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A New Beginning: The Effect of the Free Housing Program on the Quality of Life of 

Beneficiary Households*  

Adriana Camacho-González†, Jorge Enrique Caputo-Leyva‡ and Fabio Sánchez-Torres§ 

Abstract 

This paper analyzes the effect of the Free Housing Program (PVG) on the well-being of 

beneficiary households. This program is an initiative of the Colombian Government to 

provide free houses to the most vulnerable households in the country. To estimate causal 

impacts of the program, we exploit that 38% of the beneficiaries were selected through 

housing lotteries. We show that most of recipients still reside in the houses provided in the 

program (5-6 years after the housing lotteries), which have adequate conditions of structure, 

space, and access to public services. Also, we show that program improves the labor 

conditions of beneficiary households, either through greater labor participation (in women), 

or by changing the type of work or economic sector (in men) and even earning more income 

(both). As a result of the previous impacts, the beneficiary households were able to 

restructure their expenses, acquire more durable goods, save more money, and escape 

extreme poverty. The main mechanism that explains these results is that the beneficiaries 

were relocated to places with a greater provision of public goods, closer proximity to 

complementary services and more economic activity. 

Keywords: free public housing, poverty, employment, income 

JEL: I38, J22, O18, R28, R31 
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Un nuevo comienzo: el impacto del Programa Vivienda Gratuita sobre la calidad de 

vida de los hogares beneficiarios**  

 

Adriana Camacho-González††, Jorge Enrique Caputo-Leyva‡‡ y Fabio Sánchez-Torres§§ 

 
 

Resumen 

 

Este trabajo evalúa el impacto del Programa Vivienda Gratuita (PVG) sobre las condiciones 

de vida, de bienestar y de habitabilidad de los hogares beneficiados. Este programa es una 

iniciativa del Gobierno colombiano para entregar gratuitamente viviendas nuevas a los 

hogares más vulnerables del país. Para estimar impactos del programa de manera causal, el 

presente trabajo aprovecha que el 38% de los beneficiarios del programa fueron 

seleccionados mediante sorteos de vivienda. Los resultados de este trabajo evidencian que la 

mayoría de los beneficiarios residen actualmente en viviendas entregadas en el programa, las 

cuales cuentan con condiciones adecuadas de estructura, espacio y acceso a servicios 

públicos. Asimismo, se encuentra que los beneficiarios del programa mejoraron sus 

condiciones laborales, ya sea mediante una mayor participación laboral (en las mujeres), 

cambiar el tipo de trabajo realizado (en los hombres) o devengar más ingresos (en ambos). A 

raíz de los impactos anteriores, los hogares beneficiarios pudieron reestructuras sus gastos, 

adquirir bienes durables e incluso ahorrar más. Por último, y debido a lo anterior, se 

encuentran que los hogares poseen una probabilidad menor de ser pobres. El principal 

mecanismo que explica estos resultados radica en que los beneficiarios del programa se 

relocalizaron en lugares donde existe una mayor provisión de bienes públicos, más cercanía 

a servicios complementarios, así como una mayor actividad económica.  
 

Palabras claves: vivienda gratuita, pobreza, empleo, ingresos  

JEL: I38, J22, O18, R28, R31  
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Nowadays, about 55% of the world's population lives in urban areas (Ritchie and Roser, 

2018) and this value is projected to rise to 60% by 2030 (UN-Habitat, 2020). However, access 

to quality affordable housing is becoming increasingly difficult for the urban population. 
Potential homebuyers must save on average more than five times their annual income to 

purchase a home on the market, while renters around the world must allocate about a quarter 

of their monthly income to pay rent (UN-Habitat, 2020). Therefore, these difficulties force a 

large part of the urban population to reside in slums, overcrowded and unsafe areas with 

inadequate access to clean drinking water and sanitation, poor provision of public goods, and 

far from the main employment centers. Today, about 1 billon people (≈ 12% of the world 

population) live in slums, concentrated in Latin America and the Caribbean (110 million), 

Sub-Saharan Africa (228 million) and East and Southeastern Asia (589 million) (UN-Habitat, 

2022).   

To solve these problems, many developing countries have focused on building large-scale 

public housing projects to improve the living conditions of the poorest urban inhabitants 

(Buckley, Kallergis and Wainer, 2016). Nevertheless, relatively little is known about the 

effects of these interventions on the quality of life of beneficiaries in the medium run. 

Therefore, in this paper we explore the effects of a large-scale housing program in Colombia 

called Programa Vivienda Gratuita (Free Housing Program in English, or PVG in short) on 

beneficiaries’ well-being. This program was launched in 2012 by the Colombian Ministry of 

Housing (hereinafter, MVCT) with the aim to provide a housing solution to the most 

vulnerable households in the country (i.e., victims of natural disasters, internally displaced 

households, and households in extreme poverty condition). These households, due to their 

extremely vulnerable condition, cannot access the formal financial system nor do they have 

sufficient savings to purchase their own home.  

This program is unique in two dimensions: First, PVG is one of the few housing programs 

that provides housing units for free to the poorest households in the country. Elsewhere, only 

the South African government has provided free housing solutions for the disadvantaged 

(Gilbert, 2014; Picarelli, 2019; Franklin, 2020). Second, PVG also provides complementary 

services, such as social infrastructure around the housing projects (e.g., schools, health 

centers and parks) and social support strategies to mitigate the negative effects of relocation.  

The implementation of the program was carried out in two stages: In Stage I (2012-2015) a 

total of 103,051 housing units were built and in Stage II (2016-present) 17,735 more units 

were built (as of December 31, 2021). By 2021, the PVG has benefited 120,093 households 

in 343 different Colombian municipalities. In this study, only Stage I is evaluated, since 

evaluations of housing programs require a sufficiently long-time period to capture the effects 

of the program on outcome variables, especially in slow-moving variables such as 

employment, income, or education (Gruber, Jensen and Kleven, 2021). 

Beneficiary households were selected through two different mechanisms: some were directly 

assigned a housing unit (≈ 62% of all beneficiaries) and some were selected through housing 

lotteries (≈ 38% of all beneficiaries). The randomness in the selection process of the second 

mechanism provides a rare source of exogeneity that allows us to estimate causal impacts of 

the program on beneficiaries’ well-being (ITT). 

We use information of 76,231 applicants (28,297 winners and 47,934 losers) who 

participated in 349 housing lotteries in Stage I for 225 housing projects located in 191 



municipalities in the country. Then, we merge our sample with SISBEN, a census of 

Colombia’s low-income population, to compare the socio-economic conditions of winner and 

loser applicants to housing lotteries, both before and after they occurred.  

A household survey was also conducted on 2,563 lottery participants, between August 6 and 

September 6, 2020 (roughly 6 years after the housing lotteries). This survey addressed eight 

core topics: housing and neighborhood quality, education, labor market conditions, 

household expenditures and savings, access to financial services, subjective well-being, 

social capital, and social accompaniment under PVG program. At the same time, a qualitative 

fieldwork was conducted with officials and beneficiaries to gather their perceptions and 

experiences of the program.  

The main results are divided in two (2) types: first-order effects, which are a direct 

consequence of the program (such as housing and neighborhood quality) and higher-order 

effects, which are generated because of the existence of first-order effects (such as 

employment, income, expenditures and savings, assets accumulation, poverty, and social 

capital).  

First, we examine the program take-up. Using the administrative records of PVG, we find 

that almost all winner households (98.22 - 98.95%) received a free house and almost no loser 

household received a free house (0 - 0.01%). Therefore, the impact of winning the housing 

lottery (ITT) is very similar to the impact of receiving a free house (ATE). Also, we do not 

observe significant program exit as documented in other housing programs in developing 

countries (e.g., Barnhardt et. al, 2017). We estimate that 77-96% of beneficiaries still live in 

the housing project, circa 5-6 years after the housing lottery. Taken together, these results 

suggest that PVG take-up rates are higher that rates estimated in housing programs in the US 

(e.g., Kling, Liebman, and Katz 2007; Jacob and Ludwig 2012) and other developing 

countries (e.g., Barnhardt et. al, 2017; Franklin, 2019; Machado and Rachter, 2020).  

Then, we document the effect of PVG on housing quality. We find that beneficiaries currently 

live in better-quality housing in terms of structure, space, and access to public services. 

Consistent with this pattern, we estimate that the housing amenities index of lottery winners 

is 0.29 standard higher relative to lottery losers. Also, beneficiaries have a higher probability 

of making housing improvements by 30 percentage points. This result is consistent with 

previous studies that found that homeowners do more home renovations and maintenance 

(Hausman et. al, 2022).  

Related to these results, we show that lottery winners also live in better neighborhoods: we 

estimate that winners currently live a third of a kilometer closer from the city center, were 

relocated to less poor neighborhoods (≈ -8% of the control mean) and take less time to reach 

different facilities such as public transport stations, schools, universities, hospitals, 

supermarkets, police stations, parks, and banks. As a result, the distance index is 0.19 

standard deviations less in winners than in losers. However, beneficiaries feel unsafe in their 

new neighborhoods due to the presence of illegal activities (e.g., gang activities, vandalism 

and/or drug trafficking) inside the housing projects.  

Turning to higher-order effects, we first examine the program effect on labor market 

outcomes. We find that beneficiary household heads have a higher probability of being 

employed after relocation by 1.4 percentage points and a lower probability of doing home 



duties by 2.4 percentage points. Moreover, conditional on employment, lottery winners are 

less like to be employed as farm workers by 1.7 percentage points and more likely to work 

as self-employed workers by 1.8 percentage points. Also, winners work 0.23 more hours and 

increase their earnings by 34%. These results are driven primarily by increases in female 

labor supply (extensive margin) and by changes in the type of work and economic sector in 

men (intensive margin). Also, we find increases in earnings for both men (31%) and women 

(39%). 

Next, we explore changes in beneficiaries' spending patterns. As expected, we show that 

winner households experience a reduction of rental expenses of 93%. Therefore, beneficiaries 

have more resources to spend on other expense categories like food (3%), health (10%), 

education (30%), utility bills (164%), transport (57%) and other current expenses (34%). At 

last, we find that total current expenditure of winner households is 5% less that not-winners. 

This finding suggests that winners’ reduction in rental expenses generates a larger effect than 

the increases on other spending categories in their current expense structure. 

Therefore, these higher-order effects allow beneficiary households to have more disposable 

income to save and acquire more durable goods. In this regard, we show that winner 

households are more likely to save a fraction of their income by 7.6 percentage points and 

they save more money. In addition, we find that recipients have a higher probability of 

owning durables goods like fridges (≈ 18% of the control mean), washing machines (≈ 42% 

of the control mean), computers (≈ 255% of the control mean), motorcycles (≈ 23% of the 

control mean) and other properties (≈ 188% of the control mean). Subsequently, the assets 

index is 0.183 standard deviations more in winner households than in loser households. These 

estimates are consistent with evidence that asset-transfer programs lead to more asset 

accumulation in the medium-run (Bandiera et. al, 2017).  

Then, we examine the impact of PVG program on poverty and social capital. We estimate 

that the probability of being multidimensionally poor decreases between 25-32% in winner 

households relative to loser households. On the other hand, we find evidence of some loss of 

social capital among beneficiaries, in terms of social and money lending networks, but 

beneficiaries invested more in collective actions within local communities.  

Finally, we explore some potential mechanisms that may explain these higher-order results. 

These include changes in access to the financial system, creation of new businesses o 

increased tenure security. However, none of these hypotheses is supported by the data and in 

our qualitative fieldwork. Instead, we show that the main driving our results is that recipients 

were relocated to places with greater economic activity -using VIIRS nighttime data- and 

thus have better access to local labor markets.  

Putting these results together, we find that PVG program relocated beneficiaries to better-

quality housing, in terms of structure, space and access to public services, in places with a 

greater provision of public goods, proximity to complementary services and higher levels of 

economic activity (but more insecure).  Due to these location advantages, PVG beneficiaries 

were able to improve their working conditions, increasing their labor supply and earnings.  

As a result, households were able to reorganize their expenses, accumulate more assets and 

escape extreme poverty, circa 5-6 years after the housing lotteries.  



This paper contributes to several strands of literature. First, this study contributes to the 

burgeoning literature of the effects of housing programs in developing countries. Recently, 

there has been a growing literature focused on analyzing the impacts of public housing 

programs in developing countries such as Argentina (Alzúa et. al, 2016), Brazil, (Chagas and 

Rocha, 2019; Machado and Rachter, 2020), Chile (Rojas-Ampuero and Carrera, 2021), 

Ethiopia (Franklin, 2019), India (Barnhardt et. al, 2017; Kumar, 2021) and South Africa 

(Picarelli, 2019; Franklin, 2020). Usually, evidence from these countries indicate that public 

housing programs have negative higher-order impacts on recipients’ well-being. Although 

the programs improve housing quality, the housing projects are often located in peripheral 

neighborhoods, with low provision of public goods, few economic opportunities and far from 

the support networks of family and friends. Therefore, the labor conditions of beneficiaries 

worsen (i.e., decreases in employment and earnings) and many residents decided to move out 

of the projects and return to the informal settlements from which they had come or to relocate 

to lower-quality housing closer to the main employment centers9. The contribution of this 

paper is to provide evidence of a large-scale public housing program in a developing country 

where recipients were relocated to desirable areas and improve their well-being without 

significant program exit.  

Second, these results contribute to the literature that studies the role of neighborhoods on 

individuals' well-being. Researchers have long hypothesized that living in a disadvantaged 

neighborhood can affect directly adult and children’s outcomes in the short and in the long 

run (Chyn and Katz, 2021). Experimental studies of neighborhood effects usually find that 

relocation to better neighborhoods improve adults’ physical and mental health (Kling, 

Liebman and Katz, 2001; Ludwig, et. al, 2011; Franklin, 2019), credit access (Miller and 

Soo, 2020), and perceptions of neighborhood safety (Katz, Kling and Liebman, 2001).  

However, this literature show that relocation (within a same city) has negligible or negative 

impacts on adults’ labor market outcomes in the short and in the medium run (Kling, Liebman 

and Katz, 2001; Jacob and Ludwig, 2012; Ludwig et. al, 2013; Chetty, Hendren and Katz, 

2016; Chyn, 2018; Haltiwanger et. al, 2020; Chyn and Katz, 2021), suggesting that 

neighborhoods might be not important for economic success of adult recipients (Chetty, 

Hendren and Katz, 2016). In this regard, the contribution of this paper is to provide evidence 

of positive impacts of relocation to better neighborhoods (within a same city in a developing 

country) in labor markets conditions of recipient adults in the medium run.  

The paper is organized as follows. Section II explicate the Free Housing Problem (PVG). 

Sections III and IV describe the data and the empirical strategy used in the study respectively. 

Section V presents the effects of the housing program on beneficiaries’ well-being. Section 

VI examines the mechanisms of these results and Section VII concludes.  

                                                           
9 Some housing programs generate positive higher-order impacts on beneficiaries’ well-being, but these involve 

little (Franklin, 2020) or no relocation (Kumar, 2021) from recipients’ original locations, so they do not incur 

the costs of relocation described above.   



II. The Free Housing Program (PVG) 

In 2012, the Colombian government launched the Free Housing Program (Programa 

Vivienda Gratuita, in Spanish, or PVG, in short) with the aim to provide a housing solution 

to the most vulnerable households in the country. The program delivers a free new house 

located in urban areas to households belonging to one of these vulnerable groups: i) 

households living in extreme poverty conditions (registered in UNIDOS network)10, ii) 

internally displaced households and iii) households affected by natural disasters or living in 

high-risk areas11. Figures 1A and 1B show an example of the housing conditions of a 

beneficiary before and after the program.  

PVG is the first large-scale housing programs in Latin America that provides housing units 

free of charge for the disadvantaged. Elsewhere, only the South African government has 

provided free housing solutions to the poorest households of the country (Gilbert, 2014; 

Picarelli, 2019; Franklin, 2020).  

The implementation of the program was carried out in two stages. First, in Stage I (2012-

2015) a total of 93,220 houses were built in 295 projects located in 213 municipalities12. 

Second, in Stage II (2016-present), 17,735 new houses have been built in 151 projects 

distributed in 140 municipalities (as of December 31, 2021). By 2021, the PVG has benefited 

120,093 households in 343 different municipalities (see Figure 2), at a cost of 5 billon 

Colombian pesos.  

In this research, only Stage I is evaluated, since evaluations of housing programs require a 

sufficiently long-time period to capture the effects of the program on outcome variables, 

especially in slow-moving variables such as labor market conditions or education (Gruber, 

Jensen and Kleven, 2021). 

Construction of housing projects: First, the Colombian government opened a call up for 

mayors and governors to select the best housing projects nationwide (Camacho et. al., 2022). 

A points system determines which projects were accepted, based on the services provided, 

the layout of the development and the size and quality of the homes (Gilbert, 2014). In Stage 

I, a total of 650 projects were presented, but only 295 were selected (Departamento Nacional 

de Planeación, 2014). 

The housing projects were operated according to various financing schemes: some were 

funded entirely from the national and local governments, while others were subsidized by the 

                                                           
10 UNIDOS network is a social program that seeks to improve the well-being of the poorest and most vulnerable 

households in the country through family support and preferential access to relevant public and private social 

services in health, education, work, and housing (Prosperidad Social, 2021). 
11 The government decided to include households from the last two groups in the program, considering that 

Colombia is the country with the largest number of internally displaced people in the world, with 8.3 million 

people displaced (according to the latest UNHCR report), and the Constitutional Court ordered the Colombian 

government to provide housing subsidies for to the displaced population (Sliwa & Wiig, 2016). Worse still, the 

country had also been subject to a series of natural disasters recently in which many poor households became 

homeless (Gilbert, 2014). For example, the 2010-11 Colombian rainy season killed 1.374 people and left 

homeless around 1.1 million people (CEPAL, 2012). 
12 We exclude here 9,138 beneficiaries (in 14 municipalities) that received a free house, but because of 

belonging to other prioritization schemes of the Ministry of Housing. By adding both groups, a total of 103,051 

beneficiary households is reached in Stage I.  



National Savings Fund or built in collaboration with private businesses and donors (Sliwa 

and Wiig, 2016). Moreover, it should be added that many of these projects were built on 

greenfield areas, since more houses can be built there at a lower cost13 (Departamento 

Nacional de Planeación, 2014). 

Housing projects could be of three different types: multi-family homes (see Figure 3A), two-

family (see Figure 3B) or single-family homes (see Figure 3C). Also, the size of the housing 

projects varied widely: On average these developments consisted of 330 units (in Stage I), 

but some projects only had a few dozen, such as the case of Nueva Esperanza in Granada 

(Antioquia) with 20 housing units, while others were full-sized apartment complexes, such 

as Las Gardenias in Barranquilla (Atlántico) with over 4,080 units.  

The houses built in the program (in Stage I) had an average area of between 40 - 45 m2 (see  

Figure 4) and each one of them had a minimum of two bedrooms, bathroom, kitchen, a space 

for a dining room, a garden (if possible), and connections to the sewerage, natural gas, 

aqueduct, electricity, and road networks of the municipality (Uricoechea Jaramillo, 2020).   

Selection of beneficiaries: As the construction of the housing project was nearing 

completion, the Ministry of Housing (hereinafter, MVCT) and the municipal mayor’s office 

where the project was located, jointly defined the number of units to be assigned to each 

eligibility population group of the program. The decision-makers generally aimed to match 

the distribution of units to the distribution of each group in the municipality, although favored 

internally displaced persons due to the government’s focus on reparations for victims of the 

long-standing conflict (Camacho et. al., 2022). At the same time, Prosperidad Social, a state 

agency responsible for Colombian anti-poverty programs, created a specific dataset with the 

information of all households that belongs to each vulnerable group in the municipality and 

sent it to the MVCT.    

Subsequently, the MVCT opened the calls for the application for the housing project. In this 

process, the MVCT hired CAVIS UT, an umbrella organization that coordinates Colombia’s 

43 local Family Compensation Funds (Cajas de Compensación Familiar), to contact each 

household in the dataset, organize the places where the calls were held and guarantee the 

necessary equipment and personnel to receive applications from the participant households.  

The application process was free for all participating households and on average could take 

between 3 to 15 business days (Departamento Nacional de Planeación, 2014). At the end of 

each call, CAVIS UT consolidated the entire set of applications and sent it to the MVCT. 

The MVCT reviewed the set of applications to verify that the household does not own a house 

and that there were no inconsistencies in the information provided in the application form 

(e.g., household living in other municipality). Households that have properties or have 

inconsistencies in their application form are discarded. At the end, the MVCT created a list 

with all the remaining applicant households and sent it to Prosperidad Social.  

Based on that list, Prosperidad Social assigns all households within an eligibility group a 

priority tier, where the highest tiers correspond to the most vulnerable households in that 

group and the lowest tiers to the least vulnerable households in the group. There were seven 

                                                           
13 However, there are important exceptions. For example, Plaza de la Hoja, a large housing project in Bogotá 

was built only 20 minutes away from the town center, via public transit. 



priority tiers established for the UNIDOS and internally displaced households’ groups and 

six established for the natural disasters’ group. Then, Prosperidad Social began the selection 

of beneficiaries according to the number of units of the housing project assigned to each 

group, prioritizing the households located at the highest tiers within each group. 

It should be noted that at the time of selection of beneficiaries, two (2) possible scenarios 

could appear: a) there were less or equal applicant households than housing units to be 

assigned and b) there were more applicant households than housings units to be assigned. In 

the first scenario, Prosperidad Social directly assigned a housing unit to all applicant 

household belonging to that group and priority tier. If after this process there are still unit to 

be assigned inside that group, Prosperidad Social advanced to the next priority tier. However, 

in the second scenario, a lottery was held among all applicant households belonging to that 

population group and priority tier to determine the recipients of the program. Approximately 

62 percent of recipients were directly assigned to housing, while 38 percent were assigned 

via lottery. 

By law, each housing lottery had to be held in a public place and in the presence of all 

participating households (if possible). Similarly, the lottery had to be attended by several 

public officials (or their designees): the governor of the department, the mayor of the 

municipality, the Director of Prosperidad Social, the Minister of Housing and the Personero 

Municipal (the Colombian equivalent of an ombudsman) to guarantee the transparency of the 

ballot process.  

Figure 5 visualizes the distribution of beneficiaries across the three vulnerable groups in 

Stage I. The largest vulnerable group was the internally displaced group, with 56,973 

beneficiary households (61.12%), and most of them were directly assigned. The next group 

in size is UNIDOS network, with 21,437 beneficiary households (23%), and most of them 

were assigned via lottery. Finally, the smallest vulnerable group was the natural disasters 

one, with 14,810 beneficiary households (15.89%) and almost all of them were directly 

assigned. This distribution among groups was in line with the government favoring the 

internally displaced group as a form of reparation for victims of conflict (Camacho et. al., 

2022). 

At last, once the beneficiaries of the housing project are defined (either by direct selection or 

by lottery), another lottery was conducted to randomly assign one housing unit in the project 

to each household. Once assigned to a unit, the recipient signed the house deed in a notary. 

We estimate that the average time between unit assignment and delivery of the house is 

around five months. It is important to highlight here that the beneficiary households cannot 

sell or rent the house for ten (10) years14. In case of non-compliance, the MVCT can take 

away the house and give it to another household selected in an extraordinary lottery15. 

Complementary services:  The program also establishes that the municipalities where the 

housing projects were built must prioritize resources to build urban infrastructure facilities 

near the housing projects. Furthermore, the MVCT signed inter-institutional agreements with 

other state agencies to ensure the provision of social infrastructure around the housing 

                                                           
14 This period was reduced to five (5) years after the approval of the new housing law in 2021.  
15 However, this is not a frequent phenomenon in PVG. We estimate that only 170 revocations of homes have 

been presented to deeded homes (as of November 2019). 



projects. For example, the Ministry of Information and Communication Technologies 

provided internet connection point near the housing projects and provides free computers in 

some projects, the Ministry of Education built schools near the bigger housing projects, the 

Ministry of Sports built parks and sports centers, the Ministry of the Interior built police 

stations and installed security cameras, and the Ministry of Culture provided 8 free books for 

each housing unit16 (Departamento Nacional de Planeación, 2014). 

Also, the MVCT designed a social support strategy for PVG beneficiaries, known as Sistema 

Nacional de Acompañamiento Social (or SNAIS, in short), to minimize the negative impacts 

generated by relocation and ensure that recipients do not move out of the housing projects. 

Under SNAIS, the MVCT hired NGOs to help the beneficiaries with issues of coexistence, 

care of common areas within the projects and to develop new social ties. Moreover, the 

MVCT signed an inter-institutional agreement with the National Training Service17 (SENA, 

in Spanish), to provide entrepreneurial trainings (for free) and help beneficiaries to find new 

jobs in their new locations18.   

III. Data 

We use administrative data from four main sources as well as survey data specially collected 

for the impact evaluation of PVG. 

PVG Program Data: MVCT and Prosperidad Social provided us with detailed information 

of all public housing applications. These applications were made by the household head and 

contain personal information of each participant, such as his/her national ID number, date of 

birth, gender, address, phone numbers, date of application and the housing project applied.   

We also have information of the participant eligibility group that they belonged to (i.e., 

UNIDOS network, households affected by natural disasters or internally displaced 

households), his/her priority tier, application status (i.e., beneficiary or not beneficiary), how 

public housing assignment was determined (i.e., by lottery or directly admitted), the date of 

lottery (if applicable), the lottery outcome (if applicable) and the date of housing receipt (for 

lottery winners and those directly admitted). Given that our empirical strategy only uses 

information from lottery participants, we focus only on households whose public housing 

receipt was determined by lottery. 

A total of 113,664 households had participated in housing lotteries under PVG program 

(under Stage I). However, in this research we only use lottery participants since 2014, 

because the housing lotteries held before that year had a different targeting process than the 

one described in the previous section. Therefore, our sample consists of 76,231 households 

(28,297 winners and 47,934 losers) who participated in 349 lotteries for 225 housing projects 

in 191 municipalities.  

SISBEN Data: The SISBEN or the “Census of the Poor” is a census of Colombia’s low-

income population which aims to identify the most vulnerable households in the country, and 

                                                           
16 In Figure 6, we show an example of urban infrastructure near a housing project.   
17 The National Training Service (or SENA) is a Colombian public agency that provides technical training to 

workers within the areas of industry, trade, agriculture, mining, and cattle breeding.   
18 In our qualitative fieldwork, we find that in some housing projects, beneficiaries were hired in the new social 

infrastructure facilities built near the projects (e.g., schools) 



it is administered by the National Planning Department (DNP, in Spanish). The data are 

collected door-to-door by government officials and include comprehensive information on 

dwelling characteristics, demographics, and labor market conditions at the individual and 

household level (Camacho and Conover, 2011). The government uses this information to 

assign a poverty index score (known as SISBEN index score) to each household. Eligibility 

rules for several social welfare programs in the country, such as free health care or conditional 

cash transfers, use a specific and known threshold from the SISBEN index score (Camacho 

and Conover, 2011).  

We use two different waves of SISBEN. First, we use the third wave of SISBEN (SISBEN 

III) which was conducted between 2008 and 2010, a few years before the housing lotteries 

began. The SISBEN III covered roughly 25 million people, corresponding to about 60 percent 

of Colombian population. This dataset allows us to examine baseline characteristics and test 

for pre-treatment differences of lottery applicants. Second, we use the fourth wave of 

SISBEN (SISBEN IV) which was conducted between 2018 and 2020, roughly five and half 

years after the housing lotteries. SISBEN IV is an extended and updated version of SISBEN 

III. In this regard, SISBEN IV has information on more variables (e.g., household 

expenditures or childcare) than SISBEN III, and has geo-coded all households’ records. This 

dataset is the main source of information on outcomes variables we use in this research.   

We merge all lotteries participants in our sample with both waves of SISBEN, using the 

participant national ID19. We found 67,904 participants (88.97%) in SISBEN III and 53,797 

participants (70.57%) in SISBEN IV.  

National Police Data: We also have access to a dataset of common reported crimes (e.g., 

homicides, burglaries, assaults, or car hijacking) at the police station level in 2018-2020. We 

geo-coded each police station in the country to examine the number of crimes reported in the 

closest police station to the applicant’s home (in SISBEN IV database). 

Census Data: We use information from the 2018 Population and Housing Census to estimate 

the poverty levels of the neighborhoods (sección urbana) in which lottery winners and not-

winners are located after the housing lottery.  

Household Survey: We also use data from a household survey collected specifically for this 

project by staff at Centro Nacional de Consultoria (CNC). The data was collected by phone 

between August and September 2020, roughly 6 years after the housing lottery. We 

completed interviews with 2,563 households, including 1,264 lottery winners (49.32%) and 

1,299 lottery losers (50.68%) in 40 different municipalities. The survey covered eight core 

topics: housing and neighborhood quality, education, labor market conditions, household 

expenditures and savings, access to financial services, subjective well-being, social capital, 

and social accompaniment under PVG program. We sought to interview the household head 

(the lottery participant) or, if unavailable, we interviewed another adult family member. 

Ninety-one percent of surveys were conducted with the household head and eight percent of 

surveys were conducted with another adult family member (mainly his/her partner).  

We complement this information with group and semi-structured interviews conducted to 

MVCT and Prosperidad Social employees, with the aim of collecting their perceptions and 
                                                           
19 The use of personal data from SISBEN was authorized by the National Department Planning after signing 

strict confidentiality agreements 



experiences about the PVG program. Also, we conducted 18 qualitative interviews with 

randomly selected beneficiaries who completed the survey described above to understand 

how the housing program changes their socioeconomic well-being.  

IV. Empirical Strategy 

Given the random assignment of the program where there are more houses offered than 

applicant households inside a group and priority tier, a simple comparison of means can be 

made between the households that won the housing lotteries and the households that did not 

win to estimate a non-biased and consistent effect of winning the lottery on beneficiaries’ 

well-being (ITT). In this way, our baseline specification is the following reduced-form 

equation:  

𝑦𝑖𝑠𝑚𝑡 = 𝛽0 + 𝛽1𝐷𝑖 + 𝛾𝑿𝑖 + 𝛿𝑠 + 𝛿𝑚 + 𝛿𝑡 + 휀𝑖𝑠𝑚𝑡      (1) 

Where 𝑦𝑖𝑠𝑚𝑡 is an outcome of interest for household (or individual) i, interviewed in time t 

(in SISBEN) that participated in a housing lottery s in a municipality m, 𝐷𝑖 is a dummy 

variable indicating whether the household won a housing lottery under PVG program, 𝑿𝑖 is 

a vector of control variables included to improve precision, the terms 𝛿𝑠, 𝛿𝑚 y 𝛿𝑡 are lottery, 

municipality and time fixed effects respectively, and 휀𝑖𝑠𝑚𝑡is an idiosyncratic error term. 

When the unit of observation is an individual, we cluster standard errors at the household 

level. 

Additionally, it is important to highlight that for the estimates using the household survey 

dataset, an expansion factor calibrated by raking is used to control for possible differences in 

the observable characteristics between the total population and the household sample (DeBell 

& Krosnick, 2009). 

Under this specification, the coefficient of interest is 𝛽1. This term captures the effect of 

winning the housing lottery on the outcome of interest 𝑦𝑖𝑠𝑚𝑡. It is important to point out that 

our empirical strategy relies on the quality of the randomization generated by the housing 

lotteries. If the randomization was successful, the conditional independence assumption 

holds (𝐸(𝐷𝑖휀𝑖𝑠𝑚𝑡) = 0), and the estimates can be assumed as causal impacts of winning a 

housing lottery under PVG program. 

To test the randomization’s quality of the housing lotteries, we estimate equation (1) using 

pre-treatment indicators. We test for pre-treatment differences in four (4) different groups of 

outcomes: demographics, house quality, household assets, and labor market conditions. This 

information comes from the SISBEN III records of lottery applicants before participating in 

the program. On average, SISBEN III records were 25 months (about 2 years) before the 

housing lotteries were held. The results are presented in Table 1. For each outcome, we report 

the mean differences between lotteries winners and not-winners (column 1), the mean of the 

outcome for the not-winners (control) group (column 2) and the number of observations 

(column 3).   

The results reported in Table 1 show that treatment and control groups are quite similar in 

almost all characteristics studied20. Mean differences between the treatment and the control 

                                                           
20 To reduce data mining concerns, we create indexes for house quality and household assets due the large 

number of outcomes in each category, following Barnhardt et. at (2017). Each index is a simple average of z-



group are not statistically significant for all but one outcome. The only exception is the 

participant age, which is 0.22 years younger in the winner group, at the 10% level. However, 

its magnitude is too small to be considered economically relevant.  

Descriptive statistics of lottery participants: In Table 1, Panel A, we report applicants 

demographics before participating in the PVG program. More than half of participants 

(63.5%) were female and only 20 percent were single. Household heads had 39 years old on 

average and 13.2 percent were illiterate, which is higher than the national average (8.4% in 

2005 and 5.1 % in 2018). The average number of people per household was 5.08, which is, 

again, higher than the national mean (3.8 in 2005 and 3.1 in 2018).    

In Panels B and C, we report baseline house quality characteristics and household assets. 

Applicants to the PVG program were relatively disadvantaged, with fewer than half (38.3%) 

owning a fridge, nine percent owing a washing machine, three percent owning a motorcycle 

and only a one percent owning a computer. In comparison, roughly eighty-four percent of 

Colombian households owns a fridge, sixty-two percent owns a washing machine, twenty-

five percent owns a motorcycle and thirty-nine percent owns a computer (Camacho et. al, 

2022). They also lived in low quality overcrowded houses: only 57% of them were connected 

to the sewage network, 64% had private toilet, 65% had durable walls and there were 2.29 

persons living per room on average.    

In Panel D we report applicant labor market conditions. Less than half of participants (47%) 

were working, and almost all of them were in the informal economy. Also, roughly a third of 

participants (34%) were doing household chores and only 4.6 percent were looking for a job 

at baseline.  

As a complement, Figure 7 shows the SISBEN III Index Score distribution for lottery 

participants and the rest of households in the third wave of the “Census of the Poor”. This 

figure indicates that lottery participants were the poorest among all households in SISBEN 

III at baseline.  

V. Results 

This section is divided into two (2) parts. The first part presents the first-order effects of the 

program. These impacts are the immediate results of relocation, such as housing and 

neighborhood quality. On the other hand, the second part presents the higher-order effects of 

PVG program. These effects are generated as a consequence of the first order effects of the 

program. Here we examine the impacts of PVG on variables such as employment, income, 

expenditures and savings, asset accumulation, poverty, and social capital. 

First-order results 

A. Program Take Up 

In Table 2, rows 1-2, we examine whether lottery winners and losers received a free house 

under the PVG program. Indeed, almost all winner households (98.22 - 98.95%) received a 

                                                           
scores of component outcomes. The amenities index includes the following variables: house has electricity, 

water, sewer system, natural gas, waste collection, durable wall, durable floor, separate kitchen and private 

toilet, and persons per room. The assets index includes the following assets: fridge, washing machine, computer, 

motorcycle, car, stereo, and oven.  



free house and almost no loser household received a free house (0 - 0.01%).  Therefore, the 

impact of winning the housing lottery (ITT) is very similar to the impact of receiving a free 

house (ATE).  

However, this finding does not allow us to examine whether the households who received a 

free housing actually live in the unit built under PVG program. It is possible that beneficiary 

households rented out (illegally) or abandoned the housing units as in other housing programs 

in developing countries (e.g., Barnhardt et. al, 2017). Thus, we investigate in Table 2, row 3, 

how many winner households resided in the housing unit by 2020. We find that 96.03% of 

beneficiaries reported that they reside in the unit, six years after the housing lottery (Table 2, 

row 3). 

It is important to underline here that beneficiaries have incentives to answer this question 

affirmatively in the housing survey, since not living in the assigned unit is a cause for losing 

it. Hence, we asked in the survey if the household owns the dwelling where they live. Most 

beneficiary households (76.93%) responded affirmatively to this question (Table 2, row 4).   

In summary, our measures indicate that the program’s take-up is between 77-96%. This range 

is higher than take-up rates estimated in housing programs in the US (e.g., Kling, Liebman, 

and Katz 2007; Jacob and Ludwig 2012) and other developing countries (e.g., Barnhardt et. 

al, 2017; Franklin, 2019; Machado and Rachter, 2020). 

B. Urbanicity and Housing Quality 

Table 3 reports the effect of PVG program on housing and neighborhood quality. In Panel A 

we examine changes in participants’ housing amenities and in Panel B we examine whether 

the program moved beneficiary households to locations closer or further from urban 

infrastructure.  

The results in Panel A, rows 2-5 show that winners live in better quality houses: the 

probability of having a durable wall increases by 13.1 percentage points (≈ 18% of the control 

mean), the probability of having a durable floor increases by 15.1 percentage points (≈ 20% 

of the control mean), the probability of having a private toilet (inside the house) increases by 

19.1 percentage points (≈ 28% of the control mean) and the probability of having a separate 

kitchen increases by 5 percentage points (≈ 8% of the control mean). Also, we find that 

winners live in less overcrowded houses (Panel A, row 6) and have better access to public 

services, including internet (Panel A, rows 7-12). At last, in Panel A, row 1, we show that 

lottery winners have a higher probability of making housing improvements by 30 percentage 

points (≈ 210% of the control mean). As a robustness check, we find similar estimates using 

the information of the household survey (see Table A- 1).  

Consistent with this pattern, the housing amenities index (Panel A, row 13) suggests that 

lottery winners gain a 0.29 standard deviation improvement in housing amenities. Finally, in 

Table A- 2, we show that winners’ homes have less risk of natural disasters (e.g., floods, 

rockslides, or cyclones). 

On the other hand, the results in Panel B, row 1, show that winners reside roughly a third of 

a kilometer closer from the city center, five and a half years after the housing lottery. This is 

a striking result given that many housing projects were built in greenfield areas in the 

outskirts of the cities. Furthermore, in Panel B, rows 2-12, we find that winners take less time 



to reach different facilities such as the nearest bus station (≈ -45% of the control mean), the 

nearest school (≈ -10% of the control mean), the nearest kindergarten (≈ -13% of the control 

mean), the nearest hospital (≈ -20% of the control mean), the nearest supermarket (≈ -37 of 

the control mean) or the nearest police station (≈ -29% of the control mean). As a result, the 

distance index is 0.19 standard deviations less in winners than in losers.  

In our qualitative interviews, beneficiaries typically stated that the location of the projects 

allows them to access easily to commercial and social facilities21. In this regard, one 

beneficiary in Bogotá (the capital and largest city in the country) said: 

“It is a very good sector where we are, we have several access roads to any part 

of the city, before we had to walk almost eight blocks to find the bakery, the 

cafeteria, the things that were needed for daily life” 
 

As a complement, in Table A- 3, we report that winner households have a higher probability 

of living in neighborhoods with public lighting, surveillance services, and garbage cans, 

while they have a lower probability of living near bars and brothels.  

C. Safety  

Table 4 reports the effect of PVG program on beneficiaries’ safety. In Panel A, we examine 

whether the program moved beneficiary households to safer or unsafe neighborhoods using 

the National Police data and in Panel B we examine changes in participants’ perceived 

neighborhood safety.  

The results in Panel A show that winners live in slightly safer neighborhoods according to 

the National Police data: we estimate that winners’ neighborhood crime index is 0.012 

standard deviations less in winners than in losers in 2020 (Panel A, row 6)22. By contrast, the 

results in Panel B show that winners have worse perceptions of neighborhood safety than 

losers: the probability of reporting that the neighborhood is safe decreases by 7 percentage 

points (≈ 12% of the control mean) and the winners’ perceived neighborhood safety index is 

0.07 standard deviations less than losers (Panel B, row 6).  

In qualitative interviews as well, several beneficiaries highlight that there are situations such 

as threats, assaults, homicides, prostitution, local street gang activities, acts of vandalism and 

drug trafficking inside the housing projects (mainly in projects located in bigger cities). Also, 

there were cases of internally displaced households that found their victimizers (or their 

families) living in the same housing projects (Sliwa & Wiig, 2016). A respondent in Turbo, 

a port located 340 km north of Medellín (the second largest city in the country), stated that:  

“Sometimes there are fights between gangs. A year after I moved, some boys 

were killed right there. So, I am always aware that my children do not leave the 

house without me. But if you don't mess with anyone, you're ok.” 
 

In sum, winners may have moved to safer neighborhoods, but the housing projects 

themselves have become hotbeds of insecurity and violence over time.  

                                                           
21 In other qualitative studies, researchers found that beneficiaries were able to meet most of their daily needs 

within the housing projects (Sliwa, 2017). 
22 We obtain similar results in 2018 and 2019 (Table A- 4) 



Together, the first-order effects provide strong evidence that PVG beneficiaries were 

relocated to better-quality housing, in terms of location, structure, space and access to public 

services. However, they feel unsafe due to the presence of local street gangs, drug trafficking, 

and other illegal activities inside the housing projects. 

Higher-order results 

This section assesses whether these first-order impacts of PVG generated (or not) higher-

order impacts on beneficiaries’ living conditions, such as labor market outcomes, 

expenditures and savings patterns, acquisition of durable goods, poverty, and social capital.  

A. Labor market outcomes 

First, in Table 5 we report the effect of PVG on current labor market outcomes. In Panel A 

we examine changes on participants’ employment status (extensive margin) and in Panels B 

and C we explore changes on participants’ working conditions (intensive margin).   

The results in Panel A show that winner household heads increase their labor supply in the 

medium run. The point estimates reveal that winners have a higher probability of being 

employed by 1.4 percentage points (≈ 3% of the control mean). Moreover, we find that 

winners have a higher probability of looking for a job by 1.4 percentage points (≈ 13% of the 

control mean). In contrast, in row 3, we show that winners have a lower probability of doing 

home duties by 2.4 percentage points (≈ -7% of the control mean).  

Similarly, the results in Panels B y C show that winners improve their working conditions, 

as well. In rows 1 and 3 of Panel B, we find that winner household heads are less likely to 

work as farm workers by 10% and more likely to work as self-employed workers by 4%23. 

Also, in row 4 of Panel B, we estimate that winners work more hours than losers, albeit this 

effect is small (≈ 2% of the control mean). At last, we show in Panel C, significant increases 

in winners’ earnings, driven by positive changes in labor income (34%, row 2). However, we 

do not find an effect of PVG in beneficiaries’ labor formality (Panel B, row 5).   

It is important to highlight here that we find similar estimates when we include all working-

age members of participant households (see Table A- 5). Therefore, the program not only 

improves the labor conditions of households’ heads (i.e., the property owner), but of all 

working-age members of beneficiary households.  

Consistent with this pattern, we find in our qualitative fieldwork that beneficiaries had more 

employment opportunities, but most of them were self-employed in informal businesses. For 

example, a male recipient in Turbo (Antioquia), comments: 

“I feel comfortable with the fact of being able to interact with more people to 

make an income since in the rural area if it is not under a contract, you cannot 

earn money. On the other hand, here is always something to do and to sell.” 
 

Next, we estimate heterogeneous effects of PVG program by gender. The results in Table 6, 

Panel A indicate that female recipients increase their labor supply. In rows 1-3, we show that 

female household heads are more likely to be employed (≈ 5% of the control mean) and to 

                                                           
23 Related to this result, in Table A- 6 we show that lottery winners currently work in different economic sectors 

(secondary and tertiary sectors) relative to losers, driven by changes on male recipients.  



be looking for a job (≈ 27% of the control mean), and less likely to be doing home duties (≈ 

6% of the control mean). Nonetheless, we do not observe any differences in female working 

conditions between lottery winners and not-winners (except income).  

In contrast, we do not find any effect of PVG program on male labor supply, but we show 

that male recipients improve their working conditions. The estimates reveal that male winners 

have a higher probability to be self-employed workers in 7% (Panel B, row 1) and have a 

lower probability to work as farm workers in 11% (Panel B, row 3). Furthermore, in Panel 

B, row 4, we estimate that male winners work more hours (≈ 2% of the control mean) and in 

Panel C, row 2, we show that male winners earn more labor income (31%). Again, we find 

similar estimates when we include all working-age members of participant households (see 

Table A- 7).  

B. Expenditures and savings 

Table 7 reports the effect of PVG program on expenditures and savings. In Panel A, we 

explore changes in participants’ current expense structure and in Panel B we examine 

changes in participants’ savings behavior.    

The results in Panel A, show that winner households experience an (almost total) reduction 

of rental expenses (-93%), while spending more on other current expense categories: we 

estimate an increase of 3% in food expenses (row 1), a 10% in health expenses (row 3), a 

30% in education expenses (row 4), a 164% in utility expenses (row 5)24, a 57% in transport 

expenses (row 6), and 34% in other current expenses (row 8). At last, the result in row 9 

shows that the total current expenditure of winner households is 5% less that not-winner 

households25. This finding suggests that winners’ reduction in rental expenses generates a 

larger effect than increases on other spending categories in their current expense structure.  

On the other hand, the results in Panel B, show that winners save more in the extensive (row 

1) and intensive margins (row 2). Also, we find that winner households are more likely to 

save in cash at home (≈ 26% of the control mean) and less likely to save in a bank (≈ - 51% 

of the control mean).   

In short, these results show that the increase in labor income and the drop in rental expenses 

generated a recomposition of beneficiary household expenses. Winners can use more 

resources on other spending categories and save more money in the medium run. This result 

is shared by beneficiaries interviewed in our qualitative fieldwork. In this regard, a 

beneficiary from the city of Cúcuta (a provincial capital), stated that:  

“[Having your own home is] a lot of help because you save on rent. I must work 

is to pay for utility bills, for food.” 

C. Assets 

In Table 8, we turn to the probability of owning some durable goods. The results show that 

winners currently have more durable goods than not-winners. For example, the probability 

of owning a fridge increases by 8.5 percentage points (≈ 18% of the control mean), the 

probability of owning a washing machine increases by 7.3 percentage points (≈ 42% of the 

                                                           
24 In interviews, we found that for some households it was the first time they had to pay utility bills. 
25 As a robustness check, we find similar estimates in Table A- 8 using the information of the household survey 



control mean), the probability of owning a computer increases by 7.4 percentage points (≈ 

255% of the control mean)26, the probability of owning a motorcycle increases by 1.4 

percentage points (≈ 23% of the control mean), and the probability of owning other properties 

increases 3.4 percentage points (≈ 188% of the control mean). Subsequently, the assets index 

is 0.183 standard deviations more in winners than in losers. These results are consistent with 

evidence that asset-transfer programs lead to more asset accumulation in the medium-run 

(Bandiera et. al, 2017). 

In our qualitative fieldwork with households, some beneficiaries reported that having their 

own house has motivated them to acquire durable goods, since the frequent change of 

residence before prevented to have many belongings with them. A respondent in Miranda, a 

small municipality in Cauca department, said:  

“When you have your own home, you can buy all your things. Everything you 

need, all the household items. For example, I have my motorcycle to transport 

me”.  

As a complement, in Table A- 9 we explore heterogenous effects by household’s head 

gender. We find that these impacts are larger among female household heads. These results 

can be a persistence channel of the positive effect of the program on the female labor supply 

(see Table 6), given that improvements in home technologies (e.g., fridge or washing 

machine) can increase female labor supply, by freeing up time previously spent in home (e.g., 

Duflo, 2012; Franklin, 2020).  

D. Poverty 

Table 9 reports the effect of PVG program on household poverty. We use the 

Multidimensional Poverty Index (MPI) and the SISBEN IV classification system as our 

poverty measures. SISBEN IV classifies households into four (4) groups according to their 

living conditions and their ability to generate income (Departamento Nacional de Planeación, 

2022), as follows: Group A includes households in extreme poverty, Group B includes 

households in moderate poverty, Group C includes households in a condition of vulnerability 

and Group D includes household that are not in poverty or vulnerability situation.  
 

The results in rows 1-4 show that lottery winners are less likely to be in Group A (the poorest) 

in SISBEN IV (≈ -34% of the control mean) and more likely to be in Groups C (≈ 31% of 

the control mean) and D (≈ 71% of the control mean) in SISBEN IV. Moreover, in rows 5-6 

we find that the probability of being multidimensionally poor decreases between 25% and 

32% in winners. Finally, in row 7, we estimate that winners were relocated to less 

multidimensionally poor neighborhoods according to census data.   

In sum, the relocation to better-quality housing and the improvement in labor market 

conditions reduced the poverty incidence of the winner households. 

 

                                                           
26 The greater magnitude of the effect of PVG in computers (compared to the other durable goods analyzed) 

can be explained mainly to the agreement that the MVCT signed with the Ministry of Information and 

Communication Technologies for the provision of computers to beneficiaries of some housing projects. 

Examples can be found here: MVCT (2014, 2015, 2017). 

https://minvivienda.gov.co/sala-de-prensa/entregan-subsidios-de-computadores-para-beneficiarios-del-proyecto-villa-diana-carolina-iii-en-ricaurte-cundinamarca
https://minvivienda.gov.co/sala-de-prensa/minvivienda-cumple-los-caquetenos-con-la-entrega-de-conexiones-digitales-beneficiarios-de-vivienda-gratuita
https://mintic.gov.co/portal/inicio/Sala-de-prensa/Noticias/48095:1-248-beneficiarios-de-viviendas-gratis-en-Bogota-tendran-acceso-a-internet-y-computadores


E. Social capital 

Finally, Table 10 reports the effect of PVG on beneficiaries’ social capital. In Panel A, we 

examine changes in participants’ social networks and in Panel B, we compare collective 

action levels in participants’ neighborhoods.  

We find some evidence of destruction of beneficiaries’ local social capital in Panel A. The 

results in row 1 show that winners live on average 9 minutes further to the nearest relative (≈ 

30% of the control mean). Moreover, in row 4, we find that winners’ informal lending ties 

were severed due to the relocation: beneficiaries feel less comfortable lending $30.000 COP 

(≈ $8 USD) to a neighbor in 7.4 percentage points (≈ - 22% of the control mean).  

In previous studies, researchers found that PVG beneficiaries lost their safety networks, such 

as money lending, family support and sharing after relocation (Wainer and Vale, 2021). 

Moreover, SNAIS staff interviewed stated that beneficiaries have difficulties in 

strengthening ties with neighbors due to insecurity conditions inside the housing projects. 

Finally, some beneficiaries highlight that not knowing their neighbors before moving added 

to the new experience of living very close increased mistrust.  

However, other results in Panels A and B show that collective action levels are larger in 

winners’ neighborhoods. In Panel B, row 1, we show that the probability that neighbors help 

each other frequently increases 6.6 percentage points in winners’ neighborhoods (≈ 42% of 

the control mean). In Panel A, row 3, we find that winners have more neighbor phone 

numbers than losers (≈ 28% of the control mean) and in Panel B, rows 2-5, we show that in 

winners’ neighborhoods there are more recycling campaigns, sporting events, and neighbors 

contribute more to the purchase of security cameras. In this regard, most of beneficiaries 

interviewed highlighted the efforts made by SNAIS support program to promote the 

community organization of residents of the housing projects.   

Taken together, our results suggest that relocation damaged support and family ties, 

consistent with the housing literature (e.g., Alzúa et. al, 2016), but winners invested more in 

collective actions inside the local communities due in part to SNAIS support program.  

VI. Mechanisms 

Our findings so far indicate that winners have better labor outcomes today: female 

beneficiaries increase their labor supply, while male beneficiaries change their job towards 

more profitable economic sectors. Also, we find that both (men and women) increase their 

earnings, driven by changes in labor income.  Moreover, we show that higher income and the 

reduction of rental payments allows beneficiaries’ households to allocate more resources on 

other spending categories (e.g., food, education, or health), acquire more durable goods, such 

as fridges, washing machines, computers, or motorcycles, and even save more. At last, we 

find that winners are less likely to be poor. Therefore, in this section we explore potential 

mechanisms that may explain these higher-order results.  

A. Access to financial system and entrepreneurship 

One possible mechanism for these results is that beneficiaries had better access to the 

financial system and therefore could make more productive investments that increased their 

employment and income. Nonetheless, the results reported in Table 11, Panel A, show that 



access to financial system is quite similar between winners and not-winners of housing 

lotteries. It should be noted that these results are derived from the fact that the delivered 

house is a non-transferable asset, so it cannot be used as collateral in the credit market.  

Another related mechanism is that the beneficiaries decided to create new own businesses 

inside their homes or in their neighborhoods. This hypothesis may be reinforced by the fact 

that within the SNAIS, entrepreneurial trainings were offered to beneficiaries, as well as 

training in accounting, communication skills, and financial matters. Additionally, in some 

housing projects in capital cities such as Bogotá and Monteria, Prosperidad Social even 

provided some capital to finance these ventures.  

However, the results of Table 11, Panel B, show that there are no differences in the creation 

and formalization of new businesses between winner and not-winner households, even 

though the probability of receiving entrepreneurial trainings increases 14.2 percentage points 

in winners (≈ 101% of the control mean). Therefore, this hypothesis does not seem to be the 

mechanism that explains the higher-order impacts of the program. 

It is important to add here that this mechanism was not plausible considering that 

entrepreneurial trainings were not given in all housing projects. According to the household 

survey, only 35.81% of beneficiaries had some type of accompaniment on these issues under 

the SNAIS. Also, some municipal land use plans (POT, in Spanish) make illegal to operate 

any kind of businesses or economic activities inside the housing projects (Sliwa, 2017).  

B. Advantages of the new locations 

An alternative explanation is that winners were relocated to places with greater economic 

activity and had better access to the local labor markets. In support of this hypothesis, we 

find that winners live nearer to the city center (Table 3, Panel B), were relocated to less 

multidimensionally poor neighborhoods (Table 9) and take less time to reach different 

facilities such as public transport stations, schools, universities, hospitals, supermarkets, 

police stations, parks, and banks (Table 3, Panel B)  

To empirically verify this mechanism, we use nighttime lights data to assess whether the 

beneficiaries currently live in places with greater economic activity. Night light data have 

become a very popular and useful proxy for economic activity, especially in small geographic 

units, where there is no information available (e.g., Bleakley and Lin, 2012; Henderson, 

Storeygard and Veil, 2012; Michalopoulos and Papaioannou 2013). 

In this exercise, we use the Visible Infrared Imaging Radiometer Suite (VIIRS) data in 

January 2020 (before COVID-19 pandemic began). We create buffers around the housing 

location in SISBEN IV. Subsequently, we estimate the logarithm of light intensity within 

each buffer and this variable correspond to our measure of economic activity. A graphic 

display of this process can be found in Figure 8. 

Indeed, the results of Table 12 show that winner households currently reside in places with 

greater levels of economic activity. These results are robust to changes of the buffer size 

(columns 1-5), the measurement of light intensity used (see Table A- 10 and Table A- 11) or 

VIIRS data date (i.e. December 2019) (Table A- 12).  As a complement, we look if the 

inclusion of our measure of economic activity changes the effects of PVG program on labor 

market outcomes (Table 5 and Table 6). The results in Table A- 13 and Table A- 14 suggest 



that location in places with greater economic activity fully explains the positive impacts of 

PVG program on employment and type of work, and partially the impact on earnings. 

In related qualitative studies, beneficiaries agreed that there were far better opportunities for 

employment and education for them and their children in the housing projects, and this may 

be the main reason why they want to stay there (Sliwa & Wiig, 2016).  

In most housing programs in developing countries, beneficiaries were relocated to peripheral 

neighborhoods with low provision of public goods and few economic opportunities 

(Barnhardt et. al, 2017; Chagas and Rocha, 2019; Picarelli, 2019; Rachter and Machado, 

2020; Rojas-Ampuero and Carrera, 2021). As a result, the labor conditions of recipients 

worsen, and many residents decided to move out of the projects and return to the informal 

settlements from which they had come or to relocate to lower-quality housing closer to the 

main employment centers. In contrast, in PVG program, beneficiaries were relocated to 

places with a higher provision of public goods, more economic activity, and greater transport 

facilities. Consequently, the labor conditions of recipients improve, thereby increasing their 

income, investments, and consumption in the medium run. 

C. Tenure security 

At last, an alternative mechanism that can explain these higher-order results is the improved 

tenure security hypothesis. This mechanism establishes that strengthening formal ownership 

rights (e.g., giving a free house) frees up time that households previously devoted to 

maintaining tenure security in informal settlements (Field, 2007). Therefore, the opportunity 

cost of employment is reduced, and households can increase their labor supply. If this 

hypothesis is driving our results, we should see some evidence that relocation have positive 

impacts on winners’ perceptions of neighborhood safety (Franklin, 2020). However, we show 

in Table 4, Panel B, that beneficiaries feel unsafe inside the housing projects due to the 

presence of local street gangs, drug trafficking, and other illegal activities there.  

VIII. Conclusion 

[What title would you give to your life story?] “I would give it “A harmonious family life” 

... Because I live happily with my family, I live in harmony, I live in peace and tranquility 

now” (PVG Beneficiary in Turbo, interview, September 1, 2020). 
 

This paper estimates the medium-run impacts of the Free Housing Program (PVG), a large-

scale public housing program which provides over 120.000 free houses to the most 

disadvantaged households in Colombia, on the living conditions and well-being of recipients. 

These households cannot access the financial system, nor do they have the necessary savings 

capacity to purchase their own home. First, we find that 77%-96% of beneficiary households 

still live in the house delivered in the program, circa 5-6 years after its implementation. These 

results can be explained because beneficiary households were relocated to better-quality 

housing, in terms of structure, space and access to public services, in places with a greater 

provision of public goods, proximity to complementary services (e.g., schools, hospitals, 

police stations, supermarkets, banks, among others) and higher levels of economic activity.  

Due to these location advantages, PVG beneficiaries were also able to improve their labor 

conditions, either through greater labor participation (in woman), or by changing the type of 

work or economic sector (in men), and even earning more income (both). As a result, 



beneficiary households were able to restructure their expenses, allocating more resources to 

other spending categories (e.g., education, food, health, or transport), as well as in the 

acquisition of durable goods and savings. In sum, all these previous impacts allowed PVG 

beneficiaries to escape from the condition of extreme poverty.  

These results highlight the importance of providing complementary services (i.e., social 

infrastructure and social support strategies) in housing programs to reduce the negative 

impacts of relocation. Precisely, this is the main difference between PVG and other housing 

programs in developing countries. In these programs, the housing projects were usually built 

far from the city center, in places with poor infrastructure and little provision of public goods. 

For that reason, a special disconnection is generated between the housing location and the 

employment opportunities, thus increasing search-and-commuting costs, and decreasing 

labor participation (Picarelli, 2019). This situation also motivates the beneficiaries to leave 

the housing projects and move to lower-quality housing, but closer to the main employment 

centers of the cities.  

However, it is important to mention that PVG still has a significant room for improvement. 
In this regard, it is crucial that the National Police have a more active presence inside the 

housing projects to combat criminal activities and strengthen police-community 

relationships. Beneficiaries highlight that insecurity and coexistence problems inside the 

housing projects constitute one of the greatest difficulties they must face after relocation. In 

addition, insecurity does not allow the beneficiaries to develop new social ties and increase 

their social capital after relocation.  

We find that PVG beneficiaries improve their employment and earnings, but most of the jobs 

they can get are still in the informal economy. For this reason, we recommend strengthening 

SNAIS program to provide entrepreneurial training and opportunities of access to formal 

jobs, to all beneficiaries of the program. At the same time, municipalities can introduce 

flexible, mixed land-use development plans around the housing projects and provide 

affordable spaces for commercial activities within the projects that may be rented out to 

residents to expand their livelihood opportunities (Sliwa and Wiig, 2016)27. On the other 

hand, it is also possible to study the implementation of mechanisms to promote financial 

inclusion and access to formal credit markets to PVG beneficiaries, considering that these 

household are more inserted in local labor markets, earn more income and save more (but 

not in the financial system).  

A frequent critique of this type of programs is that government supply of free housing is a 

particularly expensive intervention. However, the positive impacts of PVG on beneficiaries’ 

well-being can outweigh the financial costs of the program. 

 

 

                                                           
27 Some studies highlight that the Colombian government did inconsistent policies to support PVG beneficiaries. 

For example, the government resists incorporating land mixed-uses inside the housing projects but at the same 

time, support beneficiaries by delivering seed grants and capacity training to small entrepreneurs through the 

National Learning Service Agency (SENA) under SNAIS strategy (Sliwa and Wiig, 2016; Sliwa, 2017; Wainer 

and Vale, 2021).  
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Figure 1: Type of dwelling inhabited by a beneficiary household before and after 

participating in PVG program 

 
Source: Google Maps 

 

Figure 1A. Jane Doe* is an internally displaced person from Chiriguaná, a municipality in 

the department of Cesar. In 2002, she fled her home and settled in Valledupar, the provincial 

capital. According to SISBEN III records, she lived in Nuevo Horizonte, one of many 

informal settlements in Valledupar inhabited largely by internally displaced households.  

 
Source: Google Maps 

 

Picture 1B. In 2014, she won a housing lottery, and received a free house at Urbanización 

Nando Marin, a housing project in Valledupar. In 2019, she continues to live in the project, 

according to SISBEN IV records.  

 



Figure 2: Location of Housing Projects 

 

Note: this figure shows the location of the housing projects built under PVG program at the 

municipality level. The municipalities in orange are those where PVG projects (under Stage 

I) were built (201 municipalities). Similarly, municipalities in blue are those where PVG 

projects (under Stage II) were built (114 municipalities). At last, municipalities in green are 

those where PVG projects (under Stage I and Stage II) were built (26 municipalities).   

 

 

 



Figure 3: Examples of housing projects built under the Free Housing Program (PVG) 

 
Source: MVCT 

 
Figure 3A (multi-family home): Urbanización Las Gardenias, located in the southwest of the city 

of Barranquilla, is the largest free housing project in the country, with a total of 4,080 housing units.  

 
Source: MVCT 

 
Figure 3B (two-family home): Urbanización Bicentenario, located in the small municipality of 

Miranda (Cauca Department). Here, a beneficiary household lives in the first floor and another 

hosuehold lives in the second floor of the building. This project consists of 206 housing units.  

 
Source: MVCT 

 
Figure 3C (single-family home): Ciudad Equidad, located in the southeast of the city of Santa Marta, 

is the second largest free housing project in the country, with a total of 4.000 units 



Figure 4: Characteristics of free houses  

 
Source: Uricoechea Jaramillo (2020) 

 

Panel A: Example of a house plan for a single-family home built under PVG program 

 
Source: MVCT 

 

Panel B: This is a photo of the interior of a house built in Urbanización Oro Blanco, located 

in Turbaco (Bolivar), a municipality near Cartagena de Indias.  

 

 

 

 

 



Figure 5: PVG Beneficiaries by Eligibility Group 

 

Note: this figure presents the distribution of beneficiaries across the three vulnerable groups 

in Stage I. The exact numbers for each group are as follows: Internally displaced households: 

36,410 directly assigned and 20,563 lottery winners. Victims of natural disasters: 14,587 

directly assigned and 223 lottery winners. Unidos Network (extreme poverty group): 6,751 

directly assigned and 14,686 lottery winners.   

 

 

 

 

 

 

 

 



Figure 6: Urban infrastructure built near housing projects 

 

 
Source: Colombian Ministry of Education 

 

Figure 6A: In 2017, it was completed the construction of a school (Institución Educativa 

Técnica Villa Olímpica), near Villa Olímpica, a housing project in the city of Galapa 

(Atlántico)  

 

Source: National Police 

 

Figure 6B: In 2018, the construction of a police station in the vicinity of San Fernando del 

Rodeo, a housing project in the city of Cucuta, was completed. 

 

 

 



Figure 7: Poverty Index Score (SISBEN III) Distribution (at pre-treatment) 

 

Note: this figure plots the SISBEN III Index Score distribution among lottery participants (in 

red) and the rest of households (in blue) interviewed in the third wave of the “Census of the 

Poor” in 2010.  

 

 

 

 

 

 

 

 

 

 

 



Figure 8: Construction of our economic activity measure using nighttime data 

 

Figure 8A: First, we create buffers (of variable size) with center in participant’s house 

location (in SISBEN IV dataset).  

 

Figure 8B: Then, we calculate some measures of light intensity within each buffer (e.g., 

maximum, sum, or average) using VIIRS nighttime data. 

 

 

 



Table 1:  Balance in baseline characteristics 

  (1) (2) (3)   (1) (2) (3) 

VARIABLES 

Winner 

Not-

winner 

mean 

Obs. 

VARIABLES 

Winner 

Not-

winner 

mean 

Obs. 

Panel A: Demographics Panel C: Assets 
        
Household head age -0.222* 39.164 67,021 Household owns fridge -0.002 0.383 67,021 

 (0.134)   
 (0.004)   

Household head is female 0.000 0.635 67,021 Household owns washing machine -0.001 0.093 67,021 

 (0.005)   
 (0.003)  

 
Household head is single 0.004 0.204 67,021 Household owns computer -0.001 0.013 67,021 

 (0.004)   
 (0.001)  

 
Household head illiterate  -0.004 0.132 67,021 Household owns motorcycle -0.002 0.030 67,021 

 (0.003)   
 (0.002)  

 
Number of people per household -0.039 5.086 67,021 Assets index -0.007 -0.011 67,021 

 (0.024)   
 (0.005)  

 
Panel B: Housing Quality Panel D: Labor outcomes 
        
Durable wall -0.002 0.649 67,021 Household head is working -0.001 0.471 67,021 

 (0.004)    (0.005)  
 

Private toilet -0.000 0.636 67,021 Household head is looking for a job 0.002 0.046 67,021 

 (0.004)  
  (0.002)  

 
Persons per room  0.003 2.299 67,021 Hous. head does household chores -0.000 0.341 67,021 

 (0.015)  
  (0.005)  

 
House has sewer service 0.005 0.573 67,021 Ln Household head income 0.015 11.841 31,567 

 (0.003)  
  (0.034)  

 
Housing amenities index 0.004 0.014 67,021 Contribute to pension -0.000 0.011 31,567 

  (0.004)       (0.001)     
Note: This table estimates the effect of winning the housing lottery on pre-treatment indicators using SISBEN III data. We only use the information of lottery participants of 

PVG projects (Stage I) since 2014. Here, we test for pre-treatment differences in four different groups of outcomes: demographics (Panel A), housing quality (Panel B), household 

assets (Panel C), and labor market conditions (Panel D). The estimates have municipality, time, and lottery fixed effects. The Amenities Index consists of the simple average of 

z -scores of the following variables: the house had durable walls and floors, a private toilet, a separate kitchen, electrical, water, natural gas, sewer and waste collection services, 

and number of persons living per room. Similarly, the Assets Index consists of the simple average of z -scores of the following variables: household owns a fridge, a washing 

machine, an oven, a stereo, a computer, a motorcycle, and a car. At last, the estimates on income and labor formality are only made for the subset of participants who were 

working at the time of SISBEN III survey. Robust standard errors in parenthesis. *** p<0.01, ** p<0.05, * p<0.1  

 



Table 2: Program Take-Up 

  (1) (2) (4) 

  Winner 

Not-

winner Obs. 
    

Household received a free house (survey data) 0.986 0.000 71,653 
   

 

Household received a free house (PVG data) 0.982 0.001 76,231 
   

 

Winner resides (in 2020) in the free house (survey 

data) 0.960 - 
27,051 

   
 

Household owner of the dwelling they live (survey 

data) 
0.770 0.104 71,653 

   
 

Note: This table shows the program take-up using the administrative PVG dataset and the household survey. 

Column (1) reports the mean of each take-up indicator for the winner group (treatment). Column (2) reports 

the mean of each take-up indicator for the not-winner group (control). Column (3) reports the number of 

observations.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Table 3: Impact of Winning a Housing Lottery on Housing Quality and Neighborhood Characteristics 

  (1) (2) (3)   (1) (2) (3) 

VARIABLES 
Winner 

Not-winner 

mean 
Obs. 

VARIABLES 
Winner 

Not-winner 

mean 
Obs. 

Panel A: Housing Quality  Panel B: Urbanicity 

        
Housing improvements 0.186*** 0.145 71,653 Distance to city center (in km) -0.328*** 4.136 52,181 

 (0.004)    (0.036)   
Durable wall 0.131*** 0.728 53,235 Minutes to nearest bus station -10.06*** 22.409 70,506 

 (0.004)   
 (1.880)  

 
Durable floor 0.155*** 0.774 53,235 (...) nearest school -2.105* 21.462 66,948 

 (0.004)   
 (1.083)  

 
Private toilet 0.194*** 0.684 53,235 (...) nearest kindergarten -2.824** 21.35 54,467 

 (0.004)   
 (1.172)  

 
Separate kitchen 0.050*** 0.605 53,235 (...) nearest hospital -6.408*** 31.74 71,570 

 (0.005)   
 (1.592)  

 
Persons per room  -0.433*** 2.502 50,662 (...) nearest supermarket -10.407** 27.887 71,505 

 (0.014)   
 (4.958)  

 
House has electrical service 0.030*** 0.947 53,235 (...) nearest drugstore -6.831*** 19.835 71,139 

 (0.002)    (1.293)  
 

(…) water service 0.122*** 0.786 53,235 (...) nearest police station -7.035*** 24.197 68,540 

 (0.004)    (1.392)  
 

(…) sewer service 0.238*** 0.637 53,235 (...) nearest park -6.279*** 19.541 69,845 

 (0.004)  
  (1.200)  

 
(…) natural gas service 0.185*** 0.553 53,235 (...) nearest bank -6.246*** 33.391 67,960 

 (0.004)  
  (1.842)  

 
(…) waste collection service 0.238*** 0.637 53,235 (...) nearest library -1.976 27.609 57,114 

 (0.004)  
  (1.289)  

 
(…) internet 0.075*** 0.054 53,235 (...) nearest university -4.438* 38.214 51,426 

 (0.003)  
  (2.282)  

 
Housing Amenities index 0.298*** -0.096 53,235 Distance index -0.193*** 0.085 71,653 

  (0.005)       (0.036)     
Note: This table estimates the effect of winning the housing lottery on housing quality (Panel A) and urbanicity (Panel B) using the information of SISBEN IV and the household survey. We only use 

the information of lottery participants of PVG projects (Stage I) since 2014. The estimates have municipality, time (only with SISBEN IV estimations) and lottery fixed effects. For the estimates using 
the household survey (Panel A, row 1 and Panel B, rows 2-13), an expansion factor calibrated by raking is used. The Amenities Index consists of the simple average of z -scores of the following 

variables: house had durable walls and floors, a private toilet, a separate kitchen, electrical, water, natural gas, sewer, internet and waste collection services, and number of persons living per room. 

Similarly, the Distance Index consists of the simple average of z -scores of the following variables: participant’s distance (in minutes) to the nearest bus station, school, kindergarten, hospital, 
supermarket, drugstore, police station, park, bank, library, and university. Robust standard errors in parenthesis. *** p<0.01, ** p<0.05, * p<0.1  

 



Table 4: Impact of Winning a Housing Lottery on Safety 

  (1) (2) (3)   (1) (2) (3) 

VARIABLES 

Winner 

Not-

winner 

mean 

Obs. 

VARIABLES 

Winner 

Not-

winner 

mean 

Obs. 

Panel A: Crimes reported nearest police station in 2020  Panel B: Perceived neighborhood safety  

         
Homicide -0.233*** 2.894 45,539 Neighborhood is safe -0.070** 0.576 71,653 

 (0.023)     (0.029)   

Mugging -2.183*** 31.046 45,539 Frequently: homicides 0.048** 0.148 71,412 

 (0.253)     (0.021)   

Burglary 0.019 4.303 45,539 Frequently: mugging 0.059** 0.314 71,558 

 (0.035)     (0.029)   

Personal injuries -0.246* 23.848 45,539 Frequently: gang presence 0.086*** 0.269 71,511 

 (0.142)     (0.028)   

Motorcycle hijacking -0.007 2.197 45,539 Frequently: drug dealers 0.086*** 0.349 71,051 

 (0.035)     (0.029)   

Neighborhood Crime index -0.012** 0.062 45,539 Perceived Neighborhood Safety index -0.070*** 0.654 71,653 

  (0.005)       (0.020)     

Note: This table estimates the effect of winning the housing lottery on beneficiaries’ safety. In Panel A we test for differences in reported crimes in the closest 

police station to the applicant's home (in SISBEN IV data) and in Panel B we examine changes in participants' perceived neighborhood safety using the 

information of the household survey. We only use the information of lottery participants of PVG projects (Stage I) since 2014. The estimates have municipality, 

time (only with SISBEN IV estimations) and lottery fixed effects. In Panel A estimations, we only use information of participants that live in urban areas. The 

information for the city of Bogotá is not available in 2020. For the estimates using the household survey (Panel B), an expansion factor calibrated by raking is 

used. The Neighborhood Crime Index consists of the simple average of z -scores of the following variables: number of homicides, mugging, burglary, personal 

injuries, motorcycle hijacking and car hijacking crimes reported in the closest police station to the applicant home in 2020. Similarly, the Perceived 

Neighborhood Safety Index Distance Index consists of the simple average of z -scores of the following variables: participant reports that his/her neighborhood 

is safe, and participant express that homicides, mugging crimes, gang presence and drug dealers are unfrequently in their neighborhood. Robust standard errors 

in parenthesis. *** p<0.01, ** p<0.05, * p<0.1  

 

 

 



Table 5: Impact of Winning a Housing Lottery on Labor Market Outcomes (only 

working-age household heads) 

  (1) (2) (3) 

VARIABLES 
Winner 

Not-winner 

mean 
Obs. 

Panel A: Main activity last month 

    
Working 0.014** 0.449 41,964 

 (0.006)   

Looking for a job 0.014*** 0.11 41,964 

 (0.004)   
Home duties -0.024*** 0.369 41,964 

 (0.005)   
Studying -0.000 0.005 41,964 

 (0.001)   
No activity -0.004 0.067 41,964 

 (0.003)   
Panel B: Working conditions 

    
Self-employed worker 0.018** 0.476 18,892 

 (0.009)   
Employee of a company -0.003 0.197 18,892 

 (0.007)   
Domestic worker 0.002 0.146 18,892 

 (0.006)   

Farm worker -0.017*** 0.163 18,892 

 (0.006)   

Working time in hours (survey data) 0.227* 9.505 2,970 

 (0.119)   

Worker contributes to pension -0.001 0.152 18,871 

 (0.006)   

Panel C: Income 

 
   

Ln total income 0.313*** 6.260 41,424 

 (0.077)   

Ln labor income 0.341*** 11.236 18,596 

  (0.078)     
Note: This table estimates the effect of winning the housing lottery on current labor market outcomes 

using the information of SISBEN IV. We only use the information of lottery participants (i.e., 

household heads) in working-age (18 years old and under 62 years in men or 57 years in women) of 

PVG projects (Stage I) since 2014. The estimates have municipality, time, and lottery fixed effects. 

All regressions include gender, age, and age squared as control variables. In Panel A, the main activity 

corresponds to the activity carried out by the household head in the last month before the SIBSEN IV 

survey. Finally, the estimates on Panels B and C are only made for the subset of household heads who 

were working at the time of SISBEN IV survey (except Panel C, row 1). We trimmed income 

variables above the 99 percentile. Total income has the transformation ln(1+x). Robust standard errors 

in parenthesis. *** p<0.01, ** p<0.05, * p<0.1  

 

 



Table 6: Impact of Winning a Housing Lottery on Labor Market Outcomes by Gender (only working-age household heads) 

  (1) (2) (3)   (1) (2) (3) 

VARIABLES 
Winner 

Not-winner 

mean 
Obs. 

VARIABLES 
Winner 

Not-winner 

mean 
Obs. 

MALE HOUSEHOLD HEADS FEMALE HOUSEHOLD HEADS 

Panel A: Main activity last month Panel A: Main activity last month 

         
Working 0.009 0.695 14,075 Working 0.016** 0.323 27,634 

 (0.010)     (0.007)   

Looking for a job 0.005 0.169 14,075 Looking for a job 0.021*** 0.079 27,634 

 (0.008)     (0.005)   
Home duties -0.005 0.029 14,075 Home duties -0.035*** 0.545 27,634 

                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    (0.004)     (0.008)   
Studying -0.000 0.002 14,075 Studying 0.000 0.007 27,634 

 (0.001)     (0.001)   
No activity -0.009 0.106 14,075 No activity -0.002 0.046 27,634 

 (0.006)     (0.003)   
Panel B: Working conditions Panel B: Working conditions 

         
Self-employed worker 0.036*** 0.528 9,707 Self-employed worker 0.000 0.422 9,013 

 (0.012)     (0.014)   
Domestic worker -0.002 0.011 9,707 Domestic worker 0.004 0.296 9,013 

 (0.003)     (0.013)   

Farm worker -0.027*** 0.255 9,707 Farm worker -0.005 0.057 9,013 

 (0.010)     (0.006)   

Working time in hours (survey data) 0.300** 9.654 1,687 Working time in hours (survey data) 0.170 9.207 1,273 

 (0.147)     (0.192)   

Worker contributes to pension -0.003 0.151 9,698 Worker contributes to pension -0.001 0.153 9,001 

 (0.009)     (0.010)   

Panel C: Income Panel C: Income 

 
        

Ln total income 0.287** 8.046 14,025 Ln total income 0.333*** 5.333 27,147 

 (0.130)     (0.096)   

Ln labor income             0.312*** 11.069 9,526 Ln labor income 0.387*** 11.422 8,891 

  (0.119)       (0.105)     
Note: This table estimates the effect of winning the housing lottery on current labor market outcomes using the information of SISBEN IV by gender. We only use the information of lottery participants 
(i.e., household heads) in working-age (18 years old and under 62 years in men or 57 years in women) of PVG projects (Stage I) since 2014. The estimates have municipality, time, and lottery fixed effects. 

All regressions include age and age squared as control variables. In Panel A, the main activity corresponds to the activity carried out by the household head in the last month before the SIBSEN IV survey. 

At last, the estimates on Panels B and C are only made for the subset of household heads who were working at the time of SISBEN IV survey (except Panel C, row 1). We trimmed income variables above 
the 99 percentile. Total income has the transformation ln(1+x). Robust standard errors in parenthesis. *** p<0.01, ** p<0.05, * p<0.1  

 



Table 7: Impact of Winning a Housing Lottery on Current Expenditures and Savings 

  (1) (2) (3) 

VARIABLES 
Winner 

Not-winner 

mean 
Obs. 

Panel A: Expenditures (SISBEN data) 

    
Ln expenditure on food 0.030* 12.119 41,165 

 (0.017)   

Ln expenditure on housing access -2.592*** 4.289 44,326 

 (0.056)   
Ln expenditure on health 0.096*** 0.644 42,586 

 (0.033)   
Ln expenditure on education 0.262*** 1.785 26,039 

 (0.065)   
Ln expenditure on utility bills 0.972*** 8.654 43,475 

 (0.047)   
Ln expenditure on transport 0.448*** 2.545 41,334 

 (0.055)   
Ln expenditure on cellphone services 0.082*** 0.644 43,829 

 (0.031)   
Ln other current expenditures 0.294*** 0.735 42,801 

 (0.040)   
Ln total current household expenditure -0.050*** 12.579 45,755 

 (0.009)   

Panel B: Savings (survey data) 

 
   

Household saves money 0.076*** 0.163 71,653 

 (0.025)   

Ln total household savings 0.872*** 1.762 71,653 

 (0.285)   

Household saves cash (within the house) 0.170*** 0.656 13,105 

 (0.061)   

Household saves in the bank -0.101* 0.198 13,105 

  (0.059)     
Note: This table estimates the effect of winning the housing lottery on current expenditures (Panel A) 

and savings (Panel B) using the information of SISBEN IV and the household survey. We only use 

the information of lottery participants of PVG projects (Stage I) since 2014. The estimates have 

municipality, time (only with SISBEN IV estimations) and lottery fixed effects. For the estimates 

using the household survey (Panel B), an expansion factor calibrated by raking is used. All monetary 

variables have the transformation ln(1+x). Robust standard errors in parenthesis. *** p<0.01, ** 

p<0.05, * p<0.1 

 

 

 

 



Table 8: Impact of Winning a Housing Lottery on Household Assets 

  (1) (2) (3) 

VARIABLES 
Winner 

Not-winner 

mean 
Obs. 

     
Household owns fridge 0.085*** 0.480 53,235 

 (0.005)   

Household owns washing machine 0.073*** 0.172 53,235 

 (0.004)   
Household owns computer 0.074*** 0.029 53,235 

 (0.003)   
Household owns motorcycle 0.014*** 0.062 53,235 

 (0.003)   
Household owns car 0.001 0.007 53,235 

 (0.001)   
Household owns other properties 0.034*** 0.018 53,235 

 (0.002)   
Assets index 0.183*** -0.078 53,235 

  (0.006)     

Note: This table estimates the effect of winning the housing lottery on assets using SISBEN IV data. 

We only use the information of lottery participants of PVG projects (Stage I) since 2014. The estimates 

have municipality, time, and lottery fixed effects. The Assets Index consists of the simple average of 

z -scores of the following variables: household owns a fridge, a washing machine, a computer, a 

motorcycle, and a car. Robust standard errors in parenthesis. *** p<0.01, ** p<0.05, * p<0.1  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Table 9: Impact of Winning a Housing Lottery on Poverty 

  (1) (2) (3) 

VARIABLES 
Winner 

Not-winner 

mean 
Obs. 

Panel A: Household classification in SISBEN IV ("Census of the poor") 

    
Household belongs to Group A (extreme poverty) -0.098*** 0.286 53,235 

 (0.004)   

Household belongs to Group B (moderate poverty) -0.007 0.438 53,235 

 (0.006)   

Household belongs to Group C (vulnerable) 0.075*** 0.245 53,235 

 (0.005)   

Household belongs to Group D (not poor) 0.022*** 0.031 53,235 

 (0.002)   

Panel B: Multidimensional Poverty Index 

    
Household is poor - MPI (SISBEN IV data) -0.088*** 0.349 53,235 

 (0.005)   

Household is poor - MPI (survey data) -0.137*** 0.434 71,653 

 (0.029)   

Neighborhood MPI (census data) -2.310*** 27.64 49,279 

  (0.123)     

Note: This table estimates the effect of winning the housing lottery on poverty using the information of 

SISBEN IV, the Colombian Census (Panel B, row 3) and the household survey. We only use the information 

of lottery participants of PVG projects (Stage I) since 2014. The estimates have municipality, time (only 

with SISBEN IV estimations) and lottery fixed effects. For the estimates using the household survey (Panel 

B, row 2), an expansion factor calibrated by raking is used. In census estimations, we only use information 

of participants that live in urban areas. Robust standard errors in parenthesis. *** p<0.01, ** p<0.05, * 

p<0.1  

 

 

 

 

 

 

 

 

 

 

 

 



Table 10: Impact of Winning a Housing Lottery on Social Capital 

  (1) (2) (3)   (1) (2) (3) 

VARIABLES 

Winner 

Not-

winner 

mean 

Obs. 

VARIABLES 

Winner 

Not-

winner 

mean 

Obs. 

Panel A: Social networks Panel B: Collective action in the neighborhood 

         
Minutes to nearest relative 9.115** 30.598 70,452 Neighbors help each other a lot 0.066*** 0.157 71,653 

 (3.689)     (0.023)   

Minutes to nearest friend 3.819 16.648 69,394 Neighborhood: recycling campaigns 0.216*** 0.506 71,563 

 (2.398)     (0.029)   
# of neighbor’s phone/cell numbers 0.629** 2.277 71,539 Neighborhood: sports events 0.072** 0.430 71,418 

 (0.285)     (0.030)   
Comfortable lending $30,000 COP to a 

neighbor 
-0.074** 0.333 71,653 

Neighborhood: community fairs 0.037 0.160 71,653 

 (0.029)     (0.026)   
Comfortable borrowing $30,000 COP 

to a neighbor 
0.007 0.532 71,653 

Neighbors buy security cameras 0.194*** 0.128 71,281 

  (0.031)       (0.024)     
Note: This table estimates the effect of winning the housing lottery on beneficiaries’ social capital using the information of the household survey. We only use the 

information of lottery participants of PVG projects (Stage I) since 2014. The estimates have municipality and lottery fixed effects. For these estimates, we use an 

expansion factor calibrated by raking. Robust standard errors in parenthesis. *** p<0.01, ** p<0.05, * p<0.1  

 

 

 

 

 

 

 



Table 11: Impact of Winning a Housing Lottery on Access to the Financial System 

and Entrepreneurship 

  (1) (2) (3) 

VARIABLES 
Winner 

Not-winner 

mean 
Obs. 

Panel A: Financial Access 

    
Household head applies for a bank loan 0.023 0.171 71,653 

 (0.025)   

Household head receives a bank loan -0.054 0.572 13,240 

 (0.061)   

Number of loans 0.059 0.297 71,653 

 (0.059)   

Household head has savings account 0.027 0.182 71,653 

 (0.024)   

Household head has credit card -0.002 0.076 71,653 

 (0.017)   

Panel B: Entrepreneurship 

    
Household receives training for 

entrepreneurship 0.142*** 0.140 71,653 

 (0.022)   
Creation of collective productive units 0.021 0.082 71,653 

 (0.020)  
 

Household has its own business 0.023 0.131 71,653 

 (0.022)  
 

Business at home -0.069 0.549 9,803 

 (0.078)  
 

Formal own business -0.063 0.309 9,540 

  (0.072)     
Note: This table estimates the effect of winning the housing lottery on beneficiaries’ financial 

access (Panel A) and entrepreneurship (Panel B) using the information of the household survey. 

We only use the information of lottery participants of PVG projects (Stage I) since 2014. The 

estimates have municipality and lottery fixed effects. For these estimates, we use an expansion 

factor calibrated by raking. Robust standard errors in parenthesis. *** p<0.01, ** p<0.05, * p<0.1  

 

 

 

 

 

 

 

 

 



Table 12: Impact of Winning a Housing Lottery on Economic Activity 

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

VARIABLES 

Economic 

activity 

(1000 m) 

Economic 

activity 

(1250 m) 

Economic 

activity 

(1500 m) 

Economic 

activity 

(1750 m) 

Economic 

activity 

(2000 m) 

            

Lottery Winner 0.145*** 0.164*** 0.171*** 0.173*** 0.178*** 

 (0.008) (0.008) (0.008) (0.008) (0.008) 

      

Obs. 52,981 52,981 52,981 52,981 52,981 

Not-winner mean 3.065 3.116 3.157 3.192 3.222 

Note: This table estimates the effect of winning the housing lottery on economic activity in participants' 

surroundings using the information of SISBEN IV and VIIRS nighttime data (January 2020). We only 

use the information of lottery participants of PVG projects (Stage I) since 2014. The estimates have 

municipality, time, and lottery fixed effects. Our measure of economic activity corresponds to the natural 

logarithm of the maximum light intensity in a buffer of variable size around the participant house location 

(in SISBEN IV data). Robust standard errors in parenthesis. *** p<0.01, ** p<0.05, * p<0.1  

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 



Appendix Tables 

Table A- 1: Impact of Winning a Housing Lottery on Housing Quality 

  (1) (2) (3) 

VARIABLES 
Winner 

Not-winner 

mean 
Obs. 

    
Durable wall 0.190*** 0.740 71,653 

 (0.019)   

Durable floor 0.087*** 0.268 71,653 

 (0.027)   

Persons per room  -0.771*** 2.830 71,653 

 (0.074)   

House has electrical service 0.024*** 0.968 71,653 

 (0.008)   
(…) water service 0.139*** 0.843 71,653 

 (0.020)   
(…) sewer service 0.279*** 0.710 71,653 

 (0.023)  
 

(…) waste collection service 0.167*** 0.813 71,653 

 (0.021)  
 

(…) natural gas service 0.272*** 0.498 71,653 

 (0.022)  
 

(…) internet 0.114*** 0.207 71,653 

 (0.025)  
 

Amenities index 0.336*** -0.161 71,653 

  (0.029)     
Note: This table estimates the effect of winning the housing lottery on housing quality using 

the information of the household survey. We only use the information of lottery participants 

of PVG projects (Stage I) since 2014. The estimates have municipality and lottery fixed 

effects. For these estimates, an expansion factor calibrated by raking is used. The Amenities 

Index consists of the simple average of z -scores of the following variables: house had 

durable walls and floors, electrical, water, natural gas, sewer, internet and waste collection 

services, and number of persons living per room. Robust standard errors in parenthesis. *** 

p<0.01, ** p<0.05, * p<0.1  

 

 

 

 

 

 



Table A- 2: Impact of Winning a Housing Lottery on the Probability of Occurrence of Natural Disasters 

  (1) (2) (3)   (1) (2) (3) 

VARIABLES 
Winner 

Not-winner 

mean 
Obs. 

VARIABLES 
Winner 

Not-winner 

mean 
Obs. 

Panel A: SISBEN IV data Panel B: Survey data 

        
Flood -0.095*** 0.185 53,235 Flood -0.131*** 0.239 71,653 

 (0.004)   
 (0.021)   

Rock slide  -0.015*** 0.028 53,235 Rock slide  -0.054*** 0.097 71,653 

 (0.001)   
 (0.015)  

 
Fire -0.004*** 0.006 53,235 Fire -0.006 0.009 71,653 

 (0.001)   
 (0.004)  

 
Cyclone -0.036*** 0.081 53,235 Cyclone -0.148*** 0.228 71,653 

 (0.003)   
 (0.022)  

 
Land subsidence -0.022*** 0.032 53,235 Land subsidence -0.023 0.096 71,653 

  (0.002)       (0.016)     

Note: This table estimates the effect of winning the housing lottery on the probability of occurrence of natural disasters (in participants' current dwelling) 

using the information of SISBEN IV (Panel A) and the household survey (Panel B). We only use the information of lottery participants of PVG projects 

(Stage I) since 2014. The estimates have municipality, time (only with SISBEN IV estimations) and lottery fixed effects. For the estimates using the 

household survey (Panel B), an expansion factor calibrated by raking is used. Robust standard errors in parenthesis. *** p<0.01, ** p<0.05, * p<0.1 

 

 

 

 

 

 

 

 



Table A- 3: Impact of Winning a Housing Lottery on Households’ Perceptions on Neighborhood Attributes 

  (1) (2) (3)   (1) (2) (3) 

VARIABLES 
Winner 

Not-winner 

mean 
Obs. 

VARIABLES 
Winner 

Not-winner 

mean 
Obs. 

        

Street Lighting 0.114*** 0.857 71,648 Invasion of public space 0.044** 0.140 70,951 

 (0.018)   
 (0.022)   

Surveillance services 0.165*** 0.098 71,529 Air pollution -0.031 0.250 71,156 

 (0.021)   
 (0.026)  

 

Trash Cans 0.293*** 0.203 71,509 Water pollution -0.040* 0.202 70,409 

 (0.027)   
 (0.023)  

 

Bars -0.019 0.147 71,436 Presence of insects and/or rats -0.136*** 0.360 71,383 

 (0.021)   
 (0.027)  

 

Brothels -0.021* 0.059 71,201 Presence of other animals -0.044* 0.239 71,396 

  (0.013)       (0.024)     

Note: This table estimates the effect of winning the housing lottery on households’ perceptions on neighborhood attributes using the household survey 

dataset. We only use the information of lottery participants of PVG projects (Stage I) since 2014. The estimates have municipality and lottery fixed 

effects. We use an expansion factor calibrated by raking. Robust standard errors in parenthesis. *** p<0.01, ** p<0.05, * p<0.1 

 

 

 

 

 

 

 

 



Table A- 4: Impact of Winning a Housing Lottery on Safety (reported crimes in 2018 and 2019) 

  (1) (2) (3)   (1) (2) (3) 

VARIABLES 

Winner 

Not-

winner 

mean 

Obs. 

VARIABLES 

Winner 

Not-

winner 

mean 

Obs. 

Panel A: Crimes reported in the neighborhood in 2018 (Police Data) Panel B: Crimes reported in the neighborhood in 2019 (Police Data) 

         
Homicide -0.167*** 3.061 46,677 Homicide -0.022 3.129 46,677 

 (0.022)     (0.025)   

Mugging -3.632*** 35.032 46,677 Mugging -4.514*** 40.924 46,677 

 (0.256)     (0.316)   

Burglary 0.048 8.128 46,677 Burglary 0.004 8.048 46,677 

 (0.060)     (0.060)   

Personal injuries -2.042*** 38.516 46,677 Personal injuries -3.197*** 33.683 46,677 

 (0.212)     (0.196)   

Motorcycle hijacking 0.294*** 7.686 46,677 Motorcycle hijacking -0.104 8.742 46,677 

 (0.066)     (0.071)   

Neighborhood Crime index -0.014*** 0.057 46,677 Neighborhood Crime index -0.029*** 0.066 46,677 

  (0.005)       (0.005)     

Note: This table estimates the effect of winning the housing lottery on beneficiaries’ safety. We test for differences in reported crimes in the closest police 

station to the applicant's home (in SISBEN IV data) in 2018 (Panel A) and 2019 (Panel B). We only use the information of lottery participants of PVG projects 

(Stage I) since 2014. The estimates have municipality, time (only with SISBEN IV estimations) and lottery fixed effects. In these estimations, we only use 

information of participants that live in urban areas. The Neighborhood Crime Index consists of the simple average of z -scores of the following variables: 

number of homicides, mugging, burglary, personal injuries, motorcycle hijacking and car hijacking crimes reported in the closest police station to the applicant 

home in 2018 (Panel A) and 2019 (Panel B). Robust standard errors in parenthesis. *** p<0.01, ** p<0.05, * p<0.1  

 

 

 

 

 



Table A- 5: Impact of Winning a Housing Lottery on Labor Market Outcomes (all 

working-age household members) 

  (1) (2) (3) 

VARIABLES 
Winner 

Not-winner 

mean 
Obs. 

Panel A: Main activity last month 

    
Working 0.008** 0.393 98,839 

 (0.004)   

Looking for a job 0.008*** 0.135 98,839 

 (0.003)   
Home duties -0.009*** 0.288 98,839 

 (0.003)   
Studying 0.002 0.071 98,839 

 (0.002)   
No activity -0.009*** 0.114 98,839 

 (0.003)   
Panel B: Working conditions 

    
Self-employed worker 0.014** 0.467 38,896 

 (0.006)   
Employee of a company 0.002 0.228 38,896 

 (0.006)   
Domestic worker 0.001 0.100 38,896 

 (0.004)   

Farm worker -0.016*** 0.184 38,896 

 (0.005)   

Worker contributes to pension 0.004 0.166 38,861 

 (0.005)   

Panel C: Income 

 
   

Ln total income 0.249*** 5.284 97,825 

 (0.050)   

Ln labor income 0.307*** 11.146 38,231 

  (0.064)     
Note: This table estimates the effect of winning the housing lottery on current labor market outcomes 

using the information of SISBEN IV. We include here all working age (18 years old and under 62 

years in men or 57 years in women) members of lottery participant households of PVG projects 

(Stage I) since 2014. The estimates have municipality, time, and lottery fixed effects. All regressions 

include gender, age, and age squared as control variables. In Panel A, the main activity corresponds 

to the activity carried out by the household head in the last month before the SIBSEN IV survey. 

Finally, the estimates on Panels B and C are only made for the subset of household heads who were 

working at the time of SISBEN IV survey (except Panel C, row 1). We trimmed income variables 

above the 99 percentile. Total income has the transformation ln(1+x). Standard errors clustered at the 

household level in parenthesis. *** p<0.01, ** p<0.05, * p<0.1  

 

 

 

 



Table A- 6: Impact of Winning a Housing Lottery on Labor Market Conditions – 

Economic Sector 

  (1) (2) (3) 

VARIABLES 
Winner 

Not-winner 

mean 
Obs. 

Panel A: All 

    
Works in primary sector -0.038*** 0.195 3,252 

 (0.014)   

Works in secondary sector 0.017 0.166 3,252 

 (0.015)   
Works in tertiary sector 0.024 0.609 3,252 

 (0.020)   
Works in secondary or tertiary sector 0.040** 0.775 3,252 

 (0.016)   
Panel A: Only male participants 

    
Works in primary sector -0.063*** 0.291 1,836 

 (0.021)   
Works in secondary sector 0.027 0.234 1,836 

 (0.023)   
Works in tertiary sector 0.042 0.444 1,836 

 (0.027)   
Works in secondary or tertiary sector 0.070*** 0.678 1,836 

 (0.022)   

Panel A: Only female participants 

 
   

Works in primary sector -0.004 0.065 1,406 

 (0.013)   

Works in secondary sector 0.004 0.074 1,406 

 (0.016)   

Works in tertiary sector -0.003 0.831 1,406 

 (0.022)   

Works in secondary or tertiary sector 0.001 0.905 1,406 

  (0.017)     
Note: This table estimates the effect of winning the housing lottery on the probability of working 

in a particular economic sector using the information of the household survey. We only use the 

information of lottery participants of PVG projects (Stage I) since 2014 that were working at the 

time of the survey. The estimates have municipality and lottery fixed effects. Clustered standard 

errors at the household level in parenthesis. *** p<0.01, ** p<0.05, * p<0.1 

 

 

 

 

 

 



Table A- 7: Impact of Winning a Housing Lottery on Labor Market Outcomes by Gender (all working-age household 

members) 

  (1) (2) (3)   (1) (2) (3) 

VARIABLES 
Winner 

Not-winner 

mean 
Obs. 

VARIABLES 
Winner 

Not-winner 

mean 
Obs. 

MALE ADULTS FEMALE ADULTS 

Panel A: Main activity last month Panel A: Main activity last month 

         
Working 0.006 0.554 45,701 Working 0.010** 0.249 52,868 

 (0.006)     (0.005)   

Looking for a job 0.008 0.187 45,701 Looking for a job 0.008** 0.089 52,868 

 (0.005)     (0.003)   
Home duties -0.004* 0.029 45,701 Home duties -0.015*** 0.518 52,868 

 (0.002)     (0.005)   
Studying -0.001 0.074 45,701 Studying 0.004* 0.068 52,868 

 (0.003)     (0.003)   
No activity -0.009** 0.156 45,701 No activity -0.008*** 0.076 52,868 

 (0.005)     (0.003)   
Panel B: Working conditions Panel B: Working conditions 

         
Self-employed worker 0.020*** 0.505 25,303 Self-employed worker 0.003 0.394 13,425 

 (0.008)     (0.011)   
Domestic worker -0.003** 0.011 25,303 Domestic worker 0.008 0.276 13,425 

 (0.002)     (0.010)   

Farm worker -0.019*** 0.247 25,303 Farm worker -0.006 0.058 13,425 

 (0.006)     (0.005)   

Worker contributes to pension 0.003 0.163 25,288 Worker contributes to pension 0.004 0.172 13,405 

 (0.006)     (0.009)   

Panel C: Income Panel C: Income 

 
        

Ln total income 0.247*** 6.512 45,507 Ln total income 0.248*** 4.179 52,047 

 (0.077)     (0.066)   

Ln labor income 0.271*** 11.039 24,823 Ln labor income 0.390*** 11.356 13,240 

  (0.079)       (0.092)     
Note: This table estimates the effect of winning the housing lottery on current labor market outcomes by gender using the information of SISBEN IV. We include here all working age (18 years old and 
under 62 years in men or 57 years in women) members of lottery participant households of PVG projects (Stage I) since 2014. The estimates have municipality, time, and lottery fixed effects. All regressions 

include gender, age, and age squared as control variables. In Panel A, the main activity corresponds to the activity carried out by the household head in the last month before the SIBSEN IV survey. Finally, 

the estimates on Panels B and C are only made for the subset of household heads who were working at the time of SISBEN IV survey (except Panel C, row 1). We trimmed income variables above the 99 
percentile. Total income has the transformation ln(1+x). Standard errors clustered at the household level in parenthesis. *** p<0.01, ** p<0.05, * p<0.1  

 



Table A- 8: Impact of Winning a Housing Lottery on Current Expenditures 

  (1) (2) (3) 

VARIABLES 
Winner 

Not-winner 

mean 
Obs. 

     

Ln expenditure on food 0.031 12.686 69,902 

 (0.039) 
  

Ln expenditure on housing access -6.410*** 7.672 71,521 

 (0.302)   

Ln expenditure on housing (improvements)  3.649*** 2.151 70,733 

 (0.293)   

Ln expenditure on transport  0.743** 7.960 70,293 

 (0.308)   

Ln expenditure on education  0.665* 7.746 58,874 

 (0.361)   

Ln expenditure on health 0.330 4.518 69,859 

 (0.340)   

Ln expenditure on public services 0.748*** 10.987 71,078 

 (0.129)   

Ln other expenditure 1.072*** 4.639 70,572 

 (0.356)   

Ln total household expenditure -0.073** 13.68385 70,878 

  (0.034)     

Note: This table estimates the effect of winning the housing lottery on current expenditures 

using the information of the household survey. We only use the information of lottery 

participants of PVG projects (Stage I) since 2014. The estimates have municipality and lottery 

fixed effects. For these estimates, an expansion factor calibrated by raking is used. All 

monetary variables have the transformation ln(1+x). Robust standard errors in parenthesis. 

*** p<0.01, ** p<0.05, * p<0.1  

 

 

 

 

 

 

 

 

 

 



Table A- 9: Impact of Winning a Housing Lottery on Household Assets by Gender 

  (1) (2) (3)   (1) (2) (3) 

VARIABLES 
Winner 

Not-winner 

mean 
Obs. 

VARIABLES 
Winner 

Not-winner 

mean 
Obs. 

MALE HOUSEHOLD HEADS FEMALE HOUSEHOLD HEADS 

         
Household owns fridge 0.065*** 0.472 18,337 Household owns fridge 0.097*** 0.484 34,645 

 (0.009)     (0.006)   

Household owns washing machine 0.057*** 0.172 18,337 Household owns washing machine 0.083*** 0.173 34,645 

 (0.007)     (0.005)   

Household owns computer 0.065*** 0.031 18,337 Household owns computer 0.080*** 0.028 34,645 

 (0.005)     (0.004)   

Household owns motorcycle 0.026*** 0.075 18,337 Household owns motorcycle 0.008** 0.056 34,645 

 (0.006)     (0.003)   

Household owns car 0.002 0.009 18,337 Household owns car 0.000 0.007 34,645 

 (0.002)     (0.001)   

Household owns other properties 0.030*** 0.022 18,337 Household owns other properties 0.036*** 0.016 34,645 

 (0.004)     (0.003)   

Assets index 0.164*** -0.066 18,337 Assets index 0.195*** -0.084 34,645 

  (0.010)       (0.008)     

Note: This table estimates the effect of winning the housing lottery on assets using SISBEN IV data by household's head gender. We only use the information of lottery participants 

of PVG projects (Stage I) since 2014. The estimates have municipality, time, and lottery fixed effects. The Assets Index consists of the simple average of z -scores of the following 

variables: household owns a fridge, a washing machine, a computer, a motorcycle, and a car. Robust standard errors in parenthesis. *** p<0.01, ** p<0.05, * p<0.1  

 

 

 

 

 

 

 



Table A- 10: Impact of Winning a Housing Lottery on Economic Activity – 

Alternative measure I (Sum) 

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

VARIABLES 

Economic 

activity 

(1000 m) 

Economic 

activity 

(1250 m) 

Economic 

activity 

(1500 m) 

Economic 

activity 

(1750 m) 

Economic 

activity 

(2000 m) 

            

Winner 0.152*** 0.149*** 0.146*** 0.147*** 0.146*** 

 (0.011) (0.011) (0.011) (0.011) (0.011) 
      

Obs. 52,981 52,981 52,981 52,981 52,981 

Not-winner mean 4.935 5.284 5.56 5.786 5.976 
Note: This table estimates the effect of winning the housing lottery on economic activity in participants' 

surroundings using the information of SISBEN IV and VIIRS nighttime data (January 2020). We only use 

the information of lottery participants of PVG projects (Stage I) since 2014. The estimates have 

municipality, time, and lottery fixed effects. Our measure of economic activity corresponds to the natural 

logarithm of the sum of light intensity in a buffer of variable size around the participant house location (in 

SISBEN IV data). Robust standard errors in parenthesis. *** p<0.01, ** p<0.05, * p<0.1  

 

Table A- 11: Impact of Winning a Housing Lottery on Economic Activity – 

Alternative measure II (Average) 

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

VARIABLES 

Economic 

activity 

(1000 m) 

Economic 

activity 

(1250 m) 

Economic 

activity 

(1500 m) 

Economic 

activity 

(1750 m) 

Economic 

activity 

(2000 m) 

            

Winner 0.036*** 0.028*** 0.017** 0.017*** 0.013** 

 (0.007) (0.007) (0.007) (0.007) (0.006) 
      

Obs. 52,981 52,981 52,981 52,981 52,981 

Not-winner mean 2.534 2.472 2.411 2.353 2.298 
Note: This table estimates the effect of winning the housing lottery on economic activity in participants' 

surroundings using the information of SISBEN IV and VIIRS nighttime data (January 2020). We only use 

the information of lottery participants of PVG projects (Stage I) since 2014. The estimates have 

municipality, time, and lottery fixed effects. Our measure of economic activity corresponds to the natural 

logarithm of the average of light intensity in a buffer of variable size around the participant house location 

(in SISBEN IV data). Robust standard errors in parenthesis. *** p<0.01, ** p<0.05, * p<0.1  

 

 

 

 

 

 



Table A- 12: Impact of Winning a Housing Lottery on Economic Activity – 

Alternative measure III (December 2019 VIIRS data) 

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

VARIABLES 

Economic 

activity 

(1000 m) 

Economic 

activity 

(1250 m) 

Economic 

activity 

(1500 m) 

Economic 

activity 

(1750 m) 

Economic 

activity 

(2000 m) 

  

Winner 0.151*** 0.167*** 0.174*** 0.169*** 0.165*** 

 (0.008) (0.008) (0.008) (0.008) (0.008) 
      

Obs. 52,981 52,981 52,981 52,981 52,981 

Not-winner mean 3.037 3.093 3.137 3.174 3.206 
Note: This table estimates the effect of winning the housing lottery on economic activity in participants' 

surroundings using the information of SISBEN IV and VIIRS nighttime data (December 2019). We only 

use the information of lottery participants of PVG projects (Stage I) since 2014. The estimates have 

municipality, time, and lottery fixed effects. Our measure of economic activity corresponds to the natural 

logarithm of the maximum of light intensity in a buffer of variable size around the participant house location 

(in SISBEN IV data). Robust standard errors in parenthesis. *** p<0.01, ** p<0.05, * p<0.1  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Table A- 13: Impact of Winning a Housing Lottery on selected Labor Market 

Outcomes including Economic Activity as Control (all working-age household heads) 

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

Labor outcome Employment Job type Income 

VARIABLES 

Working 

Self-

employed 

worker 

Farm worker Ln Income 

Panel A: All 
     

Winner 0.009 0.004 -0.000 0.271*** 

 (0.006) (0.009) (0.006) (0.077) 

Economic activity 0.027*** 0.103*** -0.117*** 0.219*** 

 (0.003) (0.005) (0.005) (0.046) 
     

Obs. 41,763 18,799 18,799 41,224 

Not-winner mean 0.449 0.476 0.163 6.261 

Panel B: only male household heads 
     

Winner 0.010 0.016 -0.003 0.308** 

 (0.010) (0.012) (0.009) (0.132) 

Economic activity -0.003 0.107*** -0.117*** -0.140* 

 (0.005) (0.007) (0.007) (0.074) 
     

Obs. 14,013 9,663 9,663 13,963 

Not-winner mean 0.695 0.528 0.255 8.048 

Panel C: only female household heads 
     

Winner 0.008 -0.006 -0.000 0.261*** 

 (0.007) (0.014) (0.006) (0.097) 

Economic activity 0.053*** 0.084*** -0.078*** 0.491*** 

 (0.004) (0.010) (0.008) (0.058) 
     

Obs. 27,493 8,963 8,963 27,007 

Not-winner mean 0.323 0.423 0.057 5.335 
Note: This table estimates the effect of winning the housing lottery on current labor market outcomes using 

the information of SISBEN IV by gender. We only use the information of lottery participants (i.e. household 

heads) in working-age (18 years old and under 62 years in men or 57 years in women) of PVG projects 

(Stage I) since 2014. The estimates have municipality, time, and lottery fixed effects. All regressions include 

age and age squared as control variables. In Panel A, the main activity corresponds to the activity carried 

out by the household head in the last month before the SIBSEN IV survey. At last, the estimates on Panels 

B and C are only made for the subset of household heads who were working at the time of SISBEN IV 

survey (except Panel C, row 1). We trimmed income variables above the 99 percentile. Total income has 

the transformation ln(1+x). Our measure of economic activity (nighttime lights) corresponds to the natural 

logarithm of the maximum light intensity in a buffer of 2000 meters around the participant house location 

(in SISBEN IV data). Robust standard errors in parenthesis. *** p<0.01, ** p<0.05, * p<0.1  

 

 

 



Table A- 14: Impact of Winning a Housing Lottery on selected Labor Market 

Outcomes including Economic Activity as Control (all working-age household 

members) 

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

Labor outcome Employment Job type Income 

VARIABLES 

Working 

Self-

employed 

worker 

Farm worker Ln Income 

Panel A: All 
     

Winner 0.006 -0.000 0.002 0.221*** 

 (0.004) (0.006) (0.004) (0.051) 

Nighttime lights 0.018*** 0.105*** -0.125*** 0.171*** 

 (0.002) (0.004) (0.004) (0.030) 
     

Obs. 98,358 38,717 38,717 97,345 

Not-winner mean 0.393 0.467 0.184 5.284 

Panel B: only male household heads 
     

Winner 0.008 0.001 0.003 0.261*** 

 (0.006) (0.008) (0.006) (0.078) 

Nighttime lights -0.011*** 0.113*** -0.129*** -0.103** 

 (0.003) (0.004) (0.004) (0.045) 
     

Obs. 45,502 25,196 25,196 45,308 

Not-winner mean 0.554 0.505 0.247 6.513 

Panel C: only female household heads 
     

Winner 0.003 -0.002 0.000 0.182*** 

 (0.005) (0.011) (0.005) (0.066) 

Nighttime lights 0.048*** 0.069*** -0.077*** 0.450*** 

 (0.003) (0.008) (0.006) (0.039) 
     

Obs. 52,586 13,354 13,354 51,766 

Not-winner mean 0.249 0.394 0.058 4.178 
Note: This table estimates the effect of winning the housing lottery on current labor market outcomes 

using the information of SISBEN IV. We include here all working age (18 years old and under 62 years 

in men or 57 years in women) members of lottery participant households of PVG projects (Stage I) since 

2014. The estimates have municipality, time, and lottery fixed effects. All regressions include gender, 

age, and age squared as control variables. In Panel A, the main activity corresponds to the activity 

carried out by the household head in the last month before the SIBSEN IV survey. Finally, the estimates 

on Panels B and C are only made for the subset of household heads who were working at the time of 

SISBEN IV survey (except Panel C, row 1). We trimmed income variables above the 99 percentile. 

Total income has the transformation ln(1+x). Our measure of economic activity corresponds to the 

natural logarithm of the maximum light intensity in a buffer of 2000 meters around the participant house 

location (in SISBEN IV data). Standard errors clustered at the household level in parenthesis. *** 

p<0.01, ** p<0.05, * p<0.1  

 




