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Abstract 

Impact studies of urban upgrading projects are few and far between. This article presents 

the case of an integrated urban development project in a Djibouti slum. It uses two 

difference-in-differences estimation techniques, one to compare the project zone with a 

control zone and the other to compare individuals and households within the project zone 

based on the extent to which the project has connected them. We find that the project has 

had a not-inconsiderable impact on tenure regularisation, but no impact on housing or 

property values. In employment, the project has had no impact on the labour supply, but has 

nonetheless prompted the emergence of self-employed activities. Lastly, near the new 

roads, poorer households are crowded out by much better-off households. 
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Introduction 

The latest United Nations report on human settlements estimates that 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 the developing countries as a whole. In this climate, 

slum upgrading projects are high on the international community’s agenda. These projects 

provide basic services such as water supply, electricity, wastewater drainage, waste disposal, 

road design and construction, and the construction of community facilities (schools, health 

centres, sports grounds, community centres and markets). They also sometimes contain 

social programmes ranging from vocational training to land titling programmes. 

Do these programmes really improve the inhabitants’ living conditions and, if so, in which 

areas of their lives? Do they change the composition of slum populations, in particular by 

crowding out the poor? These questions are not easy to answer and call for complex 

evaluation mechanisms to address the combination of different actions (van de Walle, 

2002). However, such evaluations remain few and far between (Marx et al., 2013). Although 

some studies assess the potential welfare impacts of urban upgrading projects before the 

fact (see, for example, Lall et al., 2008 and Takeuchi et al., 2008), rare are the studies that 

evaluate the impact of such programmes after the fact. Indeed, urban upgrading projects do 

not lend themselves well to experimental methods, despite their being considered the most 

rigorous technique available. There are at least four reasons for this. Given that random 

control trials define a project’s counterfactual situation by randomly drawing a control group 

and a treatment group, (i) RCTs are only suitable for very large-scale national infrastructure 

projects that allow for a random draw of villages and cities;1  (ii) most upgrading projects are 

not confined to providing private goods to households (electricity, private taps, land 

consolidation, healthy homes, etc.), which can be randomly allocated, but actually finance 

public goods that improve the inhabitants’ collective well-being, making it hard to randomly 

draw a control group; (iii) the geographic areas in which the infrastructures are built are 

often physically too close to each another, creating externality problems that prevent the 

measured effects from being able to be ascribed solely to the given project alone; and (iv) 

slum upgrading programmes are often “integrated”, which means that they are a 

combination of public constructions, social programmes, land titling legislative reforms, etc., 

making “treatment” too complicated to be evaluated experimentally. 

This is why most experimental impact studies concern “one-dimensional” road construction 

or urban land tenure reform projects rather than integrated programmes. Gonzalez-Navarro 

and Quintana-Domeque (2012) set up the first experimental study to measure the impact of 

urban street paving in Acayucan (Mexico). Following this, McIntosh et al. (2014) evaluated 

                                                            
 

1 This is due partly to the fact that many infrastructure impact evaluations concern rural areas (Ali et al., 2015).  
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the impact of the Mexican SEDESOL programme to provide public goods and infrastructure. 

Experimental methods are also used to evaluate smaller scale programmes and programmes 

focused on one small mechanism. For example, Galiani et al. (2014) evaluate a programme 

to upgrade housing in slums in El Salvador, Mexico and Uruguay.  Cattaneo et al. (2009) 

estimate the effects of a programme – Piso Firme – to improve floors in housing in Mexico 

on health and quality-of-life indicators. Barnhardt et al. (2014) evaluate a lottery-based 

rehousing programme in Ahmedabad (India). 

Methods based on a random selection of project beneficiary and non-beneficiary groups are 

therefore clearly applicable only in highly specific cases (private and non-public goods, 

natural experiments, low levels of externalities, etc.). This is why Field and Kremer (2008) 

advocate the difference-in-differences technique to compare the difference before and after 

the project between the treatment group and a control group, chosen to have as far as 

possible the same characteristics as the treatment group prior to the project. Collin et al. 

(2012) analyse, for example, the relationship between distance from infrastructures and 

demand for property title in Dar es Salaam. The authors compare two adjacent, unplanned 

neighbourhoods selected for urban development programmes. 

The purpose of this paper is to study the impact of an urban slum upgrading programme in 

Djibouti City. This integrated urban development project (IUDP) was made up of three 

complementary components: development of basic infrastructures (roads, public lighting, 

power grids and water pipes), provision of community facilities (health centre, community 

centre and police station) and social support in the form of vocational training. 

This study is original for two reasons. First, we use two identification methods to meet 

various methodological challenges, especially the potential heterogeneity of the effects. 

Although both methods are based on the difference-in-differences comparison of a control 

group with a treatment group, the first compares the IUDP zone with a control zone whereas 

the second compares the households connected by the project with those not benefiting 

from the project’s connectivity work within the IUDP zone. We also use a number of 

estimators to limit different potential biases. Second, the survey mechanism was designed to 

measure the programme’s impact on the zone’s residents and assess the movements the 

project may have triggered, in particular the crowding out of the poor by the better off. 

We show that the project has had mixed outcomes, in any case falling short of the operators’ 

expectations. Less than a year after its completion, we observe a not-inconsiderable impact 

on the regularisation of tenure. However, no impact is found either on households’ 

investments in their housing or on household perceptions of property values. The project 

has had no impact on the labour supply, contrary to expectations, but has nonetheless 

prompted the emergence of self-employed activities. Lastly, the IUDP project has triggered 

the crowding out of poor households living near the new roads, replaced by much better-off 

households. 

This article contains four sections. The first section presents the project and its components, 

its target outcomes and their transmission channels. The second section presents the data, 

and the third part covers the different methods used. The fourth section details the results 



5 
 

of the impact analysis. The conclusion discusses the findings of this analysis in terms of both 

evaluation method and design of slum upgrading projects. 

 

1. The IUDP project and its background 

Djibouti is a small country (876,000 inhabitants2) 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. With less than 0.04% of arable land and a hot, arid climate, the country has 

virtually no agriculture and is dependent on food imports. In total, 60% of the population is 

concentrated in the capital. Per capita GDP is an estimated 3,051 dollars,3 making the nation 

a middle-income country. This, however, does not reflect the inhabitants’ living conditions. 

The latest United Nations Development Programme (UNDP) Human Development Index 

(HDI) ranks the country in 170th place out of 187 countries. In 2012, 42% of the population 

were living in extreme poverty, the same proportion as in 2002 (DISED, 2012). The 

approximately 5% economic growth rate, heavily reliant on foreign direct investment (FDI) 

concentrated in port and hotel activities, is of no benefit to the poor. With job opportunities 

slim and capital-intensive FDI generating few jobs, the unemployment rate stands at 26% 

both nationwide and in the capital (DISED, 2012).4 So the government is the main employer 

(41% of jobs). In addition, unlike the general observation in developing countries, self-

employed work is marginal with over two-thirds of employed workers in wage employment. 

In response to this situation, the Djibouti government launched the National Initiative for 

Social Development (INDS) in 2008, defining the new priorities in terms of access to basic 

social services, job creation and assistance to the most vulnerable groups. Urban poverty 

reduction, especially in the capital city, is a pillar of this initiative. One of the government’s 

raft of urban poverty reduction programmes concerns the Integrated Urban Development 

Project (IUDP) in the district of Balbala, the most highly populated in the 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 people5 covering an area of 150 hectares. The area is on rugged 

terrain 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. The project’s components were defined by 

a consultation process with inhabitants in the area and institutions working on social 

development: construction of urban through roads and facilities (a health centre, a 

community development centre and a police station). A social development fund was 

                                                            
 

2 Source: World Development Indicators (World Bank, 2015). http://data.worldbank.org/country/djibouti  
3 In 2005 purchasing power parity (PPP). Source: World Development Indicators (World Bank, 2015). 
4 The inclusion of discouraged unemployed individuals who are not actively looking for work brings the rate up to 48% of 

the labour force.  
5 As reported by the 2009 general population census. 
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allocated funding to provide vocational training. This €5 million French Development Agency 

funded project was implemented by the Djibouti Social Development Agency (ADDS). 

The IUDP project was conducted in two phases, with the first from November 2010 to 

December 2011 and the second from April 2012 to January 2014. The first phase of work 

built the facilities and the second phase constructed the heavier infrastructures, i.e. a small 

public square, access roads, water supply, electricity and drainage. The roads were designed 

to improve the flow of public transport to the city centre and the flow of vehicles within the 

neighbourhood itself. A total of 5,660 kilometres of roadways were built (see Map 1). These 

new roadways brought 73.5% of the zone’s housing closer to a road. Before, just 36.3% of 

the housing was on a block that was not disconnected (i.e. less than 150 metres from a 

paved road). So 91% of the housing is now 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). 
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Discussions with the different stakeholders identified two main areas of potential impact for 

the project: employment and housing conditions.6 The project was expected to improve 

households’ housing conditions by stabilising the zone’s urban planning map. In 2010, just 

12% of households had a full title deed. Construction of the secondary roadways stabilised 

the line of housing through to the secondary grid. The Urban Planning Department was 

therefore able to issue title deeds and planning permission over a wider geographic area. 

The plots’ occupants were, for their part, reassured that they would no longer be displaced 

by infrastructure building projects. The idea was for the programme’s cumulative effects to 

prompt households to acquire title deeds and invest in their housing by improving the 

composition of the building materials, for example, given that just 45% of housing consisted 

of permanent structures in 2010. The second targeted impact on housing was an increase in 

property values and consequently household wealth. The neighbourhood now offers better 

access to public services (healthcare, water, electricity and police) and more community life 

with the community development centre. Property prices were hence expected to rise and 

increase household wealth. Yet there was also the risk that this increase in prices could drive 

poor households (essentially tenants) out of the area as rents rose. Consequently, the 

impact indicators used for housing conditions are: the proportion of households with a full 

title deed, the share of permanent housing structures and the average value of a plot. 

The IUDP was expected to have an impact on the employment of individuals living in the 

beneficiary neighbourhoods, mainly by shortening the time taken for the labour force to 

reach the employment area and by creating jobs within the neighbourhood. With 5,000 

working-age inhabitants in the project zone unemployed and the unemployment rate in its 

broad definition7 at 77% of under-25s in 2010, it was hoped that connecting the three 

neighbourhoods by developing secondary roads could reduce job-seeking costs, make 

information on job vacancies more accessible and hence reduce the unemployment rate. By 

developing traffic within the neighbourhood, the work on the secondary roads was expected 

to foster the growth of businesses along these routes, albeit with the risk of the 

neighbourhoods’ inhabitants not being the owners of these businesses. Lastly, the young 

people given vocational training were expected to be in a better position to seize job 

opportunities. However, this last potential channel for the IUDP to impact on employment 

turned out to be negligible, as just 187 young people received full vocational training 

(Pasquier-Doumer & Mesplé-Somps, 2015).  

The project’s impact on employment is measured by four indicators: the rate of 

unemployment, the rate of underemployment, average earned income and the percentage 

of wage earners in the formal sector. Both International Labour Organization (ILO) 

                                                            
 

6 Two other areas of impact were identified in the form of child health and security, but they are not analysed here. The 

2010 baseline survey found that the indicators used for these two areas of impact were already very high, making it hard to 
identify an impact. The results on these impact areas are detailed in Mesplé-Somps et al. (2016). 
7 In the developing countries, where formal job-seeking channels are not well developed or efficient and where job seeking 

is consequently long and expensive, the third condition defining a jobseeker – i.e. “actively looking for remunerated work or 
to start a business” – is often a moot point. This condition effectively excludes discouraged jobseekers from the definition 
of unemployment even though they can represent a not-inconsiderable proportion of the population. The ILO therefore has 
a broader definition of unemployment that disregards this third criterion. We hereinafter refer to this as the “broad” 
definition of unemployment. 



8 
 

definitions of unemployment are used: the first is a broad definition in that it includes 

discouraged jobseekers, whereas the second definition referred to as narrow only includes 

those people actively looking for work. 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 

unemployment rate (ILO, 2015). Earned income and the percentage of workers employed in 

the formal sector measure employment conditions in the IUDP zone. Earned income is 

defined as the wage plus remuneration in kind/bonuses for wage earners and business 

profits for self-employed workers. The proportion of the employed labour force working as 

wage earners in the formal sector is used as an impact indicator, because working in the 

formal sector is generally associated with better working conditions, especially in terms of 

security (employment contract, health insurance, etc.), stability of earnings (fixed 

remuneration rather than piece rate or an hourly rate), and benefits such as paid leave.  

2. Methodology 

Two IUDP particularities make the project’s impact evaluation problematic. First, this is an 

integrated programme whereby each individual is exposed to each of the programme’s 

components to different extents: connection concerns the inhabitants of the 

neighbourhood’s disconnected areas rather than those living along existing roadways; power 

grid extension only concerns households not already hooked up to the grid; access to 

community facilities varies across the neighbourhood; and vocational training is only given 

to a small number of the neighbourhood’s inhabitants. So the IUDP does not apply the same 

“treatment” to all the people targeted by the project. They do not all benefit from the same 

project components and the beneficiaries of a given component may not benefit from it with 

the same intensity. An indicator of average impact risks being inadequate. It is preferable to 

measure project impact based on the extent of the individuals’ “exposure” to each of the 

project’s components. 

The IUDP’s second particularity is that the project zone is not strictly delimited since 

households living near the zone may use the community facilities. Externalities could be 

found in that the project could also impact on the inhabitants of the IUDP zone’s 

neighbouring zones. This IUDP effect cannot be measured by the protocol put in place. For 

this, the survey area would have had to have been extended to neighbourhoods bordering 

the IUDP intervention zone. This was not possible given that these neighbourhoods were 

likely to benefit from other development projects. Consequently, the project’s impact may 

be underestimated with respect to its potential impact on the entire Balbala district. 

These two project characteristics hence place limitations on the analysis in that it is 

impossible to conduct a cost-effectiveness analysis on the programme or roll out the results 

to other programmes. They also place the analysis outside the framework of classic impact 

evaluation methods, since it does not compare the impact of benefitting from a “treatment” 

with not benefitting from it. This conditions the chosen methodology and imposes the use of 

more than one evaluation method, all with their pros and cons in this case. Two methods 

were chosen: the difference-in-differences technique, with a control zone to capture the 

IUDP’s average impact, and the heterogeneity of treatment method, which factors in the 
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extent of exposure to the IUDP. The counterfactual situation is obtained in the first case 

based on control zones not affected by the programme and in the second case by comparing 

less exposed households with more exposed households.  

Difference-in-differences with the control zone 

The difference-in-differences approach consists of measuring the change in household living 

conditions between the beginning and end of the project (first difference) between the 

population covered by the IUDP and a control group (second difference). It assumes that the 

observed change in the control group (difference between the situation at the end of the 

programme and the baseline situation) is that which would have been observed in the 

project zone if the project had not been conducted. This method is only valid if the observed 

trend differences between the control group and the treatment group are due solely to the 

impact of the IUDP and not to differences in the observable or unobservable characteristics 

of the neighbourhoods, households or individuals. 

The main problem is therefore to identify a control zone with the closest possible observable 

characteristics to the IUDP zone’s characteristics, assuming that the differences in the 

unobservables are not significant. Yet the IUDP zone is unique in terms of its geographic 

location and its sociodemographic composition. Moreover, the control zone should not be 

too close to the project to avoid the potential spread of the project’s impacts to 

neighbouring areas. Lastly, the control zone should not benefit from any particular 

programme during the project period to avoid underestimating the programme’s impact 

owing to an improvement in conditions in the control zone attributable to that particular 

programme. Yet the municipality of Balbala, an area of intense residential settlement, is 

subject to many sector interventions, some of which were still unknown at the time of 

choosing the control zone. The choice of control zone finally settled on two neighbourhoods, 

one called Hayableh north of the IUDP zone and the other called the Vietnam district to the 

east (see Map 2). These two zones were considered as having the closest characteristics to 

the IUDP zone in terms of housing conditions and disconnection8 and being the least likely to 

benefit from an urban development project from 2010 to 2014. 

The data collected by the survey before project launch can be used to check whether the 

choice of these neighbourhoods makes for a control zone with similar observable 

characteristics to the IUDP zone in 2010, such that the similarities suggest that the two 

zones’ temporal dynamics would be identical in the absence of the IUDP. The tables in 

Appendix 5 (see tables A7 and A8), however, show that a large number of characteristics 

differ. For example, the IUDP zone has half the number of homeowner households found in 

the control zone, but has more tenants. The quality of the housing and infrastructures is 

better on the whole in the IUDP zone. However, the differences between employment 

variables are smaller. There are no significant differences between the proportions of those 

in the labour force or the proportions of unemployed based on the broad definition. 

                                                            
 

8 This second criterion was established by a field study in association with urban planning experts and neighbourhood 
associations and by satellite imagery. 
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However, the percentage of employed workers is lower in the IUDP zone than in the control 

zone.9 The few differences observed in the composition of the two neighbourhoods, in 

addition to any unobservable differences, could therefore skew the impact evaluation. The 

method generally used to assess the extent of these potential biases is to observe the past 

trends for the different impact indicator variables chosen. It is possible to test whether the 

two zones followed similar paths prior to project launch. If this test, called the parallel trends 

test, shows that this is the case, then the control group can be considered as meeting the 

conditions for an unbiased causal estimation, provided the evolutions that the IUDP and 

control zones would have posted between 2010 and 2014 without the IUDP project have not 

been affected by elements other than the project itself. The results of the parallel trends test 

are presented in Appendix 2. The assumption appears to hold for most of the indicators 

tested. So this result shows the validity of the selection of the control group and the 

difference-in-differences method. However, as explained in Appendix 2, the parallel trends 

assumption was unable to be tested on the housing indicators. The existence of bias in these 

estimators can therefore not be entirely ruled out. 

One way of eliminating certain sources of bias is to introduce fixed effects into the model (at 

household level for the housing indicators and at individual level for the employment 

indicators). This controls for bias due to unobservable, time-invariant characteristics. This 

specification is the first estimator implemented.10 However, this estimator remains 

potentially biased by unobservable, time-variant characteristics. There is, for example the 

widespread use of khat11 in Djibouti. Khat use can vary over time, differ between the two 

zones and influence the motivation to look for work or invest in one’s housing. 

Given that the parallel trends tests are only partially verifiable and satisfied, and to better 

control for a potential bias due to time-variant unobservables, we use the Abadie estimator 

(2005). This involves selecting the households in the control group with similar observable 

characteristics in 2010 to the households in the IUDP zone and matching them with the IUDP 

households using the propensity score method. The propensity score forms a one-

dimensional summary of all these observable characteristics. This technique does not 

entirely eliminate the bias due to unobservables, but it is able to reduce it by making the 

parallel trends assumption more credible. However, compared with the difference-in-

differences method without matching, it raises the question of “common support” in the 

distribution of scores. In effect, impact is only estimated for those households in the IUDP 

zone that have a “twin” in the control zone. However, the common support assumption 

always holds irrespective of the samples used (see Appendix 3). Moreover, the bias due to 

time-invariant unobservables is not corrected as well as by the difference-in-differences 

estimation method with fixed effects. 

                                                            
 

9 A more detailed analysis of the differences in characteristics between the two zones is available in Mesplé-Somps et al. 

(2016). 
10 Refer to Appendix 1 for a detailed presentation of each of the estimators used.  
11 Plant whose leaves are chewed for their euphoric stimulant effect, much like amphetamines. 
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Assuming that the control group has the characteristics required to prevent biasing the 

estimations (mainly biases due to unobservable variables), there remains another source of 

bias that could result in the underestimation or overestimation of the project’s impact when 

using the difference-in-differences method. This is attrition, i.e. where not all the households 

surveyed in 2010 are observed in 2014. Assume, for example, that only the poor move out of 

the IUDP zone because they cannot afford the higher rents following the increase in 

property prices in the neighbourhood, but that households of all standards of living move 

out of the control zone. The impact of the IUDP would then be overestimated if the poor, 

had they stayed in the neighbourhood, had benefitted less from the IUDP than the non-poor. 

Conversely, impact would be underestimated if these poor households had benefitted more 

from the IUDP. Another model was therefore chosen to estimate the impact of the IUDP: the 

Heckman selection model (1979) with its two-stage estimation method. This method 

corrects the estimates of the selection bias induced by attrition. Fixed effects are introduced 

into the impact indicators estimation equation (second stage) to also correct the biases due 

to differences in the time-invariant unobservables. The first stage of the Heckman model 

consists of estimating the selection equation, i.e. the probability of being interviewed in 

2010, but not in 2014. The instrument used for this equation is the desire expressed in 2010 

to move out of the neighbourhood if possible. The desire to leave the neighbourhood is an 

important predictor of attrition and can be assumed to be uncorrelated with the impact 

indicators estimation equation residuals (exclusion restriction).12 The Mills ratio estimated by 

the selection equation is then introduced into the second-stage equation. Although this 

estimation procedure corrects bias due to attrition, the estimator may be less precise (see 

Appendix 4), especially if the instrument does not perfectly satisfy the exclusion restriction.13 

Given the limitations of difference-in-differences with a control zone and the fact that the 

individuals were not exposed to the treatment with the same intensity, the heterogeneity of 

treatment method is also applied to obtain a body of evidence and capture the project’s 

impact by extent of exposure to the project.  

  

                                                            
 

12 The results of the estimation of the selection equation and the values of the lambda coefficients used to calculate the 
Mills ratio and their significance are presented in Mesplé-Somps et al. (2016). 
13 This risk of not satisfying the exclusion restriction assumption is greater in the case of housing variables; the will to 
regularise tenure and invest in one’s housing is undoubtedly correlated with the desire to stay in the neighbourhood. 
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Map 2.  IUDP zone and control zone 

 
 
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. 

 

Heterogeneity of treatment method 

The heterogeneity of treatment method within the project zone takes the programme’s 

heterogeneity and identifies differences in trends between households by intensity of their 

exposure to the project. Here again, the estimation of impact follows the difference-in-

differences principle. Yet unlike the previous approach, the control group and the treatment 

group are within the IUDP zone. The IUDP zone households are separated into two groups: 

the treatment group is made up of the households connected and entitled to regularise their 

tenure as a result of the IUDP; and the control group contains the households that have 

remained disconnected and households already close to roads before the project and 

consequently with no reason to change their way of life (housing, employment and health) 

following the construction of new roadways. This method is very similar to Collin et al. 

(2012) in that the treatment variable is the distance from the infrastructures. 

The same three estimators are used as in difference-in-differences with a control zone: (i) an 

estimator with fixed effects to eliminate biases due to time-invariant unobservable 

characteristics, (ii) a matching estimator to reduce biases due to time-variant and time-
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invariant unobservable characteristics, and (iii) a Heckman estimator with fixed effects to 

correct the estimations of the attrition bias. 

This method produces a control group that in principle better satisfies the requirements of 

an impact estimation unbiased by differences in unobservables between control group and 

treatment group. The control group households and treatment group households in effect 

share one and the same geographic area that has symbolic unity, that of a neighbourhood. 

They interact and share a common community fabric. Households disconnected in 2010 are 

found in both the control group and the treatment group. Their inclusion in one group or the 

other depends on the layout of the new roadways, which is granted not random, but is fairly 

well balanced within the neighbourhood. So compared with difference-in-differences with a 

control zone, this method can greatly reduce the biases associated with trend differences 

between control group and treatment group due to unobservable characteristics. 

However, this evaluation method only evaluates the impact of a single IUDP component in 

the form of the construction of new roads.  This is one of the limitations of this approach, 

despite the fact that the neighbourhood’s connectivity is the central outcome of the IUDP in 

all the causality chains linking the project’s outputs with the targeted impacts on 

employment and housing. Another of this method’s limitations is found in the fact that the 

estimations are based on smaller samples than in difference-in-differences with a control 

zone. This reduces the precision of the estimators, which means that impact has to be 

greater to be significantly observable.  

 

3. Data 

The baseline situation and post-project situation were defined by a single questionnaire 

used to measure the impact indicators, but also by the project performance indicators, 

which identify the transmission channels by which the IUDP has affected the living 

conditions of the zone’s inhabitants and measure the scale and coverage of the services 

provided by the infrastructures and facilities and by the support programmes for the 

neighbourhood’s inhabitants. 

The questionnaire administered in 2010 and 2014 contained a “household” module put to 

the head of the household. This module collected information mainly on household 

composition, housing conditions and housing occupancy status. An “individual” module was 

also administered to all individuals aged 15 and over. It focused on their sociodemographic 

characteristics, education, social integration in the neighbourhood, labour force status and 

status in employment, sources of earned income, and jobseekers’ approaches to finding 

work. Particular attention was paid to correctly measuring the employment indicators by 

including filter questions to prevent the underestimation of employed workers. 

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 as similar as possible to 

the IUDP zone. A first pre-project-launch survey wave was conducted by Djibouti’s DISED 

with DIAL’s support in February and March 2010. A total of 975 households were 
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interviewed, with 655 in the IUDP zone and 320 in the zone chosen as the control zone. The 

sampling frame used was area sampling, stratified at block level. Once a block is selected, all 

the households on the block are interviewed to facilitate the identification of the 

housing/households to be interviewed by the ex-post survey. The probability of selecting a 

block depends 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). 

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 project’s infrastructure components.14 Its 

purpose was threefold: to interview the households already surveyed in 2010 and still in 

their 2010 housing; to find and interview the households surveyed in 2010 that moved 

between 2010 and 2014 (tracking); and to survey the households newly settled in the survey 

zones. Tracking was designed to limit the selection bias due to attrition between 2010 and 

2014, while surveying the “new households” highlighted changes in the composition of the 

IUDP zone’s population. Only the heads of the new households were interviewed, since the 

aim was to determine the households’ socioeconomic profiles. 

Of the 975 households surveyed in 2010, 759 were tracked in 2014 including 257 in the 

control zone. Household attrition was 21% in the IUDP zone and 27% in the control zone. 

This is the sample that was used to estimate the project’s impact on the housing variables. 

The employment impact, however, was estimated for a panel of individuals aged 15 and 

over. This panel 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. This panel contained 2,260 individuals, 

including 716 in the control zone. Attrition for this panel of individuals was very high (41% in 

the IUDP zone and 46% in the control zone), due to the combined effect of household 

attrition and changes in household composition. 

The “treatment” households in the samples put together for the heterogeneity of treatment 

method were those on the blocks whose distance from a road had been reduced by the 

project. These 47 blocks are shown by the dots on Map 1. The control group was made up of 

the households living on the 26 blocks whose distance from the road had not been changed 

by the IUDP. The control group can be split into two sub-groups (see Table 1) to hone certain 

analyses: the households on the 15 blocks still disconnected and the households on the 8 

blocks already near a road prior to the project.  

  

                                                            
 

14 It would have been preferable to schedule this survey a few months later in that a population’s adjustment to new 
structures and the potential new behaviour they bring take time. Unfortunately, the disbursement schedule ruled out this 
possibility.  
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Table 1. Breakdown of blocks and households in the IUDP zone by variation in distance 
from a road 

 
Number of 

blocks 

Number of households 
(2010-2014 household 

panel)  

Number of individuals 
(2010-2014 individual 

panel) 

Distance from road reduced by 
the IUDP 

47 373 1,744 

Distance from road unchanged 26 129 391 
    Disconnected area 15 47 127 
    Non-disconnected area 11 82 264 

Source: 2010 & 2014 IUDP surveys. Authors’ calculations. 

 

4. Results 

 

4.1. Housing 

In four years, the percentage of households with a full title deed virtually tripled in the IUDP 

zone. Whereas the share of tenants and rent-free occupants remained constant compared 

with 2010, nearly half of the households with a provisional title deed had acquired a full title 

deed (see Table A7 in Appendix 5). The control zone also posted a home ownership 

phenomenon, but not to such an extent. The share of owners with formal land title stood at 

a similar level in both zones in 2014 (42%), but the IUDP zone posted a much lower 

percentage in 2010 (12% as opposed to 26%). 

These different trends in access to property rights in the two zones are associated with the 

IUDP having a significant, positive impact on the proportion of owners with title deeds, 

irrespective of the estimation methodology chosen. There is no appreciable difference 

between the extent of the impact found by either the fixed-effects methodology (models [1] 

and [3] of Table 2) or the matching and difference-in-differences methodology (Model [2]). 

This suggests that the control zone does not have any time-invariant unobserved 

characteristics that might bias the impact estimates (models [1] and [3] versus Model [2]). 

Likewise, the results are not significantly changed by whether or not the selection bias is 

taken into account (models [1] and [2] versus Model [3]), suggesting only a slight attrition 

bias. At all events, the impact of the IUDP is relatively strong at 11% to 12.2%. This then 

suggests that the IUDP enabled or prompted 520 to 560 households to regularise their 

tenure. 

Surprisingly, however, regularisation of tenure occurred throughout the IUDP zone, 

irrespective of the housing blocks’ new level of connection. The increase in the share of 

owners was not significantly higher for households brought closer to a road by the IUDP than 

for households whose distance from a road remained unchanged (see Table A7 in Appendix 

5). The increase was 254% for the former and 194% for the latter. The controls by household 

characteristics even show that home ownership was higher in the areas not connected by 

the project, as shown by the significant negative coefficients in models [4] to [6] of Table 2.  
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The IUDP would therefore appear to have stabilised the line of housing not just along the 

roads built or improved by the project, but also through to the neighbourhood’s secondary 

and tertiary grids. This considerably reduced the area for which the urban planning 

department rejects applications for tenure for lack of a plot alignment plan. The households 

also needed to feel secure that they would no longer be evicted in the future in order to feel 

safe enough to invest in acquiring title deeds. These two conditions were probably brought 

together by the fact that the roadways penetrated the entire neighbourhood, as shown by 

Map 1. In 2014, the neighbourhood no longer had any highly disconnected areas, i.e. more 

than 250 metres from a main road, and now 91% of the zone’s housing was near a through 

road (less than 150 metres). Stabilisation of the streetline was also supported by a national 

public policy to streamline and reduce the cost of tenure regularisation procedures. This 

fostered the acquisition of title once the households were reassured of the stability of their 

location. These results are similar to those found by Collin et al. (2012), who show that the 

proximity of infrastructures in Dar es Salaam (roads, storm water drainage, water supply, 

sanitation, electric lines and street lighting) significantly raises demand for title. 

Table 2. Housing impact indicator estimations 

Housing impact indicators 

Difference-in-differences with 
control zone 

Heterogeneity of treatment 
(“connected” in 2014 versus same 

distance from road as in 2010) 

(1) (2) (3) (4) (5) (6) 

Individual 
fixed 
effects (a) 

Diff-in-
diff 

matching 
(b) 

Heckman 
with fixed 
effects (a) 

Individual 
fixed 
effects(a) 

Diff-in-diff 
matching(b) 

Heckman 
with fixed 
effects (a) 

Owners with title 0.111* 0.122*** 0.110*** -0.176*** -0.150** -0.143*** 

 (0.058) (0.035) (0.033) (0.054) (0.060) (0.052) 

Permanent structure 0.041 -0.111*** -0.075* -0.016 -0.076 -0.015 

 (0.060) (0.043) (0.043) (0.064) (0.059) (0.061) 

Actual price per m² (log) 0.015 0.291 0.133 -0.218 -0.120 -0.012 

 (0.145) (0.179) (0.118) (0.142) (0.160) (0.141) 

Observations 1,484 718 1,484 1,016 493 1,016 
Note: Brackets contain the robust standard errors, clustered at 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 years and the highest level of education within the household. 
(b) The propensity score is obtained based on the following variables: household head’s gender, household 
size, highest level of education for individuals aged 15 and over, number of years of residence in the 
neighbourhood, extent of disconnection, and 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 private toilet), and number of rooms in the occupied dwelling. The 
standard errors are calculated using the Abadie method (2005). 
Source: 2010 & 2014 IUDP surveys, balanced panel. Authors’ calculations.  

 

Another important change in the IUDP zone between 2010 and 2014 was the clear 

improvement in housing conditions (see Table A7 in Appendix 5). The proportion of shacks 

was divided by three over the period and the proportion of permanent structures rose 19% 
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(56% of dwellings in 2014), while the proportion of intermediate housing remained virtually 

unchanged. However, this development was not specific to the IUDP zone. The control zone 

also saw an impressive improvement in housing with 69% growth in permanent structures. 

This higher growth in the control zone could be due to a much lower level in 2010 (28% of 

permanent structures in 2010 as opposed to 47% in the IUDP zone). This is reflected, in the 

results of the estimations of impact on the share of permanent structures (see Table 2), by a 

non-significant effect of the IUDP in Model [1] and even a negative effect with the matching 

method and Heckman method with fixed effects (models [2] and [3]). Here then, the IUDP 

appears to have had no significant impact on housing conditions. 

A comparison of developments within the IUDP zone finds that none of the impact 

coefficients is significant (Table 2, models [4] to [6]). Here again, the positive trend posted by 

the zone was homogeneous and was not concentrated in the areas brought closer to a road 

by the project. The homogeneity of this improvement could be explained by the same 

reasons as for home ownership. 

The reason why no project impact is found on housing conditions could be because those of 

the zone’s households that became owners could not afford to invest in their housing. Yet 

when owners without formal land title were asked in 2010 if they intended to invest to 

improve their home in the event of acquiring title, 60% answered that they did. The main 

reason why no impact is observed is therefore probably the short timespan between 

streetline stabilisation in the zone and the post-project evaluation survey. Indeed, both 

Gonzalez-Navarro & Quintana-Domeque (2012) and McIntosh et al. (2014) find that street 

paving has a significant impact on housing conditions after a few months, but in a situation 

where 95% and 84% of households respectively were already owners before the start of the 

project (as opposed to 12% in the IUDP zone). In Field (2005) and Galiani & Schargrodsky 

(2010), who find that land titling has a positive impact on private housing investment, the 

impact is measured long after obtaining title (two years in Field’s study and more than ten 

year later in Galiani and Schargrodsky). 

Neither does the IUDP appear to have had an impact on property prices in the zone. 

Although actual prices per square metre rose slightly over the period (see Table A7 in 

Appendix 5), none of the impact estimators is significant for this indicator (see Table 2). The 

results of this indicator can therefore not be taken to conclude that property prices rose. 

Note, however, that the property prices were calculated based on the household heads’ own 

estimates of the value of their property. Given that property transactions are fairly scarce 

due to the low mobility of the zone’s inhabitants, the household heads could well have failed 

to take account of the value of the neighbourhood in their price estimates. This absence of 

effects on property prices is similar to that found by Soares & Soares (2005) in the Brazilian 

Favela-Bairro neighbourhood improvement programme in Rio, despite the substantial 

improvements it made to the supply of public goods (water supply, sewerage, waste 

collection, etc.). In the study by Gonzalez-Navarro and Quintana-Domeque (2012), where 

street paving is found to have a strong impact on property values just a few months after the 

end of the paving project, the property values were estimated by a real-estate agent in a 

better position to judge the changes in property values than the households, as shown by 
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the authors. This is also the case with the study by McIntosh et al. (2014). Another way of 

assessing the value of the neighbourhood is to analyse the share of households that would 

move out if they had the choice. This proportion plummeted from 16.3% in 2010 to 3.7% in 

2014. It also shrank in the control zone, but to a lesser extent (67.6% reduction in the 

proportion in the control zone as opposed to 77.2% in the IUDP zone). Although this 

indicator is very approximate, it points to a neighbourhood value that could benefit the IUDP 

zone’s inhabitants in the medium run. 

To sum up, the IUDP project scaled up the home ownership process by stabilising the line of 

plots throughout the zone. This project effect ties in with what has already been observed in 

the literature, in particular by Collin et al. (2012) who find a positive effect of infrastructure 

proximity on demand for title in Dar es Salaam. However, the IUDP had no effect on housing 

conditions or property prices, at least in the short term, but it cannot be ruled out that a 

longer observation period may well have measured such effects.  

 
4.2. Employment 

The IUDP neighbourhood saw no improvement in access to employment from 2010 to 2014. 

The proportions of individuals in the labour force and employed workers even dropped 

slightly over the period from 53% in 2010 to 49% in 2014 and from 26% to 24% respectively 

(see Table A8 in Appendix 5). The unemployment rate in its broad definition also rose, albeit 

not significantly. In Table 3 presenting the estimations of the employment impact indicators 

when individuals in the IUDP zone are compared with individuals in the control zone (models 

[1] to [3]), one result emerges as robust irrespective of the estimation method used: the 

treatment coefficient is positive and significant on both the labour force participation 

indicator in its broad definition (including discouraged jobseekers) and on the 

unemployment indicator in its broad definition. These coefficients therefore mean that the 

proportions of labour force members shrank less in the IUDP zone than in the control zone. 

However, this was due mainly to more frequent transitions from unemployment to inactivity 

in the control zone than in the IUDP zone. Although the labour force participation and 

unemployment rates barely changed in the IUDP zone, the control zone posted a strong 

transition from unemployment to inactivity (see Table A8 in Appendix 5). Many jobseekers, 

who were discouraged in 2010 as they were not actively looking for work, declared 

themselves out of the labour force in 2014. A total 72% of the individuals displaying this 

trend in the control zone were women. The smaller downturn in the labour force in the IUDP 

zone than in the control zone was also due to a transition from a situation of employment to 

inactivity, as shown by the significant, positive treatment coefficient in the model estimating 

the probability of being employed using the Heckman method with fixed effects (Model [3]) 

and the smaller decrease in the proportion of employed workers in the IUDP zone compared 

with the control zone. However, this finding is less robust to the different estimation 

methods and the magnitude of the coefficient is half that of the probability of being 

unemployed. So the reduction in the labour force participation rate was smaller in the IUDP 

zone than in the control zone, mainly because transitions from unemployment to inactivity 

were less frequent in the IUDP zone. 
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This smaller increase in transitions to inactivity was homogeneous within the IUDP zone, as 

shown by the non-significant coefficients of models [4] to [6] in Table 3. It is therefore not 

connectivity itself that was behind less labour market discouragement in the IUDP zone. 

Other project dimensions, such as community development, may well have had an impact. 

However, this hypothesis appears to be ruled out even though there is no way of estimating 

the precise impact of this project component (see section 3). Table A1 in Appendix 2 in effect 

shows that there may possibly have been a positive shock on labour force participation rates 

in the control zone in the period prior to 2010 (the assumption of parallel trends in the 

absence of the IUDP project is therefore rejected precisely on the basis of these labour force 

participation indicators). This could have come from the control zone being closer to the 

Port of Doraleh, which is adjacent to the control zone and started operations in 2007. 

Women may have seen this nascent activity as a new window of opportunity, encouraging 

them to put themselves on the labour market. However, after some years of unemployment 

and very few jobs offered to the control zone’s population,15 these women could have 

become discouraged and given up on the possibility of working should the opportunity arise.  

  

                                                            
 

15 None of the women interviewed in the control zone in 2014 worked there and just 4% of the control zone’s gainfully 
employed men worked there.  
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Table 3. Employment impact indicator estimations 

Employment impact 
indicators 

Difference-in-differences with the 
control zone 

Heterogeneity of treatment 
(“connected” in 2014 versus same 

distance from road as in 2010) 

(1) (2) (3) (4) (5) (6) 

Individual 
fixed 
effects (a) 

Diff-in-diff 
matching 

(b) 

Heckman with 
fixed effects (a) 

Individual 
fixed 
effects(a) 

Diff-in-diff 
matching(b) 

Heckman 
with fixed 
effects (a) 

In the labour force 
(broad definition) 0.125*** 0.096*** 0.144*** -0.029 -0.039 -0.023 

  (0.037) (0.024) (0.030) (0.044) (0.058) (0.037) 
In the labour force 
(narrow definition) 0.040 0.017 0.057** 0.025 0.040 0.034 

  (0.035) (0.024) (0.025) (0.043) (0.046) (0.032) 

Employed 0.007 -0.014 0.043* 0.000 0.024 0.000 

  (0.029) (0.019) (0.025) (0.038) (0.041) (0.028) 
Unemployed (broad 
definition) 0.117*** 0.110*** 0.101*** -0.029 -0.062 -0.023 

  (0.039) (0.021) (0.028) (0.037) (0.061) (0.035) 
Unemployed 
(narrow definition) 0.033 0.031* 0.014 0.025 0.016 0.034 

  (0.025) (0.017) (0.019) (0.027) (0.043) (0.026) 

Underemployed 0.014 -0.010 -0.008 -0.016 -0.006 -0.012 

  (0.024) (0.012) (0.013) (0.017) (0.016) (0.016) 

Wage earners -0.020 -0.028* -0.004 -0.039 -0.034 -0.037 

  (0.023) (0.017) (0.020) (0.033) (0.022) (0.023) 

Self-employed 0.035 0.012 0.046*** 0.037* 0.063* 0.035* 

  (0.023) (0.013) (0.016) (0.020) (0.037) (0.020) 
Formal sector wage 
earners -0.028 -0.036** -0.020 -0.028 -0.020 -0.025 

  (0.024) (0.017) (0.019) (0.033) (0.021) (0.024) 

Earned income (log) 0.375 -0.091 0.579 -0.062 0.184 -0.154 

  (0.396) (0.273) (0.370) (0.569) (0.596) (0.433) 

Observations 4,250 2,100 4,250 2,945 1,435 2,945 
Note: population: individuals aged 15 years and over. Brackets contain the robust standard errors, clustered at 
block level. * p<0.10, ** p<0.05,*** p<0.01. 
(a) The vector of control variables is the same as for Table 2.  
(b) The propensity score is obtained based on the same variables as for Table 2, except that gender and 
education are measured at individual level, rather than at household level, and the following variables are 
added: marital status, status in employment, and speaking French or English.  
Source: 2010 & 2014 IUDP surveys, balanced panel. Authors’ calculations.  

 
The other employment indicator studied is underemployment. The effect of treatment is 

non-significant in all the estimations on this indicator (models [1] to [6]). This is hardly 

surprising given the small proportion of individuals who were underemployed in 2010 (15% 

of employed workers and 4% of individuals aged 15 and over) (see Table A8 in Appendix 5). 

The IUDP project would therefore appear to have had no impact on labour force 

participation rates or employment rates in the zone. Contrary to expectations, the project 
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neither reduced the unemployment and underemployment rates nor raised the proportion 

of employed workers. An analysis of the project’s midpoint outputs provides insight into why 

this should be the case (see Table A9, Appendix 6).  Bear in mind that the main channel via 

which unemployment and underemployment rates are expected to fall is the reduction in 

job-seeking costs and more accessible information on vacancies due to the neighbourhood’s 

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.16 Consequently, the proportion of unemployed travelling to look for work 

fell from 39% in 2010 to just 25% in 2014. The same observation is made when the analysis is 

honed by comparing the individuals connected by the project with those whose distance 

from the road did not change: travel costs rose sharply to similar extents for both groups 

and the unemployed travelled less often in both groups.17 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 neighbourhood 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 it did in the control zone. More generally, individuals did 

not perceive any improvement in access to transport in the neighbourhood (see Table A10, 

Appendix 6). 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 labour force participation and 

employment rates in the zone. In a situation where 76% of the unemployed draw on their 

friends and relations to find work, social distance from employers is probably more likely to 

restrict employability than physical distance. 

The mismatch between the skills of the population in the IUDP zone and job vacancies could 

also explain the IUDP’s lack of impact 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. The 

vocational training component was moreover clearly unable to affect employment and 

unemployment rates in the IUDP zone on its own. In addition to the fact that its recipients 

felt that the quality of training was inadequate, its impact was marginal in that less than 1% 

of the working-age population received vocational training between 2010 and 2014 (see 

Table A9, Appendix 6).  

This finding tallies with other studies on the effect of paving streets and improving housing 

on the labour supply. The study by Gonzalez-Navarro and Quintana-Domeque (2012) in 

                                                            
 

16 It rose 160% in the IUDP zone (compared with 180% in the control zone) from 150 DJF to 246 DJF. These figures take 
account of inflation over the period. 
17 This article does not compare midpoint indicators within the IUDP zone to prevent article overload. This comparison is 
available on request. 
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Acayucan finds no effect of street paving on the labour supply or earnings. The reasons the 

authors raise for this lack of impact are that paving did not significantly reduce the travel-to-

work cost and time and that the labour supply was already high in Acayucan. Galiani et al. 

(2014) find that the TECHO pre-fabricated housing project had no perceptible effect in terms 

of jobs, given that the project was supposed to enable households to free up time for 

productive activities by releasing them from the obligation to stay at home to guard their 

belongings. Only Field (2007) finds that a titling programme in Peru had effects on the labour 

market: workers in untitled households who restricted their labour supply for fear of being 

dispossessed of their home if they left the house significantly raised their labour supply 

when they benefitted from the programme. However, the causal chain is different in this 

case. It does not concern the impact of connection, but the effect of becoming a homeowner 

given that, in Peru, not being a homeowner means having to spend time defending your 

occupancy of the property. It is quite possible that this is not the case in Djibouti. Moreover, 

once again, the effect of property ownership on employment cannot be measured in the 

case of the IUDP with such a short time span. 

Another salient result turned up by Table 3 is the IUDP’s positive effect on the probability of 

working a self-employed job. This effect is significant for all the estimators comparing 

treatment individuals and control individuals within the IUDP zone (heterogeneity of 

treatment method), but only for the Heckman estimator with fixed effects when the control 

zone is considered. Given that this effect is significant in four of the six specifications, and in 

particular in the Heckman specifications treating the particularly high attrition in the panel of 

individuals, we consider the project’s significant, positive effect on the probability of working 

as a self-employed worker to be a robust result. Regardless of how the treatment and 

control groups are defined, we observe a distinct increase in the rate of self-employment in 

the treatment group and a significant downturn in this rate in the control group (see Table 

A8 in Appendix 5). The IUDP therefore generated self-employment for the population 

benefitting from the project. Despite the small size of the samples, we can outline the 

characteristics of the new self-employed workers in the IUDP zone. Two-thirds of them 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 IUDP’s positive impact on the creation of self-employment goes hand in hand with a 

negative effect on the probability of working as a wage earner in the formal sector. 

However, this effect is only significant in the case of one of the six estimators, that of 

matching with the control zone. Whereas the probability of being a wage earner holds in the 

two control groups, it decreases in the two treatment groups (see Table A8 in Appendix 5). 

This downturn in the proportion of wage earners among the 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. This makes it hard to interpret this negative 
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project impact on wage employment, especially since this effect is less robust than the 

others. 

The project clearly had no effect on the last indicator of the IUDP’s impact on employment, 

earned income. Real earned income may well have risen in the IUDP zone from 2010 to 

2014, but the control zone also posted a similar trend. The same holds true when 

considering the treatment group and the control group within the IUDP zone. Consequently, 

the treatment variable is not significant in any of the earned income estimations (see Table 

3). 

To conclude, the IUDP had no effect on the levels of labour force participation or 

employment of the individuals concerned by the project, as measured by the probability of 

being in the labour force, employed or underemployed. Neither did it improve earnings. 

However, it does appear to have stimulated enterprise within the neighbourhood by 

fostering the development of self-employment, in trade in particular. 

 

4.3. Crowding out effect  

Urban upgrading projects can have the adverse effect of ousting the people originally 

targeted by the project. Part of the population may be forced to leave the neighbourhood as 

property prices rise. This phenomenon, hereinafter called a crowding out effect, has often 

been observed albeit rarely quantified. Taking the examples of Phnom Penh in Cambodia 

and Kigali in Rwanda, Durand-Lasserve (2005) reviews the mechanisms at work in crowding 

out scenarios that are not driven by an official procedure such as expropriation, but are 

“voluntary” in that they are the result of free market forces (“market-driven eviction”). 

Although the households move “voluntarily”, they do so because they are unable to resist 

the market pressures following an increase in rents or the cost of living in the 

neighbourhood. This process moreover often concerns the poorest and least educated 

households. They consequently have little bargaining power when it comes to negotiating 

their departure. Note that the IUDP project evaluation analyses the crowding out effect by 

comparing households no longer in the ex-post survey with newly settled households in the 

IUDP neighbourhood, as advocated by Field & Kremer (2008) and Marx et al. (2013).18  

To assess the crowding out effect itself, we compare the characteristics of the households 

that left the IUDP zone with the new arrivals in the neighbourhood. However, the population 

change observed in this analysis may be due to a broad-based population change in Balbala 

rather than an IUDP effect. We therefore also examine this crowding out effect in terms of 

                                                            
 

18 McIntosh et al. (2014) measure the impact of a project at housing level rather than household level. This minimises the 

attrition problems, but limits the potential of the findings to come to conclusions about the programme’s crowding out 

effect as impact is only partially evaluated for the population initially targeted by the project. However, as in this paper, the 

crowding out effect is assessed by studying the characteristics of the new arrivals in the surveyed housing, generally better 

off and attracted by the improvements to the neighbourhood. 
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difference-in-differences: we study the population change in the project zone compared 

with the population change in the control zone. 

The comparison of households that left the zone during the project with those that arrived 

during the project shows that the new households are better off than the old households 

that have left (see Table 4, columns [1] to [3]). They are better educated with a higher 

standard of living and better housing conditions: they more frequently own their housing, 

which is more often a permanent structure with electricity. Their property is consequently 

worth more. In addition, the rents paid by the new tenants are higher than those paid by the 

tenants that moved out from 2010 to 2014. When they work, these new households are 

better paid than the households that have left the zone. However, no differences are found 

in terms of labour force status, access to employment or status in employment. These 

differences in socioeconomic profile between the households that have moved out and the 

new arrivals suggest that a crowding out process is at work. Note, however, that this process 

appears to be at work essentially from within Balbala district. The new arrivals may well be 

better off, but 63% of them come from the same district as opposed to just one-third from 

another district of Djibouti City, 6% from another part of the country and less than 2% from 

another country. 

Nevertheless, a difference-in-differences analysis is needed to check whether this crowding 

out process is due to the IUDP rather than a broad-based process that may be at work 

throughout the district of Balbala. This analysis compares the differences in characteristics 

between the new arrivals and those that have left the IUDP zone with the differences 

between the new and old households in the control zone (see Column [4] of Table 4). The 

higher economic status of the new arrivals compared with those that have moved out does 

not really appear to be specific to the IUDP zone as a whole. Between the control zone and 

the IUDP zone, virtually none of the differences in characteristics between the households 

that have left the neighbourhood and the new arrivals is significant. For example, more 

home ownership among the new arrivals compared with the old is found as much in the 

control zone as in the IUDP zone. The same holds true for permanent housing and the rise in 

property prices. The rent increase, triggered by the new arrivals, even appears to have been 

higher in the control zone than in the IUDP zone, as shown by the negative coefficient 

associated with this variable. Likewise, the deviations in status in employment are no 

different to those in the control zone. None of the coefficients in Column [3] of Table 4 is 

significantly different to zero, with the exception of the standard-of-living score coefficient. 

This shows that the differences in standards of living with the new arrivals in the IUDP zone 

are relatively narrower than the differences with the new arrivals in the control 

neighbourhood (again compared with the households that have left). It would therefore 

seem that poor households have indeed been crowded out by better-off households, but 

that this process is at work as much (if not more) in the control zone as in the IUDP zone. 

Taking this diagnostic further to see whether the crowding out process occurs more 

specifically near new roads, Column [5] of Table 4 shows the differences in deviations 

between the new and old households living near the new roads compared with those living 

in the IUDP neighbourhood, but on blocks whose distance from the roads has not been 
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affected by the project. Looking at these results, the crowding out of poor households by 

better-off households is observed near the new roads. The new households that have settled 

near the new roads tend more to live in permanent housing with electricity (compared with 

those that have moved out) than the new households that have settled on other blocks in 

the neighbourhood. Likewise and clearly as a consequence, perceived property prices are 

higher in these areas and rents are much higher compared with the rents paid by households 

that have moved out of the neighbourhood. The diagnostic is less clear-cut when it comes to 

employment and standards of living. Nevertheless, the new households living on blocks near 

the new roads are found to have a higher standard of living than the households that have 

moved out, but are also less frequently wage earners and more often self-employed (even 

though this deviation is not statistically different). To conclude, it can safely be said that a 

crowding out phenomenon occurred throughout the district of Balbala, but that this process 

was more pronounced near the new roads built by the IUDP.   
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Table 4. Comparison of the characteristics of households that have left the zone with new 
arrivals  

  (1) (2) (3) (4) (5) 

  

2010 
households 
not found in 

2014 

New 
households 

Signifi-
cance of 
(2)-(1) 

Diff-in-diff 
with control 

zone 

Within-zone 
diff-in-diff 

Highest level of education in the household 
  No education 0.420 0.337 * -0.096 -0.208 

   
 

(0.099) (0.134) 

Primary incomplete 0.050 0.042 ns 0.066 -0.033 

   
 

(0.047) (0.037) 

Primary complete 0.085 0.105 ns -0.044 -0.104 

   
 

(0.066) (0.086) 

Lower secondary 0.219 0.203 ns 0.029 0.053 

   
 

(0.073) (0.106) 

Upper secondary  0.119 0.200 ** 0.158** 0.197* 

   
 

(0.07) (0.117) 

Higher 0.107 0.113 ns -0.114* 0.095 

   
 

(0.063) (0.106) 

Housing   
  

 
  Owner with title 0.054 0.122 ** 0.052 -0.036 

   
 

(0.059) (0.074) 

Permanent structure 0.344 0.500 *** -0.098 0.247* 

   
 

(0.091) (0.14) 

Actual price per m² (log) 7.882 8.144 ** -0.246 0.645* 

   
 

(0.252) (0.346) 

Rent (log) 8.918 9.390 *** -0.410** 0.645* 

   
 

(0.206) (0.346) 

Electric lighting 0.392 0.628 *** -0.232*** 0.236* 

   
 

(0.086) (0.128) 

Employment 
   

  In labour force (broad def) 0.802 0.794 ns 0.102 -0.200* 

   
 

(0.079) (0.116) 

Employed 0.561 0.543 ns 0.038 -0.105 

   
 

(0.1) (0.142) 

Unemployed (broad def) 0.241 0.251 ns 0.064 -0.095 

   
 

(0.084) (0.122) 

Wage earner  0.464 0.426 ns -0.047 -0.250* 

   
 

(0.101) (0.139) 

Self-employed 0.077 0.105 ns 0.063 0.142 

   
 

(0.062) (0.089) 

Formal sector wage earner 0.386 0.381 ns -0.123 -0.189 

   
 

(0.097) (0.137) 

Total earned income 38783 231090 *** -2989 27511 

   
 

(46988) (59864) 

Standard of living (score) -1.686 -1.154 *** -0.508* 0.932** 

   
 

(0.262) (0.414) 

Observations 137 204   553 341 
Note: *** p<0.01, ** p<0.05, * p<0.1. Brackets contain the robust standard errors, clustered at block level. 

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

 

The purpose of this study was to evaluate the impact of an urban development project 

conducted in a slum in Djibouti City from 2010 to 2014. The project’s originality is found in 

its blend of infrastructure construction and improvements combined with social 

development programmes. 

The range of project components and the project’s concentration in a relatively small zone 

make the evaluation of such a project both original and complicated. Two methods were 

adopted to meet the methodological challenges raised by the IUDP’s particularities. The first 

consisted of a difference-in-differences comparison of the IUDP zone with a control zone. 

The second looked at the differences in project intensity by household distance from the 

roads. It again used the difference-in-differences technique within the IUDP zone to 

compare the households connected by the project with those whose distance from a road 

had not changed. Three estimators were used for each of the two methods: an estimator 

with fixed effects, a matching estimator and a Heckman estimator with fixed effects. 

Less than a year after its completion, the IUDP had a notable effect on the property status of 

the zone’s inhabitants. It formed a pathway for 11% to 12.2%% of the households to make 

the transition from the insecure status of temporary occupant to acquiring full title. The 

project had an impact of this magnitude as it stabilised the line of housing not just along the 

roads built or improved by the project, but right through to the neighbourhood’s secondary 

grid since the roads built or improved pass through the entire neighbourhood. The stability 

of the streetline reassured the households that they would not be displaced in the future 

and encouraged them to regularise their tenure, especially with national tenure 

regularisation procedures streamlined and less expensive. Yet unlike the observations made 

in other settings, the IUDP had no significant impact on either housing conditions or the 

inhabitants’ perception of property values. However, the observations were probably made 

too soon after the end of the project to be able to detect such an impact. Investment in 

housing building materials is supposed to occur following the acquisition of title and 

therefore calls for a longer time span. Likewise, an increase in property prices implies an 

increase in property transactions if it is to be perceived by the inhabitants. 

The project’s impact on access to employment, however, is disappointing. The IUDP had no 

effect on the individuals’ labour force participation or employment levels, as measured by 

the probability of being in the labour force, employed or underemployed. Neither did it 

improve earnings. Nevertheless, it does appear to have stimulated enterprise within the 

neighbourhood 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. The 

creation of self-employed activities may grow in the zone with time and reduce the 

unemployment and inactivity rates in the medium run.  Yet the project is unlikely to improve 

access to formal wage employment, as expected at the project start. Connectivity did not 
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significantly reduce travel-to-work times. In addition, the programme only made a very 

marginal contribution to improving the employability of young people in the neighbourhood 

due to a low number of individuals receiving vocational training. 

Lastly, the IUDP appears to have triggered a crowding out effect whereby poorer households 

are ousted by much better-off households. However, this process occurred mainly near new 

roads and against a general backdrop of better-off households arriving in Balbala district as a 

whole. 

Looking back, it is worth drawing some lessons from this study in terms of impact analysis 

methodology. First of all, it is important to conduct the ex-post survey a relatively long time 

after the end of the project wherever possible. The literature would seem to suggest a two-

year interval at least. It is hard for housing conditions to improve or for there to be any real 

economic development in the upgraded neighbourhood in a short space of time given the 

economic constraints on these neighbourhoods’ inhabitants. In the case in point, late project 

delivery and ex-post survey funding constraints reduced this interval to ten months. This is 

no doubt a factor behind the low level, if not non-existence of certain project impacts. 

Another potential source of project impact underestimation is the fact that the project’s 

externalities are not taken into account. Measuring these externalities is always hard and it 

has rarely been done. Measurement implies adding an investigation zone next to the project 

zone. This was not possible in the case of this study since the adjacent neighbourhoods were 

likely to benefit from other urban development projects during the project’s timeframe. 

Even though the literature review and a comparison of the results of the other impact 

evaluation studies with the study conducted show that the effects of slum upgrading 

projects are sometimes conditioned by the targeted neighbourhoods’ economic and social 

environments, some conclusions can be drawn regarding the way in which the project was 

defined and, more generally, policies designed to improve living conditions for slum 

settlement inhabitants. First of all, the participatory project design and component 

definition process needs to be as inclusive and informed as possible. It is not sure that the 

project would have been defined in the same way had a large proportion of the population 

been interviewed regarding their development priorities. There would have been more 

demand to improve individual employability. Secondly, it is important for the infrastructure 

and road building to be flanked by social interventions. In the case of the IUDP, the 

vocational training and livelihood support components did not do enough to help the 

poorest people in the neighbourhood improve their labour market integration. Lastly, 

building infrastructures and roads in a neighbourhood improves the inhabitants’ quality of 

life and their desire to stay there. Nevertheless, actions need to be taken to foster the 

emergence of economic activities in the neighbourhood. These economic and social actions 

are clearly longer-term processes managed differently to urban upgrading projects.  
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Appendices 

Appendix 1. Presentation of the three estimators used 

The estimator used is a difference-in-differences estimator. The equation estimated is 

therefore takes the following form for the impact indicators measured at household level 

(housing and health): 

  𝑦𝑗,𝑔,𝑡 = 𝛼 + 𝛽𝑇 ∗ 𝐷2014 + 𝜂𝑇 + 𝜗𝐷2014 + 𝛾𝑋1
𝑗,𝑡 + 𝜖𝑗,𝑔,𝑡    (1) 

where   𝑦𝑗,𝑔,𝑡 is an indicator of the given impact for household j living on block g in t 

(𝑡 = 2010, 2014). T is a dummy variable that takes the value 1 when the household lives in 

the IUDP zone and 0 otherwise. 𝐷2014 is a dummy variable that takes value 1 for 2014 and 0 

in 2010. Project impact is captured by the interaction between variable T and time dummy 

variable 𝐷2014. The coefficient of interest is therefore 𝛽 and represents the average impact 

of the IUDP. Vector 𝑋1
𝑗,𝑡 comprises variables that can vary over time. It includes the gender 

of the household head, three variables capturing the household’s demographic composition 

(number of 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. Term 𝜖𝑗,𝑔,𝑡 is an error term.  

For the indicators used at individual level, i.e. the employment and earned income impact 

indicators, the estimated equation takes the following form: 

  𝑦𝑖,𝑗,𝑔,𝑡 = 𝛼 + 𝛽𝑇 ∗ 𝐷2014 + 𝜂𝑇 + 𝜗𝐷2014 + 𝛾𝑋1
𝑗,𝑡 + 𝜖𝑖,𝑗,𝑔,𝑡   (2) 

where   𝑦𝑖,𝑗,𝑔,𝑡 is an impact variable for individual i in household j living on block g in t 

(𝑡 = 2010, 2014) and 𝜖𝑖,𝑗,𝑔,𝑡 is an idiosyncratic error term at individual level. The coefficient 

of interest is therefore coefficient 𝛽 again. Vector 𝑋1
𝑗,𝑡 includes the same variables as in the 

specification used for the housing indicators. 

As explained in the main body of this paper, three estimators were calculated. The first 

estimator is with fixed effects at household level (housing) and at individual level 

(employment). Equations (1) and (2) are then written: 

  𝑦𝑗,𝑔,𝑡 = 𝛼 + 𝛽𝑇 ∗ 𝐷2014 + 𝜇 
𝑗

+ 𝜗𝐷2014 + 𝛾𝑋1
𝑗,𝑡 + 𝜖𝑗,𝑔,𝑡   (3) 

  𝑦𝑖,𝑗,𝑔,𝑡 = 𝛼 + 𝛽𝑇 ∗ 𝐷2014 + 𝜇 
𝑖

+ 𝜗𝐷2014 + 𝛾𝑋1
𝑗,𝑡 + 𝜖𝑖,𝑗,𝑔,𝑡   (4) 

where  𝜇 
𝑗
 and 𝜇 

𝑖
 are respectively dummy variables at household and individual level. 

Collinearity with treatment variable T means that this variable no longer appears in the 

equations.  

The second estimator is the Diff-in-Diff Matching estimator (Abadie, 2005). As explained in 

Section 3, this estimator matches the IUDP zone households with the control zone 

households on the probability of being in the IUDP zone, 𝜋(𝑋2) ≡ ℙ(𝑑𝑡 = 1 |𝑋2), where 𝑋2 

is a vector of observable characteristics at household level in 2010. In the case where 
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𝜋(𝑋2) < 1 and where ℙ(𝑑𝑡 > 0), the following sample 𝔼 (
∆𝑦𝑡

ℙ(𝑑𝑡=1)
𝑥

𝑑𝑡−𝜋(𝑋2)

1−𝜋(𝑋2)
) gives an 

unbiased estimator of the project’s average impact. The estimator is a weighted average of 

the variation between 2010 and 2014, ∆𝑦𝑡 of variable 𝑦, with the households in the control 

group weighted by their probability of being in the IUDP zone. 

Vector 𝑋2 comprises the following variables measured in 2010 when the impact indicators 

concern housing: household head gender, household size, highest level of education of the 

individuals aged 15 and over in the household, number of years lived in the neighbourhood, 

extent of disconnection measured by a dummy variable taking three values depending on 

the distance from the nearest road, and a standard-of-living score. This standard-of-living 

score is calculated by a multiple components 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 private toilet), and 

number of rooms in the occupied dwelling. For the estimations of impact on the different 

employment variables, the variables used to identify the probability of being in the IUDP 

zone are: gender, marital status, status in employment in 2010, 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 the same standard-of-living score as for the housing indicators.  

Lastly, the third estimator is an estimator that controls for selection bias due to attrition. The 

Heckman correction method is used. In a first stage, the probability of a household 

(individual)19 interviewed in 2010 being interviewed in 2014 is estimated using the following 

probit specification: 

Si
* = αs + τsXi

1 + ωZi + μi      (5) 

where: 

𝑆𝑖 = {
1 𝑖𝑓 𝑆𝑖

∗ > 0

0 𝑖𝑓 𝑆𝑖
∗ ≤ 0

 

S takes the value 1 if the household or individual 𝑖 is observed in both 2010 and 2014 and 

the value 0 if the household or individual is only observed in 2010. Given that the selection 

process may be endogenous, there is the concern that the values of the results indicators 

may be different depending on whether S takes the value 1 or 0. This is written formally as 

follows:  

𝑦𝑖 = {
𝑦0𝑖 𝑖𝑓 𝑆𝑖

∗ > 0

𝑦1𝑖  𝑖𝑓 𝑆𝑖
∗ ≤ 0

 

This specification takes into account selection on observable characteristics 𝑋𝑖
1 and 𝑍𝑖. 

Vector 𝑋𝑖
1 comprises the same variables as the vector of control variables introduced into 

equations (1), (2), (3) and (4) measured in 2010. 𝑍𝑖 is a variable that explains the probability 

                                                            
 

19 For simplicity of presentation of this first stage, index i designates indifferently either a household or an individual.  
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of being in the panel, but which is, in principle, orthogonal to the error terms in equations 

(1) and (2).  The exclusion variable 𝑍𝑖 that we have chosen is the desire expressed in 2010 to 

move out of the neighbourhood if possible. This first stage estimates the probability that 

household or individual 𝑖 will be contained in the 2010-2014 panel, i.e. Prob[Si
* > 0] =

Φ(αs + τsXi
1 + ωZi), from which we construct the inverse Mills ratio to correct the biases 

due to the endogenous selection of the households in the panel.   

𝜆0𝑖 =
𝜙(𝛼𝑠 + 𝜏𝑠𝑋𝑖

1 + 𝜔𝑍𝑖)

Φ(𝛼𝑠 + 𝜏𝑠𝑋𝑖
1 + 𝜔𝑍𝑖)

 

 
This term is introduced into the impact equations with fixed effects at household level: 
 

  𝑦𝑗,𝑔,𝑡 = 𝛼 + 𝛽𝑇 ∗ 𝐷2014 + 𝜇 
𝑗

+ 𝜗𝐷2014 + 𝛾𝑋1
𝑗,𝑡 + θ0λ0j + 𝜖𝑗,𝑔,𝑡                         (6) 

and at individual level: 

  𝑦𝑖,𝑗,𝑔,𝑡 = 𝛼 + 𝛽𝑇 ∗ 𝐷2014 + 𝜇 
𝑖

+ 𝜗𝐷2014 + 𝛾𝑋1
𝑗,𝑡 + θ0λ0i + 𝜖𝑖,𝑗,𝑔,𝑡 (7) 

 
 

Using the Heckman method, we estimate a parametric model assuming that the error terms 

follow a normal multivariate distribution. The inclusion of λi enables residuals ϵj,g,t and 

ϵi,j,g,t to have the usual i.i.d. properties. The (unbiased) OLS coefficient β̂0
OLS

 is the estimator 

of the IUDP project’s impact.  
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Appendix 2. Test of the parallel trends assumption 

The survey protocol was designed to be able to, as far as possible, test the parallel trends 

assumption. This was done by putting retrospective questions to the individuals interviewed 

in 2010 about their situation three years previously in 2007. This was a placebo test to check 

whether the fact of living in the IUDP zone in 2010 made the indicators evolve differently 

between 2007 and 2010 to those for the inhabitants of the control zone. The tested 

assumption holds if this difference is not significant. These retrospective questions were only 

put regarding the status in employment of the individuals aged 15 and over for reasons of 

questionnaire length constraints and problems with memory effects due, for example, to a 

change of household head between 2007 and 2010, which would have raised too many 

problems with measurement errors on the housing variables (occupancy status, 

characteristics of the housing building materials and property price). Column (1) of Table A1 

presents the results for the 2010-2014 panel of individuals. It shows that the test is satisfied 

for three of the five employment indicators, i.e. the probability of being employed, the 

probability of being a wage earner and the probability of being self-employed. However, the 

percentages of individuals in the labour force and unemployed individuals in the population 

of individuals aged 15 and over fell more in the IUDP zone than in the control zone, meaning 

that the share of those outside the labour force rose more. It is hard to interpret these 

differences in past trends, but a possible explanation may be that there was a negative shock 

on employment in the IUDP zone or, conversely, a positive shock in the control zone. We 

believe this second hypothesis to be more plausible. This positive shock could come from the 

construction of the Port of Doraleh nearer the control zone than the IUDP zone, which could 

have encouraged the “control” inhabitants to want to cease being outside the labour force 

and look for work (without, however, finding work as there are no differences in the 

employed worker trends). 

Table A1 also presents the results of the test of this assumption on the sample of individuals 

living in the IUDP zone. Column (2) shows the employment trend differences between the 

individuals brought closer to a road and all the other individuals for whom this parameter 

remained unchanged by the project. The parallel trends assumption holds for practically all 

the employment indicators, aside from the proportion of individuals in the labour force and 

unemployed individuals. There is a sharper increase in the number of individuals in the 

labour force and unemployed in the treatment zone compared with the households whose 

distance from a road remained unchanged.  
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Table A1. Parallel trends test between the IUDP zone and the control zone and within the 
IUDP zone 

Variables 
(1) 

IUDP/Control zone 

(2) 
Intra-IUDP  

IUDP treatment 
(connected)/IUDP control 

In the labour force  -0.158*** 0.069** 

 
(0.035) (0.034) 

Unemployed (broad definition) -0.151*** 0.058* 

 
(0.029) (0.032) 

Employed -0.007 0.011 

 
(0.032) (0.028) 

Observations 4,514 4,136 

Wage earner 0.004 0.027 

 
(0.062) (0.067) 

Self-employed  0.007 -0.004 

 
(0.046) (0.054) 

Observations 1,092 826 

Brackets contain the robust standard errors; *** p<0.01, ** p<0.05, * p<0.1.  
Source: IUDP survey, 2010. 
 

Appendix 3. Matching common support 

Chart A1. IUDP/control common support 

Household panel Individual panel 

IUDP/control IUDP/control 

  
Source:  2010 & 2014 IUDP surveys, balanced household panel. Authors’ calculations. 
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Chart A2. Intra-IUDP common support 

Household panel 

IUDP treatment (connected)/IUDP control 

Individual panel  

IUDP treatment (connected)/IUDP control 

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

 

Appendix 4. Attrition 

Between the IUDP zone and the control zone 

The question of attrition in the household and individual panels from 2010 to 2014 is 

addressed here. Bear in mind that attrition at household level is 21% in the IUDP zone and 

27% in the control zone, while attrition at individual level is 41% in the IUDP zone and 46% in 

the control zone. Table A2 presents the econometric analysis of the determinants of attrition 

at household level while  

Table A3 features the results of the attrition equation at individual level. 

Column (1) in these three tables presents the first stage of the Heckman estimator, i.e. the 

selection equation for the entire sample (irrespective of zone of residence). Columns (2) and 

(3) reproduce this same equation for the IUDP zone and control zone sub-samples 

respectively. Column (4) presents the estimates for the same equation as in Column (1) to 

which is added the “living in the IUDP zone” dummy variable. 

Instrumental variable 𝑍𝑖, i.e. the desire to move, appears to be a good predictor of attrition. 

This coefficient is significant for all the specifications from Table A2 to Table A3 and shows 

that the households and individuals’ probability of being in the panel rises when they do not 

want to move. The household’s level of education, standard of living and length of residence 

in the neighbourhood also have significant effects on the probability of being interviewed in 

both 2010 and 2014, with all three factors raising the probability of being in the panel. 

Attrition does not appear to be any higher in the IUDP zone than in the control zone (Column 

(4) of Table A2), which means that our estimator is not biased, other things being equal, by 

different mobility among the IUDP zone inhabitants. However, attrition among uneducated 

households appears to be higher in the IUDP zone than in the control zone (comparison of 

the education coefficients in columns (2) and (3) shows that only the coefficients for the 

IUDP zone are significantly different to zero). The factors explaining attrition at individual 
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level (Table A3) tie in with those observed at household level. Uneducated individuals have a 

greater probability of dropping out of the panel. These individuals are also young, single, in 

the labour force and of foreign origin. These factors appear to apply without distinction 

between IUDP zone individuals and control zone individuals, since the levels and significance 

of the coefficients in columns (2) and (3) are more or less identical. However, individual 

attrition is higher in the IUDP zone than in the control zone when it comes to the coefficient 

associated with the dummy variable “living in the IUDP zone in 2010” in Column (4). If this 

higher mobility among IUDP zone residents is the result of upward professional mobility due 

to the neighbourhood’s connectivity, then the project’s impact risks being underestimated.  

Within the IUDP zone, between the blocks now closer to a road and the others 

Attrition is also observed when project impact is estimated by the heterogeneity of exposure 

to treatment: 23% of the treatment households (households connected by the new roads) 

and 18% of the control households (households remaining disconnected or already near 

through roads before the project) were unable to be interviewed in 2014. This attrition is 

38% and 46% respectively for the individuals. The results of the first stage of the Heckman 

estimation model are presented in Table A4 and Table A5. They come to the same 

conclusions regarding the determinants of attrition as when the control group is made up of 

individuals not living in the IUDP zone. 
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Table A2. Selection equation, first-stage Heckman model, 2010-2014 household panel 

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

Variables Total IUDP Control 
Total with 
treatment 

Would like to move (1 = yes) 0.558*** 0.479*** 0.643*** 0.547*** 

 
(0.103) (0.133) (0.169) (0.103) 

Male head of household -0.0733 -0.196 0.0124 -0.0761 

 
(0.150) (0.202) (0.243) (0.151) 

Number of adult men 0.00916 -0.0546 0.160 0.00568 

 
(0.0699) (0.0846) (0.130) (0.0702) 

Number of adult women 0.213*** 0.300*** 0.135 0.223*** 

 
(0.0709) (0.0937) (0.117) (0.0717) 

Number of young people 0.0718** 0.0827* 0.0414 0.0725** 

 
(0.0353) (0.0443) (0.0595) (0.0353) 

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

  
  

  Primary incomplete 0.456** 0.611** 0.288 0.465** 

 
(0.214) (0.294) (0.323) (0.214) 

  Primary complete 0.395** 0.744*** -0.286 0.384** 

 
(0.170) (0.221) (0.293) (0.170) 

   Lower secondary 0.376*** 0.399** 0.345 0.360*** 

 
(0.133) (0.165) (0.233) (0.134) 

   Upper secondary 0.484*** 0.659*** 0.245 0.480*** 

 
(0.151) (0.200) (0.236) (0.151) 

   Higher 0.436** 0.382* 0.637* 0.406** 

 
(0.183) (0.217) (0.381) (0.184) 

Treatment 
   

0.160 

    
(0.0980) 

Constant -0.258 -0.140 -0.407 -0.353* 

 
(0.176) (0.237) (0.280) (0.186) 

Observations 984 659 325 984 

Brackets contain the robust standard errors. *** p<0.01, ** p<0.05, * p<0.1.  
Source: IUDP survey, 2010 and 2014. 
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Table A3. Selection equation, first-stage Heckman model, 2010-2014 individual panel 

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

Variables Total IUDP Control 
Total with 
treatment 

Would like to move (1 = yes) 0.608*** 0.469*** 0.857*** 0.601*** 

 
(0.0583) (0.0739) (0.0990) (0.0585) 

Male head of household 1.22e-05 0.00640 -0.00962 0.00145 

 
(0.0619) (0.0744) (0.116) (0.0619) 

Number of adult men -0.0749*** -0.105*** -0.0157 -0.0775*** 

 
(0.0221) (0.0254) (0.0471) (0.0221) 

Number of adult women -0.107*** -0.0586** -0.185*** -0.105*** 

 
(0.0211) (0.0255) (0.0395) (0.0211) 

Number of young people -0.0175 0.0222 -0.0966*** -0.0158 

 
(0.0117) (0.0145) (0.0210) (0.0117) 

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

  Primary incomplete 0.292** 0.310* 0.314* 0.298** 

 
(0.120) (0.164) (0.179) (0.120) 

  Primary complete 0.240*** 0.355*** -0.00831 0.231*** 

 
(0.0878) (0.109) (0.155) (0.0880) 

   Lower secondary 0.297*** 0.322*** 0.239** 0.282*** 

 
(0.0700) (0.0886) (0.119) (0.0702) 

   Upper secondary 0.505*** 0.489*** 0.570*** 0.492*** 

 
(0.0718) (0.0914) (0.120) (0.0720) 

   Higher 0.299*** 0.234** 0.511*** 0.273*** 

 
(0.0799) (0.0979) (0.156) (0.0807) 

Treatment 
   

0.105** 

  
   

(0.0448) 

Constant -0.296*** -0.270** -0.351** -0.354*** 

 
(0.0904) (0.116) (0.151) (0.0938) 

Observations 3,913 2,680 1,233 3,913 

Brackets contain the robust standard errors. *** p<0.01, ** p<0.05, * p<0.1.  
Source: IUDP survey, 2010 and 2014. 
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Table A4. Selection equation, first-stage Heckman model, household panel 2010-2014, 
intra-IUDP zone 

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

Variables Total IUDP Control 
Total with 
treatment 

Would like to move (1 = yes) 0.479*** 0.282* 1.237*** 0.479*** 

 
(0.133) (0.152) (0.315) (0.133) 

Male head of household -0.196 -0.0493 
 -0.195 

 
(0.202) (0.225) 

 
(0.202) 

Number of adult men -0.0546 -0.0283 -0.123 -0.0545 

 
(0.0846) (0.102) (0.182) (0.0846) 

Number of adult women 0.300*** 0.402*** 0.204 0.301*** 

 
(0.0937) (0.118) (0.182) (0.0939) 

Number of young women 0.0827* 0.0667 0.128 0.0828* 

 
(0.0443) (0.0548) (0.0871) (0.0444) 

 
    

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

   

  Primary incomplete 0.611** 0.529*  0.611** 

 
(0.294) (0.310)  (0.294) 

  Primary complete 0.744*** 0.684*** 0.787 0.745*** 

 
(0.221) (0.243) (0.675) (0.221) 

   Lower secondary 0.399** 0.423** 0.143 0.399** 

 
(0.165) (0.184) (0.428) (0.165) 

   Upper secondary 0.659*** 0.958*** -0.285 0.660*** 

 
(0.200) (0.252) (0.431) (0.201) 

   Higher 0.382* 0.640** -0.469 0.383* 

 
(0.217) (0.261) (0.497) (0.217) 

Treatment    0.00967 

     (0.143) 

Constant -0.140 -0.310 -0.367 -0.150 

 
(0.237) (0.268) (0.433) (0.276) 

Observations 659 501 133 659 

Brackets contain the robust standard errors. *** p<0.01, ** p<0.05, * p<0.1 
Source: IUDP surveys, 2010 and 2014. 
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Table A5. Selection equation, first-stage Heckman model, 2010-2014 individual panel, 
intra-IUDP zone 

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

Variables Total IUDP Control 
Total with 
treatment 

Would like to move (1 = 
yes) 0.469*** 0.372*** 0.692*** 0.472*** 

 
(0.0739) (0.0864) (0.152) (0.0741) 

Male head of household 0.00640 0.0174 0.121 0.0201 

 
(0.0744) (0.0870) (0.157) (0.0746) 

Number of adult men -0.105*** -0.0958*** -0.183*** -0.106*** 

 
(0.0254) (0.0293) (0.0535) (0.0254) 

Number of adult women -0.0586** -0.0203 -0.0518 -0.0517** 

 
(0.0255) (0.0324) (0.0450) (0.0256) 

Number of young people 0.0222 0.0178 0.0239 0.0246* 

 
(0.0145) (0.0174) (0.0283) (0.0146) 

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

     Primary incomplete 0.310* 0.420** -0.0524 0.337** 

 
(0.164) (0.192) (0.326) (0.164) 

  Primary complete 0.355*** 0.297** 0.480* 0.366*** 

 
(0.109) (0.122) (0.256) (0.109) 

   Lower secondary 0.322*** 0.407*** 0.0190 0.342*** 

 
(0.0886) (0.0995) (0.203) (0.0888) 

   Upper secondary 0.489*** 0.656*** 0.00112 0.509*** 

 
(0.0914) (0.106) (0.197) (0.0916) 

   Higher 0.234** 0.366*** -0.122 0.262*** 

 
(0.0979) (0.113) (0.211) (0.0983) 

Treatment 
   

0.224*** 

    
(0.0560) 

Constant -0.270** -0.289** -0.290 -0.479*** 

 
(0.116) (0.130) (0.273) (0.127) 

Observations 2,680 1,951 729 2,680 

Brackets contain the robust standard errors    
*** p<0.01, ** p<0.05, * p<0.1 
 
Source: 2010 & 2014 IUDP surveys. 
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Table A6. Lambda coefficients (Mills ratio) 

Variables 
IUDP/Control 

Intra-IUDP 
treatment/control 

Title deed -0.252**  -0.3426** 

Permanent structure -0.1092 -.06724 

Actual price per m² (log) 0.2689 -.1239 

In labour force (broad def.) -0.082 -0.212 

In labour force (narrow def.) -0.135* -0.252** 

Employed -0.089 -0.186* 

Unemployed (broad def.) 0.006 -0.026 

Unemployed (narrow def.) -0.046 -0.066 

Underemployed -0.027 -0.010 

Wage earner -0.052 -0.168* 

Self-employed -0.044 -0.051 

Formal employment -0.030 -0.111 

Earned income (log) -1.106 -2.671* 

*** p<0.01, ** p<0.05, * p<0.1. 
Source: 2010 & 2014 IUDP surveys. 
 



 

 

Appendix 5. Impact indicator levels in the treatment and control groups 

Table A7. Comparison of housing impact indicators between control zone and IUDP zone and intra-
IUDP from 2010 to 2014 

 
IUDP zone/control zone comparison 

Intra-IUDP comparison 

  2010 2014 2010 2014 

 Variables IUDP Control Sig.  IUDP Control Sig.  
Treatmen

t  
Control Sig.   Treatment  Control  Sig.   

Owner with 
title deed 

12.41 26.38 *** 42.27 41.87 ns 10.29 19.57 ** 36.41 57.51 *** 

(1.734) (4.566)  (2.543) (6.090)   
(1.766) (3.834) 

  
(2.526) (3.745) 

  

Permanent 
structure 

47.05 28.20 *** 55.97 47.71 ** 45.33 47.95 ns 52.72 60.19 ns 

(3.044) (4.125)  (2.533) (3.026)   (2.896) (6.434)   (3.533) (3.689)  

Price per m² 
(log) 

7.78 7.49 ** 8.23 7.79 *** 7.87 7.51 *** 8.27 8.02 * 

1.07 1.004  1.262 1.385   1.123 0.881   1.315 1.178 
 

Formalities 
to become 
an owner 

13.97 1.984 *** 7.576 4.973 ns 16.36 6.85 ** 6.33 8.56 ns 

(2.482) (1.132)  (2.049) (2.068)   
(3.179) (2.636) 

  
(0.000) (0.000) 

 

Tenant 
21.17 11.23 *** 21.55 10.48 *** 24.95 10.87 *** 24.78 7.65 ns 

(2.616) (2.544)  (3.043) (2.275)   (3.170) (1.147)   (3.558) (1.206)  

Housing with 
electricity 

47.77 35.25 ** 62.92 63.34 ns 45.95 49.93 ns 60.78 67.72 *** 

(3.013) (3.887)  (2.793) (3.655)   
(2.949) (5.125) 

  
(3.260) (4.287) 

  

Housing with 
water supply 

16.27 6.12 *** 33.61 16.72 *** 15.01 17.50 ns 32.87 30.10 ns 

(2.057) (2.217)  (2.428) (3.039)   
(2.284) (3.252) 

  
(2.515) (3.753) 

 

Observation
s 

522 237 759 521 237 758 392 367 759 373 355 728 

Note: The figures in brackets are standard deviations. *** 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 household panel. Authors’ calculations.  
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Table A8. Comparison of employment impact indicators between control zone and IUDP zone and 
intra-IUDP from 2010 to 2014 

 
IUDP zone/control zone comparison Intra-IUDP comparison 

  2010 2014 2010 2014 

 Variables IUDP  Control  Sig.   IUDP  Control  Sig.   Treatment  Control Sig.   Treatment  Control  Sig.   

In labour force 
(broad) 

52.56 55.55 ns 49.25 37.07 *** 54.60 47.16 ** 50.78 45.01 ns 

  (1.812) (3.922)   (2.587) (1.84)   (2.18) (2.578)   (2.672) (6.306)   

Obs.  1,592 666   1,498 629   1,201 391   1,088 361   

In labour force 
(narrow) 

38.06 40.11 ns 32.72 30.45 ns 38.06 38.06 ns 33.01 31.04 ns 

  (1.644) (2.591)   (1.695) (1.911)   (1.95) (2.875)   (2.157) (2.519)   

Obs.  1,592 666   1,498 629   1,201 391   1,088 361   

Employed 25.63 31.48 ** 23.58 26.25 ns 26.28 23.89 ns 23.26 22.64 ns 

  (1.651) (1.619)   (1.461) (1.926)   (2.133) (2.262)   (1.95) (1.842)   

Obs.  1,592 666   1,498 629   1,201 391   1,088 361   

Prob. of being 
unemployed 
(broad)  

26.93 24.07 ns 25.68 10.81 *** 28.31 23.27 ns 27.52 22.37 ns 

(1.84) (3.11)   (2.774) (2.027)   (2.27) (2.404)   (3.272) (5.563)   

Obs.  1,592 666   1498 629   1,201 391   1,088 361   

Unemployment 
rate (broad) 

51.24 43.33 * 52.14 29.17 *** 51.86 49.34 ns 54.20 49.71 ns 

(2.838) (3.033)   (3.584) (4.895)   (3.498) (4.129)   (4.476) (6.006)   

Obs.  824 374   713 241   640 184   528 159   

Prob. of being 
unemployed 
(narrow)  

12.43 8.64 * 9.15 4.20 *** 11.78 14.17 ns 9.76 8.40 ns 

(1.199) (1.781)   (1.278) (1.148)   (1.491) (2.137)   (1.718) (1.739)   

Obs.  1592 666   1498 629   1 201 391   1 088 361   

Unemployment 
rate (narrow) 

32.67 21.53 ** 27.95 13.78 ns 30.94 37.24 ns 29.56 27.06 ns 

(2.952) (3.455)   (3.326) 0.00   (3.834) (4.427)   (4.505) (4.406)   

Obs.  586 266   484 192   436 150   350 114   

Prob. of being 
underemployed 

3.95 3.59 ns 3.42 3.48 ns 4.36 2.85 ns 3.35 3.43 ns 

(0.559) (0.774)   (0.536 (0.91   (0.688) (0.917)   (0.578) (1.292)   

Obs.  1592 666   1498 629   1 201 391   1 088 361   

Underemployment 
rate 

15.40 11.41 ns 14.49 13.25 ns 16.59 11.92 ns 14.40 15.17 ns 

(1.851) (2.389)   (2.055) 0.00   (2.299) (3.017)   0 (5.151)   

Obs.  394 203   352 161   303 91   251 82   

Prob. of being 19.01 22.88 * 14.66 20.93 *** 19.24 18.38 ns 12.89 17.85 ** 

wage earner (1.092) (1.636)   (1.003) (1.817)   (1.463) (1.158)   (1.147) (1.811)   

Obs.  1592 666   1498 629   1 201 391   1 088 361   

Rate of wage 
earners 

73.90 72.70 ns 62.17 79.72 ns 72.86 76.96 ns 55.41 78.87 *** 

  (2.579) (2.946)   (3.821) 0.00   (3.033) (5.039)   0 (6.544)   

Obs.  394 203   352 161   303 91   251 82   

Prob. of being self-
employed 

5.46 8.14 ** 7.64 4.66 ** 5.64 5.00 ns 8.73 4.54 ** 

(0.792) (0.912)   (1.052) (0.935)   (0.876) (1.679)   (1.216) (1.592)   

Obs.  1,592 666   1,498 629   1,201 391   1,088 361   

Rate of self-
employment 

21.02 25.86 ns 32.39 17.76 ns 21.44 19.79 ns 37.54 20.06 ** 

(2.379 (2.774   (3.434) 0.00   (2.529) (5.745)   0 (6.439)   

Obs.  394 203   352 161   303 91   251 82   
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Prob. of being 
formal wage 
earner  

17.61 20.80 * 13.84 20.03 *** 17.57 17.70 ns 12.10 16.88 ** 

(1.01) (1.451)   (0.977 (1.645)   (1.33) (1.243)   (1.079) (1.94)   

Obs.  1,592 666   1,498 629   1,201 391   1,088 361   

Rate of formal 
wage earners 

68.44 66.09 ns 58.72 76.32 ns 66.50 74.09 ns 52.03 74.57 *** 

(3.188) (2.504)   (3.594) 0   (3.943) (3.973)   0 (6.013)   

Obs.  394 203   352 161   303 91   251 82   

Earned income 
(thousands DJF) 

48.151 50.027 ns 64.459 66.603 ns 47.759 49.311 ns 59.932 77.632 ** 

(43.172) (39.731)   (77.423) (38.387)   (45.467) (35.492)   (87.377) (47.058)   

Obs.  394 203   351 160   304 90   250 82   

Note: The figures in brackets are standard deviations. *** 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.  



 

 

Appendix 6. The midpoint indicators 
Table A9. 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. 

Vocational training in the last 
three years 

2.66 0.79 *** 1.219** 0.11 ** 

(0.505) (0.240)   (0.506) (0.106)   

Among the employed   
 

  
   

Employment in city centre 
90.74 52.22 *** 84.06 43.67 *** 

(1.659) (3.191)   (4.459) (0.000) 
 

Employment in Balbala 
1.16 33.30 *** 2.14 27.76 *** 

(0.638) (3.700)   (1.376) (0.000) 
 

Employment in Doraleh 
0.00 1.70 ** 

 
2.99 * 

  (0.387)   
 

(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 
household  

91.63 86.68 *** 92.95 87.89 *** 

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

Needs are met by a 
benefit/pension/allowance 

4.36 7.41 *** 1.73 7.02 *** 

(0.510) (0.704)   (0.503) (1.322) 
 

Among the women, not 
available for work in the next 
two weeks 

67.85 73.82 ns 66.55 91.67 *** 

(2.016) (3.245)   (5.273) (2.154) 
 

Among the men, not 
available for work in the next 
two weeks 

57.40 55.39 ns 62.40 76.43 ** 

            

Among the unemployed   
 

  
   

Has travelled to look for work 
38.73 24.76 *** 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 *** 

  (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 *** 37.04 4.68 *** 

  (2.502) (1.730)   (0.000) (0.000) 
 

    
 

  
 

 
 

Unit cost of travel to look for 
work 

149.67 246.49 *** 156.58 283.11 ns 

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

Districts in which work is 
sought   

 

  
 

 

 

East of the Oued (city centre) 95.76 97.85 ns 92.31 96.07 ns 

  (2.292) (0.000)   (0.000) (0.000) 
 

West of the Oued outside 
PK12 (Balbala) 

0 1.56 ns 2.38 3.93 ns 

  (0.000)   (0.000) (0.000)   

Note: The figures in brackets are standard deviations. *** 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 A10. Comparison of midpoint housing indicators between control zone and IUDP 
zone in 2010 and 2014 

Midpoint indicators 
IUDP Control 

2010 2014 Sig. 2010 2014 Sig. 

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

  

  

    

  

  

An expansion of electricity? 
36.83 38.38 ns 50.89 44.35 ns 

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

Better access to water? 
31.88 47.99 *** 21.93 34.90 * 

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

Better access to transport? 
30.12 33.25 ns 21.32 15.65 ns 

(3.263) (2.673)   (4.941) (3.746) 
 

More security? 
68.94 54.27 *** 64.29 60.90 ns 

(3.024) (2.695)   (3.406) (0.000) 
 

More employment? 
6.70 9.64 ns 3.86 8.60 ns 

(1.515) (2.216)   (1.746) (2.139) 
 

More associations? 
28.16 21.65 ns 19.73 17.74 ns 

(4.253) (2.316)   (4.338) (2.672) 
 

Better access to a health centre? 
48.14 46.91 ns 16.89 23.32 ns 

(4.229) (3.613)   (3.201) (4.524)   

Would like to invest in own 
housing if becomes owner 

59.42 54.23 ns 58.74 51.12 ns 

(3.283) (3.195)   (4.904) (5.236)   

If had the choice, would like to 
move out 

16.30 3.72 *** 18.17 5.88 *** 

(2.150) (0.903)   (3.154) (2.125)   

Note: The figures in brackets are standard deviations. *** 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.  

 

 


