336 1,087 336
Rate of wage earners 71.81 75.47 Ns 55.41 78.92 x**
(3.11)  (5.26) (0.00)  (6.66)
Obs. 251 78 251 78
Prob. of being self- 5.75 537 Ns 8.73 19.99  **
employed (0.91) (1.72) (1.22) (6.55)
Obs. 1,087 336 1,087 336
Rate of self- 22.08 21.07 Ns 37.54 20.06  **
employment (2.60) (5.96) (0.00) (6.44)
Obs. 251 78 251 78
Prob. of being formal 17.16 17.46 Ns 12.10 17.18  **
wage earner (1.37) (1.14) (1.08) (1.94)
Obs. 1,087 336 1,087 336
Rate of formal wage 65.49 72.41 Ns 52.03 74.56  ***
earners (3.96) (4.07) (0.00) (6.10)
Obs. 251 78 251 78
Earned income 47.36 50.13 Ns 59.9 76.99  **
(thousands DJF) (45.5) (35.9) (87.4) (46.62)
Obs. 251 78 251 78

Note: Standard deviations in brackets. *** p<0.01, ** p<0.05, * p<0.1, ns: not
significant.

The probabilities are calculated for the entire population aged 15 and over,
whereas the rates concern the reference population. The “Sig.” columns test
the significance of the difference between the previous two columns.

Source: 2010 & 2014 IUDP surveys, balanced individual panel. Authors’
calculations.
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Midpoint indicators

Table A6. Comparison of midpoint employment indicators between control zone and IUDP
zone in 2010 and 2014

Midpoint indicators IUDP Control
2010 2014 Sig. 2010 2014 Sig.

Among the employed

Employment in city centre 90.74 52.22 *EX 84.06 43.67 *E X
(1.659) (3.191) (4.459) (0.000)

Employment in Balbala 1.16 33.30 *EX 2.14 27.76 *E X
(0.638) (3.700) (1.376) (0.000)

Travel-to-work time (min) 37.66 40.95 ns 41.90 41.99 ns
(32.14) (35.08) (32.45) (23.32)

Among the unemployed and

inactive

Needs are met by the 91.63 86.68 Hokk 92.95 87.89 *okE

household (0.836) (1.305) (1.122) (1.535)

Needs are met by a 4.36 7.41 Hokk 1.73 7.02 *okk

benefit/pension/allowance (0.510) (0.704) (0.503) (1.322)

Among the women, not 67.85 73.82 ns 66.55 91.67 *Ex

available for work in the next (2.016) (3.245) (5.273) (2.154)

two weeks

Among the men, not 57.40 55.39 ns 62.40 76.43 *x

available for work in the next (1.926) (2.334) (4.732) (1.984)

two weeks

Among the unemployed

Has travelled to look for work 38.73 24.76 o 35.05 28.23 ns
(2.967) (4.449) (0.000) (0.000)

Reasons why has not looked

for work

Cannot afford to 30.79 34.21 ns 8.54 33.40 Rk
(4.649) (4.377) (0.000) (0.000)

Does not know where to go 36.02 46.33 * 37.43 52.41 ns
(3.670) (4.788) (0.000) (0.000)

There is no point 12.44 9.93 ns 12.78 8.16 ns
(3.152) (2.364) (0.000) (0.000)

Has to look after the house 16.89 5.41 *kx 37.04 4.68 *EX
(2.502) (1.730) (0.000) (0.000)

Unit cost of travel to look for 149.67 246.49 HEkx 156.58 283.11 ns

work (101.21) (203.49) (240.52) (224.13)

Districts in which work is

sought

East of the Wadi (city centre) 95.76 97.85 ns 92.31 96.07 ns
(2.292) (0.000) (0.000) (0.000)

West of the Wadi outside 0 1.56 ns 2.38 3.93 ns

PK12 (Balbala) (0.000) (0.000) (0.000)

Note: Standard deviations in brackets. *** p<0.01, ** p<0.05, * p<0.1, ns: not significant.
The “Sig.” columns test the significance of the difference between the previous two columns.

Source: 2010 & 2014 IUDP surveys, balanced individual panel. Authors’ calculations.
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Table A7. Comparison of midpoint housing indicators between control zone and IUDP zone
in 2010 and 2014

. C IUDP Control
Midpoint indicators

2010 2014 sig. | 2010 2014 Sig.

Do you think that since the
beginning of 2007/2010, your
neighbourhood has seen ...

. o 36.83 3838 ns | 50.89 4435  ns
An expansion of electricity?

(3.874)  (2.722) (4.144)  (4.479)

31.88  47.99 ***| 2193 3490 @ *
Better access to water?

(4.214)  (2.820) (3.772)  (5.415)

30.12 3325 ns | 21.32 1565  ns
Better access to transport?

(3.263)  (2.673) (4.941)  (3.746)
. 68.94 54.27 Hokk 64.29 60.90 ns
More security?
(3.024) (2.695) (3.406) (0.000)
6.70 9.64 ns 3.86 8.60 ns
More employment?
(1.515)  (2.216) (1.746)  (2.139)
L. 28.16 21.65 ns 19.73 17.74 ns
More associations?
(4.253)  (2.316) (4.338) (2.672)
48.14 46.91 ns 16.89 23.32 ns
Better access to a health centre?
(4.229)  (3.613) (3.201)  (4.524)
If had the choice, would like to 16.30 3.72 kkk | 18.17 5.88 ok
move out (2.150)  (0.903) (3.154)  (2.125)

Note: Standard deviations in brackets. *** p<0.01, ** p<0.05, * p<0.1, ns: not significant.
The “Sig.” columns test the significance of the difference between the previous two columns.

Source: 2010 & 2014 IUDP surveys, balanced individual panel. Authors’ calculations.
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