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I.  Introduction
This section shows the methodology and estimates for the net benefit of social housing program in Ecuador by comparing the family income of non-beneficiaries and beneficiaries of the social housing program. The monetary benefits of the program are inferred as the additional household income that a social housing-program beneficiary would require to access an adequate dwelling unit with similar characteristics to those possessed by non-beneficiaries at market condition.
Adequate housing definition is taken from UN-HABITAT.
 It is based on the following criteria: (i) Improved construction materials; (ii) Basic services access; (iii) overcrowding (less than 3 people per bedroom); (iv) kitchen room isolated from living rooms; and (v) secure tenancy.
II. Assumptions and Methodology

The net benefit of the program is the present value of the income gap between non-beneficiary and beneficiary families with very similar dwellings minus the total unit cost of the program solution. The unit cost includes the value of the subsidy, savings, efforts or land cost induced by the program. The main assumption is that the voucher covers the affordability gap in present value between the payment capacity of eligible families and the cost of an adequate dwelling.

III. Economic benefits
The benefit of the program is the household income differential between actual beneficiary families and non-beneficiary families living in adequate dwellings. 

Analytically, 
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where q is the dwelling quality indicator that may be between 0 and 1, and 
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 is the average household income of (NB) non-beneficiaries and (B) beneficiaries households from a support group created by matching. In order to obtain a valid income differential, beneficiary and non-beneficiary families are matched by socio-demographic characteristics and location.

Matching is performed after the eligibility criteria established, by the program and identical geographic location. This is indicated by the (*) symbol. The matching is performed by exact matching on location and quality of the dwelling after filtered by eligibility. Thus the average benefit will be, 
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where N is the number of units in the treatment group, 
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 is the set of comparison units matched to treatment unit 
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In addition to the household income of the family, we identify the location variable and the quality index of the house. The location and the quality index will serve as the exact matching variables.

The sample utilized in the matched income-difference calculations included 2540 beneficiary households identified in Living Standard Household Survey (LSHS) of 2006 produced by the INEC, the National Statistic Office. The LSHS of Ecuador is stratified in two stages, firstly in three regions and secondly in five domains. The domains are four cities domains (Quito, Guayaquil, Machala and Cuenca) and an urban-rural domain. The combination of both strata creates 7 geographic areas very well defined.

The quality indexes are durability of the house, access to basic services, and condition of the house. The durability of the dwelling indicates whether the walls and ceiling are made of non-disposable materials, and the house has not dirt floor. Access to basic services includes access to piped water, access to sewerage and electricity public networks. Finally, condition of the dwelling indicates the good or bad condition of walls, ceiling and floor. The 9 indicators represent the components of the global quality indicator. The global index is constructed by given zero or one value. 
The global quality index is 
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 is the component (i) of the indicator (0 or 1). One (1) is good condition and zero (0) is poor condition. 

The distribution of global quality index at national level and for beneficiaries of the social housing program is shown in the chart below (Ecuador 2005/6)
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As a reference, we calculate the average income difference between regular social housing beneficiaries and the national income average of non-beneficiaries by the quality index of the dwellings. The results are showed in the chart Unmatched. 

The average household income of non-beneficiary is higher than the average of housing program beneficiaries. The gap increases with the quality of the dwellings. At the same time, we can see that there are not beneficiaries with very low quality dwellings. However, this difference may hide some systematic difference caused by factor other than being benficiayr of the housing program.
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As describe above, in order to improve the chances of observing differences produced by the program only we implemented the matching procedure. The command used to estimate the benefit of the program was NNMATCH
 and the output is following: 
NNMATCH – Output
Matching estimator:  Average Treatment Effect for the Treated

Weighting matrix: inverse variance          
Number of obs         

=     12863

                                            


Number of matches  (m) 
=     1

-----------------------------------------------------------------------------------------------------------

    ing_hog |      Coef.   
Std. Err.      z   
 P>|z|     [95% Conf. Interval]

-------------+-------------------------------------------------------------------------------------------

        SATT | 
-55.2   
             63.004    -0.88   
0.381    -178.3426    68.95327

-----------------------------------------------------------------------------------------------------------

Matching variables:  Qi location

Exact matching variables: location Qi

(Percent of exact matches: 100)

The income difference (average) is US$ 55 monthly for the matched sampled, that is one third of the unmatched sample (US$ 144). Using the matched sample the total benefit in present value of US$ 6.0 thousand if the household spends 100% of the income in housing and the unit depreciates in 30 years. Instead, the present value of the benefit is US$ 1.8 thousand if the household spends 30% of their income in housing.

IV. Economic costs

The minimum cost of the unit includes the value of the subsidy, savings and land cost induced by the program. The value of the subsidy is US$ 6000.
The definition of the value of the voucher was determined by the cost of a basic unit of 36m2 with basic services (see table 1). The average cost of the solution is 6400 US$. This means that families with zero income will be able to acquire a basic solution with the voucher and savings equivalent to 8 percent of the subsidy.

Table 1: Cost of dwelling
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Chimborazo, Sierra 6,375.5       

Chone, Costa 6,340.2       

Cayambe, Sierra 6,572.8       

Average 6,429.5       

Urbano marginal

Vivienda rural


V. Economic return

The economic return is based on the net benefit of the present value of the household income differentials and the value of the susidy and other costs.
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VI. Sensitivity analysis 

Table 3 shows the internal rate of return of the sensitivity analysis by the expected depreciation period of the solution, percentage of the household income dedicated to housing and the two scenarios of net benefits, unmatched and matched. 
There are two important aspect worth to mention. First, the depreciation period is a proxy of the quality of the solution and second, the low-income families tend to dedicate highest proportion of income on housing.
 The internal rates of return (IRR) ranges between negative 4% and positive 10% for the matched sample. The cost of the subsidy is US$6.4  thousands, the discount rate (
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) is 12% and the subsidy is totally depreciated in 20 and 30 years with not rescue value.

Table 3: Internal Rate of Return-Sensitivity Analysis
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Benefits, US$ 1,484.3 1,600.7 3,861.4 4,164.2 4,947.8 5,335.8 12,871.3 13,880.7

Costs, US$ 6,429.0 6,429.0 6,429.0 6,429.0 6,429.0 6,429.0 6,429.0 6,429.0

Net Benefits

NPV US$ (@12%) (4,944.7)(4,828.3) (2,567.6)(2,264.8)(1,481.2)(1,093.2) 6,442.3 7,451.7

IRR (4.2%) (0.5%) 5.0% 7.0% 8.2% 9.7% 26.6% 26.8%

Matched, 30% Unmatched, 30% Matched, 100% Unmatched, 100%


IX. Conclusions

The ex-ante economic analysis of the program indicates that the IRR of the program is low relative to the traditional 12%. The expected IRR of the program for very low-income family is 10% for the matched sample.

However, this IRR is higher than the average social IRR
 for LAC in most escenarios. The average social IRR for LAC based on 9 countries is 3 to 4%.
� UN-HABITAT. The Right to Adequate Housing. Office of the United Nations Right Commissioner for Human Rights. Fact Sheet No. 21/Rev.1


� The value of benefit and costs are adjusted by the national Consumer Price Index t obtain 2010 approximates.


� � HYPERLINK "http://ideas.repec.org/a/tsj/stataj/v4y2004i3p290-311.html" �http://ideas.repec.org/a/tsj/stataj/v4y2004i3p290-311.html� nnmatch [Family Inc.] [Benef. Indicator] [Matching Variables], tc(att) exact([Matching Variables]) “nnmatch estimates the average treatment effect on depvar by comparing outcomes between treated and control observations (as defined by treatvar), using nearest neighbor matching across the variables defined in varlist_nnmatch. nnmatch can estimate either the treatment effect for the treated observations, for the controls, or for the sample as a whole. The program pairs observations to the closest m matches in the opposite treatment group to provide an estimate of the counterfactual treatment outcome. The program allows for matching over a multi-dimensional set of variables (varlist_nnmatch), giving options for the weighting matrix to be used in determining the optimal matches. It also allows exact matching (or as close as possible) on a subset of variables”


� See Programa Nacional De Vivienda Social – Etapa 2 Informe De Consultoria  (Ingeniero José Raúl Cisternas, 2012) for details about  the cost of the solutions.


� “The social discount rate measures the rate at which a society would be willing to trade present for future consumption. As such it is one of the most critical inputs needed for cost-benefit analysis. This paper presents estimates of the social discount rates for nine Latin American countries. It is argued that if the recent track record in terms of growth in the region is indicative of future performance, estimates of the social discount rate would be in the 3-4 percent range.” Humberto Lopez. (2008) The Social Discount Rate: Estimates for Nine Latin American Countries.  Policy Research Working Paper 4639 The World Bank, Latin America and the Caribbean Region. Office of the Chief Economist June 2008 
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