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Abstract: Over the past decade, the Peruvian government has issued property titles to over 1.2
million urban households, the largest government titling program targeted to urban squattersin the
developing world. This paper examines the labor market effects of increases in tenure security
resulting from the program. In particular, | study the direct impact of securing a property title on
hours of work, substitution of home for market work and substitution of adult for child labor. To
isolate the causal role of ownership security | make use of differences across regions induced by
the timing of the program and differences across target populations in the level of pre-program
tenure security. My estimates suggest that titling results in a substantial increase in labor hours, a
shift in labor supply away from work at home to work in the outside market and substitution of
adult for child labor. For the average sgquatter family, granting of a property title is associated with
al17% increasein total household work hours, a 47% decrease in the probability of working inside
the home, and a 28% reduction in the probability of child labor.
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1 Introduction

Strengthening economic institutions is widely argued to foster investment in physical and human
capital, bolster growth performance, reduce macroeconomic volatility and encourage an equitable and
efficient distribution of economic opportunity (Acemoglu et a., 2002; North,1981). As one of the basic
roles of ingtitutions and fundamenta to al economic transactions, codifying and protecting property
rights is seen in many academic discussions as requisite for economic development and poverty
reduction. Among policy-makers as well, property titling is increasingly considered one of the most
effective forms of government intervention for targeting the poor and encouraging economic growth
(Baharoglu, 2002; Binswanger et a, 1995). Despite the consensus on the importance of ingtitutional
factors for economic performance, there is a shortage of reliable estimates of the influence of property
reforms on arange of market outcomes. This paper studies the impact of property rights on labor markets
in developing countries by analyzing household labor supply responses to exogenous changes in formal
ownership status. In particular, | assess the value to a squatter household of increases in tenure security
associated with obtaining a property title in terms of hours of labor supply gained and improved
efficiency of labor allocation between home and market work and between child and adult labor.

An obstacle to measuring the influence of tenure security is the potential endogeneity of ownership
rights.? | circumvent the problem by using data from a dramatic natural experiment in Peru, in which a
nationwide program issued formal property titles over a five-year period to more than 1.2 million urban
households. This approach in large measure breaks the link between tenure security and income and helps
isolate the causal effect of property titling on market outcomes. Although no panel data are available on
program participants, extensive cross-sectiona data were collected on past and future title recipients mid-
way through the program, generating a natural set of comparison groups composed of treated and yet-to-
be-treated households. The Peruvian titling program constitutes the first large-scale urban property rights
reform that has occurred in the developing world, and its impact has implications for many developing
countries in which urban squatting is a widespread phenomenon.

An important contribution of this paper is the specific focus on non-agricultural households and the
value to urban residents of increased ownership security. In developing countries, large proportions of
urban and rura residents alike lack tenure security. Yet, presumably because of historic interests in

agricultural investment and related politics of land reform, the majority of both academic and policy

! See, generally, Demsetz (1967), Alchian and Demsetz (1973) and Shleifer et al. (2001).
2 Direct evidence of thisis provided by Miceli et al. (2001), who analyze the extent of endogeneity of formal
agricultural property rightsin Kenya.



atention to property rights reform has centered on rural households tenure insecurity. Nevertheless, in
most of the developing world, the population — and particularly the impoverished population — is
increasingly urban.® Though advocates of urban property reform cite many of the same benefits to land
titling for non-agricultural as for farm households, the relationship between tenure security and economic
efficiency is likely to be distinct in the urban setting. In particular, as will be addressed in this paper, there
is cause to beieve that urban employment levels are particularly sensitive to the degree of residential

formalization.

In this manner, the paper aso contributes to the literature by examining a unique aspect of the
welfare gains to property titling: the effect of improvements in tenure security on labor supply and labor
alocation decisions within the household. The fundamental consequence of successful residential
formalization is a reduction in the household's likelihood of forced eviction by the government or
expropriation by other residents. Aslong as untitled households expend their own human resources in an
effort to solidify informal claims to land, the acquisition of a property title has direct value in terms of
freeing up hours of work previousy devoted to maintaining tenure security through informal means and
securing formal rights. As the following quote illustrates, there is ample anecdotal evidence that urban
sguatters are commonly constrained by the need to keep a family member at or close to home to protect

against residentia property invasion:

“‘| go to work, and my mother looks after the house,” says Alejandrina Matos Franco, who sells
cassettes on the street in Lima and who worries that people could seize her house when she is

away.” (Conger, 1999)

In addition, the legal process of acquiring forma property titles traditionally involved substantia
monetary and time costs.* Both factors clearly raise untitled households Iabor needs for production of
home security and in turn the opportunity cost of employment outside the home. As a result, untitled
households make constrained decisions in alocations of leisure, home production, and the amount of
child relative to adult labor.

To study these relationships, | implement a quas-experimental empirical strategy using cross-
section micro-data from a survey of past and future beneficiaries of the Peruvian titling program. Two

3 In Latin Americaand the Caribbean, for instance, the population shifted between 1950 and 2000 from 41% to 75%
urban (United Nations, World Urbanization Prospects: The 1999 Revision, 2000).

“ According to one report, “In Peru, the process of getting a deed from the bureaucracy involved 207 steps divided
among 48 government offices, took an average of 48 monthsto complete, and was too expensive for small property
owners.” (Economist, 1995)



sources of variation in program influence are used to isolate the effect of titling: neighborhood program
timing and program impact based on prior household ownership status. In particular, staggered regional
program timing enables a comparison of households in neighborhoods aready reached by the program
with households in neighborhoods not yet reached. Meanwhile, variation in pre-program tenure security
allows residents not subject to changes in security to serve as a quasi-control group for residents who
experience relatively large changes as a result of the program.

The fact that the program targeted nearly all untitled households regardless of household demand for
forma property rights also enables a broader exploration of heterogeneity in response to the program.
Heterogeneity in the demand for property titles has been shown to depend heavily on factors which
contribute to the cost of maintaining informal rights.® For this purpose, both residential tenure — a proxy
for informal tenure security — and household size are used as indicators of the relative value of a property
title for a given household. Given that overall “de facto” property rights are observed to increase with
residential tenure, the value of a property title and therefore the program impact should be lower for
households with longer residential tenure (De Soto, 1986). Likewise, since (for a given property size)
households with more adults have greater capacity to provide home security, the tenure security value of a

formal title should be lower for larger families.

Severd interesting findings emerge. My estimates of early program impact suggest that househol ds
with no lega claim to property spend an average of 16.2 hours per week maintaining informal tenure
security, reflecting a 17% reduction in total household work hours for the average squatter family. Also,
households are 47% more likely to work inside of their home. Thus, the net effect of property titling isa
combination of an increase in total labor force hours and a realocation of work hours from inside the
home to the outside labor market. My estimates further support the predictions that informal property
rights and household size influence the home security demands facing an untitled household. For al labor
supply measures, the effect of obtaining a property title is decreasing in residentia tenure and in the
number of working-age household members. Finally, for households with children, urban land titling is
associated with a 28% lower probability of child labor force participation. The results are particularly
convincing in light of a number of possible downward biases.

The next section of the paper reviews the theoretica and empirica literature on land rights in
developing countries. The third section describes the titling program in greater detail. The fourth section

presents a model of household Iabor supply in which, under very general conditions, total labor supplied

® In fact, heterogeneity in the demand for property titlesis modeled explicitly in Miceli et al. (2001).
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to the outside market unambiguously rises with an increase in formal property rights, and both labor hours
in home production and child labor unambiguously fal. The fifth section describes the empirical model
and discusses the identification strategy for program effect. The sixth section presents results and
robustness checks. The seventh section discusses long-run predictions and the eighth section concludes.

2 Reéated literature

There exists a wide body of literature demonstrating the positive influence of property institutions
on market outcomes. Severa macroeconomic analyses have shown a relationship between economic
development and cross-country variation in ingtitutional strength, which encompasses property
ingtitutions (Knack et a., 1995; Mauro,1995; Hall et a.,1999; Rodrik,1999). In the microeconomic
literature, the link between property rights and welfare enhancement has generally been confined to three
channels established in a seminal paper by Bedey (1995) that explores the benefits of ownership rights
for agricultural households. These are: increased tenure security and greater investment incentives, lower
transactions costs and gains from trade in land, and greater collateral value of land and improved credit
access. The relationship between land rights and labor markets has been mentioned only in the context of
residential mobility and labor market adjustment, a corollary implication of higher transaction costs in
rea estate (Y ao, 1996; World Development Report, 2000; Moene, 1992).

Empirical estimates of the vaue of property titles in agricultural settings corroborate these
predictions. Studies such as Alston et a. (1996), Lopez (1997) and Carter and Olinto (1997) link land
titles with improved credit access, while many authors including Feder (1998), Besley (1995), Banerjee et
a. (2002) and Alston et d. (1996) provide evidence that lack of property title indeed affects agricultural
investment demand.® In urban settings, the value of property titles has been measured far less often and
empirical work has focused primarily on real estate prices. A major contribution is a paper by Jimenez
(1984), involving an equilibrium model of urban squatting in which it is shown that the difference in unit
housing prices between the non-squatting (formal) sector of a city and its squatting (informal) sector
reflects the premium associated with tenure security. The accompanying empirical analysis of rea estate
markets in the Philippines finds equilibrium price differentials between formal and informal sector unit
dwelling prices in the range of 58%, and greater for lower income groups and larger households.

6 Other work, such as Migot-Adhollaet al. (1998) and Kimuyu (1994) detect little impact of land titling on
investment. The mixed results are commonly attributed to the difficulty of addressing the endogeneity of title status.
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Consistent with the agricultural investment literature, Hoy and Jimenez (1996) find that land titles are also
associated with greater local public goods provision in squatter communities in Indonesia.

A separate line of research on property ingtitutions relates to the role of informa or “de facto”
property rights. A number of authors such as Carter (1994, 1996) and Galal and Razzaz (2001) note that,
in many settings, informal ingtitutions arise to compensate for the absence of formal prgperty protection.
Thus, legal enforcement constraints are binding only insofar as they correspond to real tenure insecurity.
Lanjouw and Levy (2002) find that levels of informal property rights vary grestly in urban communities
in Ecuador, and de facto tenure security varies systematically with observable household characteristics
such as sex of household head and length of residence. In addition, their paper demonstrates that the value
of a formd title can be overestimated by rea estate price differentials when non-transferable informal
rights are ignored. In my paper, the concept of informal rights is further extended to comprise not only
exogenous household characteristics, but also security investment choices made by individual households.
Including resource alocation decisions in the definition of informal protection mechanisms has the
additional effect of narrowing the bias in rea estate price differentials between titled and untitled
properties in the Lanjouw and Levy model.

3 Project Background

This paper examines the effects of the Peruvian government’s recent series of legal, administrative
and regulatory reforms aimed at promoting aformal property market in urban squatter settlements. Peru's
informal urban settlements grew out of the massive urban-rural migration that occurred over the last half-
century as aresult of the collapse of the rural economy (due in part to afailed land reform program) and
the growth of terrorism. The existence of extensive barren land owned by the state on the perimeters of
major cities along with an implicit housing policy during the 1980s that alowed squatter settlements on
unused government lands led to an extended era of urban migration, often in the form of organized
invasions by squatters from the same area of emigration (Olértegui, 2001).” It is estimated that in 1997, a
quarter of Peru’s urban population lived in margina sgquatter settlements in peri-urban areas and many
more untitled residents occupied inner-city neighborhoods (World Bank, 1997b).®

" Invasion of privately-owned property was allowed by law if the land had been unused for a period of four years.
The law has since changed (in 1990) so that invasions of private property are not allowed under any circumstances.
8 See Appendix A for a country map of the untitled population and properties targeted for formalization.
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Prior to the reforms, obtaining a property title for a Peruvian household was nearly impossible due
to heavy bureaucratic procedures and prohibitive fees. As described in the initiad project report: “Peru’s
traditional system of titling and registration is complex, inefficient, expensive — prohibitively so for poor
people — and prone to rent-seeking. Fourteen different agencies are involved in the generation of each
title, the courts have rarely been able to validate these titles as the law requires...” (World Bank, 1998a).°
Due to acute housing shortages and lack of lega transparency, tenants struggled not only with the
government but also among themselves to secure residential properties. The common failure of the
government to defend or even recognize informal tenure rights in individua disputes gave rise to rent-
seeking behavior in the form of invasions of untitled land (Ol6rtegui, 2001).

In 1991, a Peruvian non-governmenta organization embarked on an innovative property titling
project in the capital city ¢ Lima whose goal was “the rapid conversion of informal property into
securely delineated land holdings by the issuing and registering of property titles’” (World Bank, 1998b).
Between 1992 and 1995, roughly 200,000 titles were issued at an extremely low cost, convincing the
government and a growing international audience of the potential for efficiency gains from urban property
formalization (World Bank, 1998a). In 1996, under the auspices of the public agency COFOPRI
(Committee for the Formalization of Private Property) and Decree 424: Law for the Formalization of
Informal Properties, the Peruvian government established a national property registry based on the early
model to formalize the remaining properties in Lima and extend the program to seven other cities.™

Just as in the pilot project, implementation of the nationa program involved area-wide titling by
neighborhood, which was * presumed to foster, through community participation and education, a demand
for formalization, reduce the unit cost of formalization, and rapidly generate a minimum critical mass of
beneficiaries” (World Bank, 1997c). While the old process of acquiring a property title was prohibitively
dow and expensive, the new process was free and extremely rapid. Once a loca property registration
system was set up, local program officids were trained, and the city’s target areas were properly

identified and mapped, several project teams simultaneously entered neighborhoods starting from

® In his groundbreaking study of the underground economy, economist Hernando de Soto documented the same
phenomenon: “In ‘ The Other Path’, de Soto and aids concluded that ... to get titleto a housein an informal
settlement whose permanence the government had already acknowledged took 728 steps from one agency alone, and
ten other agencies also required approval” (Rosenberg, 2000).

10 According to the World Bank Project Appraisal Document (1998), target cities were chosen according to a
formulabased on city size, density of informal settlements, and distance from commercial centers, measures
indicating the likely ease and cost of formalization and the expected poverty impact.
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different points in the city.** To be dligible for program participation, title claimants were required to
verify residency predating 1995, and had to live on dligible public properties* As aresult of the reforms,
by December 2001 nearly 1.2 million of the country’s previoudy unregistered residents became
nationally registered property owners, affecting approximately 6.3 million of the roughly 10 million
untitled residents living in the range from just above to below the poverty line.*®

In the realm of literature on the economic benefits of tenure security, the Peruvian experience
provides a unique research opportunity for many reasons. Briefly, the national formalization plan
congtitutes a one-of-a-kind natural experiment worldwide in terms of providing nearly cost-free
improvements in ownership security on such a large scale. Furthermore, unlike many large-scae
government programs, the titling efforts took place at an extremely rapid pace, which facilitates program
evaluation by eliminating much of the need to consider time trends that could obscure the independent
effects of program participation. At the same time, in the absence of panel data on participating
households, the fact that program timing was staggered proves to be an asset for evauation purposes. A
survey of 2750 urban households was conducted in March 2000 midway through program
implementation. Because the sample was drawn from the universe of al target populations for eventual
program intervention, the data contain a number of households in neighborhoods in which the program
has not yet entered.

4  Conceptual framework

4.1 Total Household Labor Supply

This section presents a smple variation of the basic agricultura household model to formalize the

11 |n campaigns of two months each, project teams entered 50 to 70 neighborhoods encompassing roughly 30,000 to
35,000 plots. Within a neighborhood, teams spent five to seven weeks establishing residential claims and delineating
properties before conferring state-registered property titles onto all eligible residents. The registration process for
these titles took an additional period of one to six months.

12 | neligible properties included archeological sites and flood planes, among other exceptions— see page 15 for
description. In the COFOPRI data, 9.42% of sampled households are ineligible according to reported length of
residence, and an additional 10% remain untitled after several years of program operation.

13 Though the grant period is not yet over until December 2002, thus far, 1.64 million lots have already been
formalized and 1.21 million titles granted, the vast majority of which took place between 1998 and 2000. While no
residents who previously possessed registered municipal titles are included in this figure, it is uncertain what
fraction of this number had locally registered sales documents before the national reforms as these households were
included in the government’ s definition of “untitled”, though in reality the program simply transferred such titles to
the national registry. In my paper, the term squatter refers only to households with no sales or judicial titles prior to
the reforms, which is estimated to be 37% of the target population.
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intuition that, in a setting of incomplete property rights, the standard labor-leisure choice will be
influenced by household demand for security of property. The main innovation is the incorporation of a
tenure security function, s(¢), into the utility function, such that both leisure and home production enter
household utility through two separate channels: through their respective consumption and production
values and through their effect on home security.™ Furthermore, the security vaue of time a home is
sensibly modeled as a household public good, such that individual utility depends on the leisure and home

production hours of al other members via s(). In this framework, utility, given a set of household
characteristicsy and resource endowment E, is an increasing function of per capita leisure, consumption,

and home security, and home security is determined by the following three parameters. total hours of
household time at home (time spent by family members “protecting” property), an exogenous parameter,
g, which reflects the household's level of forma property rights, and a summary measure, t , which
reflects the degree of informal or “de facto” rights the household has acquired.

For tractability, | make the following set of assumptions. First, the household is assumed to
maximize per capitaleisure and not the leisure of individua members. Given that this modd is concerned
with the effect of  on total household labor, ignoring the second stage of the household decision
problem in which leisure is alocated across individual members is inconsequential to the centra results.
Second, there is no outside labor market for the provision of home security. Assuming a missing labor
market for property protection is easily justified by an incomplete contracts argument (there is risk
involved in employing non-members to guard property), although a more complicated model would have
this market depend on ¢ .** Furthermore, while the model does not explicitly include hired security, there
is room to incorporate the existence of a black market for property protection into t . Fourth, as opposed
to models of joint production such as Graham and Green (1984), in this model leisure and home
production hours are assumed to be perfect substitutes for the hours an individual spends on property
protection. *® Finally, this is a unitary household model, and it is assumed that all household members face

acommon wage, w.

14 As opposed to models of joint production in the vein of Gronau (1977), | assume incomplete substitution between
market goods and home security due to the absence of an outside market for home security protection.

15 Additionally, extension of this model to a more complicated setting in which there is an imperfect (as opposed to
nonexistent) market for the provision of home security isinconsequential under the uniform wage assumption.

16 While this assumption might seem unreasonable in light of the fact that leisure time which contributes to home
security is constrained relative to leisure which can be spent inside or outside of the home, incorporating a jointness
function which measures the psychic value of home relative to market production does not change the comparative
statics of the model.



Let N be the number of household members, and |; be leisure, x; consumption, hy; labor hours in
home production, and h,; outside labor hours of household member i, and

J J Q' J -_ X -
L=a|i,Hf=ahﬁ,Ho=ahoi,x=a>ﬁ'xzﬁ’|:

i=1 i=1 i=1 i=l

Lo Zz=H, +L.
N

Labor hours of household members are divided between work at home (H ;) and work in the

outside market (H ). Time spent at home (Z) isdivided between work at home (H ;) and leisure (L) .

The value of labor a home is given by the production function q(H , ), while the value of work outside

the home is the market wage w.*” Household utility is then given by:

U(xIl,sy,E),where s=g(Z,q,t) .

Here U(®) and s(1) are twice continuously differentiable, concave, and increasing in each

argument.'® While the tenure security function implies that the production of home security is determined

purely by exogenoudly given land rights (q and t ) and the amount of time spent in the home, <(:) could

easily be extended to include other household inputs such as secure locks and doors. The parameter
can be thought of either as a binary indicator of alegally registered property title, or else a more nuanced
parameter which reflects the level of formal lega recognition of a household’s tenure status (level of

efficiency of court systems, levels of police cooperation, etc.).

The choice variables for the household are: H,,H_ , X ,Land <. The consrants to the

maximization problem are:

s=s(H, +L,q,t)
pX =wH, +q(H;)
T=L+H,+H,

LLH,,H,, X230

7 | ncorporating a market for hired labor in home production does not affect the model’s predictions. Inseparability
in this model comes from the lack of substitutability of household members in the production of security, not q( ).

18 | assume that security inputs ( Z ., and t ) are substitutesin production, and make corresponding assumptions on
the cross-partial derivatives of s().



where () satisfies decreasing marginal productivity (q¢>0, q«<0). Then, normalizing pricesto

one, the household’ s optimization problem can be written: *°
1 1
max U (5 (W* Ho +0(H ), (T- Ho - H), ST- Hoq.t)

This vyields the following necessary first-order conditions for an interior solution
(H,>0;H, >0 H, +H, <T):*

*Ur+Us™ s, (1)

Qqy, "Uz =U; (2

Equation 1 establishes that, at the optimum, households equate the marginal value of an additional
hour of outside labor with the marginal utility of leisure. Equation 2 states that they also equate the
marginal utility of leisure with the marginal value of an additional hour of work at home. For each
household involved in both home and market work, the solution to this set of equations implicitly defines

demand functions for labor hours in the outside market and in home production which depend on g, w,
andt :

® H, =H, (wq,t), H, =H, (wg.t)

Assumethat Uy 3 O,U- 3 O,U; £ 0. Thentotal differentiation yields the following inequalities
for valuesof w, g, and t corresponding to inner optima:

H H

<O0Qand —2>0
[ 19

19 For the remainder of the analysis, household characteristics and resource endowment are assumed to be fixed and
omitted from the arguments of the utility function.

?% The boundary conditionsU | -, (® ¥ and Uy|;4,® ¥ guarantee that (H; + Ho)<T and that at least one of Hy

and H, is strictly positive. It is shown on the following page that the corner solutionsH; =0 and H,=0 do not affect
the aggregate predictions of the model.

21 Note that this includes the additively separable case.
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For households involved in both types of labor, an increasein formal tenure security decreases work
H;
fiq

hours at home and increases work hours in the outside market. At the corner solution H,=0, £ 0and

H
TH, . 0, and at the corner solution H;=0, H =0and H,
[[¢] fla fa

formal property rights decreases work hours at home and increases hours outside the home. Details of the

> 0. Thus, in aggregate, strengthening

comparative statics are provided in Appendix B. Intuitively, this reflects the fact that an exogenous
increase in the level of formal property rights corresponds to a decrease in the household’ s need to spend

time on home security, thereby lowering the opportunity cost of outside labor force hours.*

In the empirical analysis, data limitations prevent me from separating employment hours inside and
outside of the home. With respect to the net effect of a property title on total employment hours, my
model predicts that households with zero home production hours ex ante (H¢ = 0) will increase total
household labor hours by some positive amount in response to stronger formal property rights. For
households with any amount of labor hours devoted to a home business, the net effect on total hours is
ambiguous. While the level of outside work hours will unambiguously rise for households involved in
both types of production, the resulting change in average hourly earnings arising from the difference
between wages earned in the externa labor market and the marginal productivity of labor in home
production will generate both income and substitution effects. The net change in total labor hours,
D(H, + H,), will depend on the relative sizes of these effects. In the empirical section, due to the fact

that only 25% of households are involved in home production, the program effect on households working
outside the home is presumed to dominate the possible negative effect on households with home
businesses. Thus, | predict ex-ante that a titling program will be associated with an increase in tota
employment hours. At the same time, | will explore the effect on households with home businesses by
studying the probability that a household uses their residence as a source of economic activity. Since
work hours inside the home are predicted to fall unambiguously, so should the percentage of households

that spend any time working a home.

Two auxiliary implications follow from this model. First, the effect of a change in forma property
rights on labor supply is decreasing in the household’s level of informal property rights, t :

221t isimportant to note at this point that | have ignored the consumption value of home security viaitsinfluence on
the market price of tradable assets, which has a potential income effect on labor supply that could counteract the
implication stated in equation (2). Thisisjustified by two considerations: first, real estate markets are often
nonexistent in these settings; second, for the purposes of estimating alabor supply effect, the possibleincome effect
of increases in home security which is being ignored biases downwards the effect on labor supply. Hence, any
finding of an effect isalower bound on the impact of the program.
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2H* 2 *
T, >0 and M<0

flgft faft

Second, given average consumption level X, the effects are decreasing in the number of working-age
household members, N.*

2H * 2 *
TH, >0 and T, <0
TaTN Ta TN

The intuition behind the family size effect is that, the more family members living in a household,
the more likely it is that someone chooses to stay at home independent of security considerations, thus
large households are less distorted by the need to keep watch over the residence. These predictions will
motivate me to test empirically whether the effect of acquiring a forma property title on labor supply
differentially impacts households of different sizes and with different lengths of residential tenure.

4.2 Labor Supply of Children

An extension of the model, also detailed in Appendix B, incorporates differences in the household
supply of adult and child labor when only adults contribute to home security provision. This extension
formalizes the intuitive idea that, if adults have a comparative advantage in the provision of home
security, in the absence of secure property rights, children will substitute for adults in the labor market. In
this case, while total household labor hours rise with an increase in formal rights, child labor hours will
actually fall. For simplicity, in the following description | ignore the role of home production, though the
results hold under very general conditions when production is included. Here, N, and N¢ are the number

of adult and child household members, respectively, I_A and I_C are per capita adult and child leisure, L,
and L aretotal adult and child leisureand T, and T_ aretotal adult and child time endowments. In this

setting, the household’ s maximization problem is:

max U(X,1,,Ic,S(L,,q,t)) suchthat W, * (T, - L) +w, * (T, - Lo) = X

Ia,lc, X

2 Given that members of extended families often divide their time between households, some authors treat N as
continuous “ people hours” instead of a discrete number of people. The same result can be proven for discrete N.
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The firgt-order conditions corresponding to each employed adult member i and child member | are:

w
Ual- =- _A*U7 +U|' +US*SAL =0
i N A
A
W,
N c
From these conditions it can be shown that, for all interior optima, j;—c >0and % <0.In
a a

households in which children are labor force participants, child labor hours will fall and adult labor hours
will rise with an increase in tenure security. For al other households, adult labor hours will aso rise and
child labor hours will remain at zero. Thus, given a positive amount of ex-ante child labor, the aggregate
number of child labor hours will unambiguoudly fall, while the number of adult labor hours rises with an

increase in formal property rights.®*

While the theoretical model deals with changes in labor supply at a fixed wage rate, the empirical
model will capture changes in actual employment levels, which are functions of both supply and demand.
Given the size of the program, it is reasonable to anticipate general equilibrium effects on the wage rate.
However, because increased labor supply will decrease the market wage, as long as leisure is a normal
good such effects would only bias downward the estimated program effect. Thus, the actual labor supply
response to titling is presumably higher than what can be measured with changes in working hours.

5 Dataand Estimation Methods
5.1 Data Set

My empirical analysis of household labor supply responses to changes in formal property rights rely
on the COFOPRI basdline survey data. The sample universe for the survey was al residences in non-
incorporated urban and peri-urban settlements identified in the 1993 census of the eight cities targeted by

24 Although this model focuses on optimal labor allocation, the income effects that follow from relaxing the
household’ s time constraint provide a plausible alternative explanation for adecrease in child labor with an increase
in formal rights, and one that has been proposed by other authors. In particular, adecreasein child labor would
follow from the luxury and substitution axioms of the Basu and Van (1998) model of child labor supply, in which
children can substitute for adultsin the labor market and a family will send children to the labor market only if the
family’sincome from non-child labor sources falls below some threshold amount.
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the titling program. The data consist of 2750 households distributed across all eight program cities. The
survey was stratified on city, with cluster units of ten households randomly sampled at the neighborhood
level within cities. The number of clusters drawn from each city was based on the city’ s share of eligible
residents. The survey instrument closely mirrors the World Bank Living Standards Measurement Survey
(LSMS) in content, and therefore contains a wide variety of information on household and individual
characteristics. In addition, there are five modules designed to provide information on the range of

economic and socia benefits associated with property formalization.

5.2 ldentification Strategy

To study the impact of receiving a property title on household labor supply, | exploit variation in the
year in which the COFOPRI program entered a neighborhood to compare households in program
neighborhoods that have aready been reached by the survey date to households in late program
neighborhoods. The first step in classifying program timing was to identify whether or not a
neighborhood had been reached by the time of the survey. The survey data do not directly identify
program neighborhoods, nor can this variable currently be constructed by matching geographic identifiers
to COFOPRI office data. Instead, all observations within a survey cluster are assigned a “ program entry”
value of one if more than ae household in the cluster reports owning a COFOPRI title®® Clusters in
which no household or only one household have a COFOPRI title are assumed to be those in which the
program has not entered, although it is generally impossible to separate the neighborhoods in which the
program will never enter from those which will be treated eventually. Nonetheless, such neighborhoods
share the key feature of no expected program effect?® A breakdown of program and non-program
neighborhoods by region is provided in Appendix C.

Not every squatter household that the program reaches is granted a COFOPRI title by the time of the

survey. Reasons that households may be excluded include: the household cannot prove residence prior to

% Thereis clearly some measurement error in this method of identifying treated neighborhoods. In particular, it is
possible that nearly all residencesin the cluster were not given titles although the program did in fact enter the
neighborhood. To address this, | also estimate the model excluding seven clustersin which all sampled households
had registered municipal property titles prior to the program, making it impossible to observe whether or not the
?rogram entered. In none of my analysis does excluding these 69 households affect the estimate of program effect.

® Including cluster units with only one reported COFOPRI recipient as non-program neighborhoods does not affect
the results. Since it is extremely unlikely that only one household istitled in a program neighborhood several months
into the program, such neighborhoods are likely to reflect either misreported title data or recent program entry. If
only one household has actually received treatment, effectively the neighborhood is at this stage untreated and
neighborhood effects should not be observed.
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1995; the household belongs to a cooperative association; the residence lies on an archeological site, flood
plane, mining site or private property; and ambiguous or disputed ownership claims. Unfortunately, none
of the above information is collected in the survey.”” Since the households in the treated neighborhoods
may or may not actually have received a government title, thisis an intent-to-treat (ITT) analysis.

The second step in classifying variation in program timing was to identify the year in which the
program entered. The effect of the program is presumed to increase over time in a fashion analogous to a
“dose response” measure from the experimental design literature for three reasons: Firgt, titling an entire
neighborhood can be a lengthy procedure, such that the percentage of titled households within a treated
neighborhood increases (at a decreasing rate) over time. Secondly, household labor supply takes time to
adjust. Findly, it is plausible that confidence in the value of a COFOPRI title isincreasing over time. For
purposes of exploring the program effect over time, year of program entry was defined as the earliest
reported COFOPRI title year within the cluster”® Dynamic response was restricted to be linear in four
time periods. January 1999-June 2000, January 1997-December 1998, January 1995 — December 1996,
and January 1992-December 1994. This division corresponds to three major waves of program expansion:
From 1992 to 1995, 200,000 titles were granted by the Institute of Liberty and Democracy as part of a
pilot project prior to COFOPRI; the first wave of COFOPRI titles was initiated in 1995 in Lima and
Arequipa; and beginning in 1997 the program expanded into six other cities®® Furthermore, these
intervals were consistent with the observed relationship between subjective statements on tenure security
and years since program entry, as is reported for squattersin the city of Limain Appendix D.*°

Although target areas for wide scale economic development programs are never randomly selected,
these data have the advantage that all sample members live in areas that will eventually be targeted for
program intervention, increasing confidence in the comparability of treated and untreated households.
Furthermore, the universal nature of the treatment and the participation rules of the program generaly

27 According to anecdotal evidence from program administrators, disputed claims within families or between
neighbors are the most common reason that title distribution is delayed for anuntitled household in atreated
neighborhood (Carlos Gandolfo, personal interview, Lima, August 9, 2000).

28 Due to the fact that not all househol ds were given property titles right away and because of measurement error in
title year reporting, householdsin the same cluster who had received a COFOPRI title did not necessarily report the
same title year. When the minimum reported title year fell below the first regional title year according to program
data, the second lowest title year was assigned to the cluster.

29 This region-specific pattern of intervention makesit important to include city dummies in regression estimates of
program effect.

30 The table in Appendix D reveals atotal change in average reported tenure security for residents of Lima of
roughly 0.6 points on afour-point scale. The table also illustrates that, while newer households have consistently
lower perceived tenure security than more established families, the change in perceived tenure security followsthe
same approximate tragjectory over time since titling program for both groups.

15



rule out concern over individual sdlection bias that could arise even if program placement were random.
Nonetheless, there is still potential for program timing bias, in which areas selected for early program
participation are different from the rest. If program timing is not randomly assigned to neighborhoods
conditional on observables, a comparison of pre- and post-program neighborhoods will produce a biased
estimate of program effect.

The influence of non-random city timing is easily resolved by including city fixed effects in the
regression estimates.** A more complicated source of program timing bias concerns the order in which
project teams entered neighborhoods within cities. Empirical evidence that this is not a relevant
complication is provided from a comparison of early and late neighborhood characteristics prior to the
program. Table 1 reports district level poverty indicators from the Peruvian Ministry of Economics and
Finance based on 1993 census data. The last row reports the general poverty indicator constructed from a
weighted mean of eight district-level measures, reported in the rows above: rates of chronic malnutrition,
illiteracy, fraction of school-aged children not in school, residential crowding, adequacy of roofing, and
the proportion of the population without access to water, sewerage, and eectricity.* Not only is the
general poverty index similar across program and non-program neighborhoods in 1993, but the
differencesin all eight base indicators reported in the rows above are small and insignificant, and vary in
sign across indicators. The observed similarity between program and non-program neighborhoods in a
range of poverty measures is strong evidence against al obvious sources of endogenous neighborhood
program timing within cities.

Further evidence that program timing was independent of neighborhood economic development
comes from avisua inspection of the entry patterns of the titling program in Lima, the only program city
in which al four waves of program expansion are represented. Figure 1 plots the basic progression of land
titling through districts in Lima as reported in my sample. In general, program activity begins in the city
center (during the ILD period), then moves to the perimeter of the city and gradually spreads back into the
city center. The gpatia pattern of poverty in Lima according to 1993 poverty indicators appears entirely
unrelated to program timing patterns. According to the corresponding poverty map in Figure 1, Wave 3

31 The only information on the ordering of cities comes from a vague statement in the World Bank Project Report
(#18359), which specifies that the order was designated in advance according to “ ease of entry.” Asfar as
neighborhood program timing, there appears to have been no specific algorithm in the program guidelines. The
COFOPRI office claim only that order was subject to “ geographical situation, feasibility to become regularized,
dwellers’ requests, existing legal and technical documents, and linkages with other institutionsinvolved in the
existing obstacles” (Yi Yang, 1999).

32 Higher values of the index reflect higher poverty. For a detailed description of how the FONCODES indicator
was constructed, see Schady (2002).
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(1997-1998) and Wave 4 (1999+) program activity takes place in districts that span the entire range of
poverty levels (1-4). Wave 1 (1992-1994) activity, which took place in the center of the city, covers
districts spanning poverty levels 2-4, while Wave 2 (1995-1996) takes place in districts ranging in poverty
level from 1-3. Worth noting is the fact that when the government took over the titling program during
Wave 2, program activity in Lima was initiated simultaneoudly for political reasons in each of the three
regions of peri-urban settlements, shown by the white squares on the map. Thus, in waves 2 and 3,
program activity is spread across districts from the Southern, Northern, and Eastern Cones of Lima.

While the available information on program timing suggests that is was largely exogenous to the
economic environment of neighborhoods, without precise knowledge of the formula for neighborhood
timing | cannot safely assume random assignment to treatment nor accurately specify a selection on
observables moddl. Hence, cautious quasi-experimental analysis calls for an estimation strategy that is

robust to potentia selection on unobservables.

To reduce the role of endogenous program timing, my identification strategy makes use of a
comparison group of nortbeneficiary households. In a framework analogous to difference-in-difference
(DID) edtimation, | compare the difference in labor supply of potential program beneficiary and non-
beneficiary households in neighborhoods that the program has reached to the difference in neighborhoods
that have not been reached. The simple idea underlying this distinction is that the tenure security effect of
titling disproportionately (or solely) benefits households with weak ex ante property claims, for whom the
demand for tenure security is high.*® To capture this, | make use of detailed survey data on past and
present property titles to construct a binary indicator of whether or not a household had atitle at the start
of the titling program. Those who do not are labeled “squatters,” while the term “non-squatter” refersto
households with pre-program titles. **

While the labor supply of sguatters may systematicaly differ from that of non-squatters due to any
number of unobservable factors, identification of program effect will be robust as long as this behavior is
constant across program and non-program regions. To address the possibility that it is not, | take two
additiona steps. Firgt, | control for a large set of observable household and neighborhood characteristics

33 There were several ways a household might have obtained a property title in the era before the recent titling effort.
First, there was always the lengthy and costly option of following the official bureaucratic process for obtaining and
registering amunicipal property title. Second, there were a handful of past isolated attempts at property reformin
which interim titling agencies were set up by municipal governmentsin an effort to incorporate some proportion of
informal residents (De Soto, 1986). Finally, on a number of occasions, mayoral and presidential candidates were
known to distribute property titlesin an effort to win voter support prior to an election (Yi Yang, 1999).

34 Throughout this paper, “squatter” will refer to households lacking property titlesprior to the program.
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in an effort to capture exogenous differences in household types between program versus non-program
areas. Nonetheless, the conditiona independence assumption will still be violated if there exist patterns
across program and non-program neighborhoods in a relevant unobserved characteristic that affects the
economic environment of sgquatters differently than non-squatters. As a further step, | exploit two sources
of predicted variation in the impact of the treatment on different households types. As implied by the
model of Section 4, | expect the impact of receiving atitle to be decreasing in both the number of working
age members and the level of informal property rights. This allows me to additionally estimate models
that test for predicted heterogeneity in response to the program according to household size and
residential tenure.” Residential tenure is used as a summary measure of a household’s leve