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Abstract 
 
 
Evaluation studies on conditional cash transfers (CCT) in the Philippines found 
small if not insignificantly different from zero effects on household consumption. 
We use propensity score matching to examine how recipients made use of the 
money they received, taking into account possible changes in recipient behavior. 
We find evidence of crowding in—CCT households receive higher transfers from 
other domestic sources as a positive spillover from becoming CCT beneficiaries 
Poor CCT households tend to lower their dissavings while non-poor beneficiaries 
become less indebted. We also find evidence of lower income, lower wages, and 
lower work-related expenses.  
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I. Introduction  
 
Conditional cash transfer programs have become increasingly popular in 
developing countries following evidence from Latin America that such programs 
have significantly improved health and education outcomes in the short run and 
reduced poverty in the long run (Gertler, 2004; Schultz, 2004; Behrman et al., 
2005; Oliviera, 2005; Fernald et al., 2009). 
 
While policy makers tend to focus on short run gains that come directly from 
effective implementation of the conditionalities – for example, school enrollment 
and outpatient care for children and women - household behavioral responses to 
the cash transfer are equally important policy concerns.  Households may need 
to increase spending on items that improve compliance with the conditionalities. 
For example, transportation expenditures or other schooling related expenses 
(uniforms, school allowances) can increase if school enrollment is required 
(Attanasio and Mesnard, 2006). Or, health care spending can increase if there are 
conditions on health care utilization (Lagarde et al., 2009). 
 
CCTs were also found to have intertemporal implications on household 
consumption. In Mexico, for example, households receiving CCTs were found to 
be less indebted than comparable households (Angelucci and de Giorgi, 2009). 
Thus, CCTs appear to function as an alternative consumption smoothing 
mechanism to loans.  
 
However, CCTs can also crowd out other transfers, whether from private sources 
or other government transfer programs. Nielsen and Olinto (2007) using data 
from Nicaragua and Honduras, present evidence of crowding out of private food 
and NGO transfers when CCTs are large. Moreover, they found that remittances 
were unaffected by the CCTs.  
 
These household behavioral responses triggered by CCTs need to be examined 
when assessing the overall cost-effectiveness of the program. CCTs tend to be 
large-scale programs and expensive, thus, policy makers need to be assured that 
there are overall net gains from the program, after accounting for household 
behavioral responses triggered by the cash transfer.  On one hand, there are 
income-related behavioral responses, for example, children staying in school 
rather than working in farms (Skoufias and Parker, 2001; Del Carpio and 
Marcours, 2009; Reyes, 2013), whether adults choose to work longer hours 
(Orbeta and Paqueo, 2013) or reduced hours (Foguel and Barros, 2008; Borraz 
and González, 2009; Tavares, 2010), whether adults shift from formal to informal 
employment (Teixeira, 2010) or vice versa (Skoufias and di Maro, 2008), 
whether income sources shift from wage employment to entrepreneurial 
activities (Gertler et al., 2006), or whether transfer patterns are altered (Teruel 
and Davis, 2000; Hernandez et al., 2009 ).  
 
On the other hand, cash transfers can alter household spending patterns. Aside 
from increasing spending on items that are in direct support of the 
conditionalities – that is, education and health - CCTs could also influence 
spending on other products such as tobacco and alcohol.  CCTs could also impact 
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on spending items with intertemporal implications, such as loan payments, 
saving and investment. For example, in Mexico, households receiving CCTs were 
found to have a higher likelihood of investing in livestock (Angelucci and de 
Giorgi, 2009; Rubalcava, 2009). Angelucci et al. (2011) found that program 
participants increased expenditure on durable items, albeit small, and had a 
reduction in stock of debt amounting to about 17 per cent of the monthly 
transfer. 
 
Given the wide range of possible behavioral responses, policy makers would 
desire that adverse household behaviors negating or mitigating direct gains from 
the CCT program are minimal. Conversely, household behaviors that reinforce 
direct CCT gains are ideally fortified. An assessment of the cost-effectiveness of 
CCTs would, thus, require research on how households behave in response to the 
cash transfers. This paper attempts to address this policy concern. 
 
II. Overview of the Philippine Conditional Cash Transfer Program 
 
In the Philippines, a CCT program known as Pantawid Pamilyang Pilipino 
Program (4Ps) was first implemented in 2007 on a pilot basis and covered 4,600 
households. As of June 2014, 4Ps operates nationwide in 79 provinces covering 
1484 municipalities and 143 cities in all 17 regions nationwide, with 4,090,667 
registered households (DSWD, 2014).  
 
4Ps provides two types of financial grants: (i) a health grant of 500 pesos (11.24 
USD) per month per household or 6000 pesos (134.91 USD) per year; and (ii) an 
education grant of 300 pesos (6.75 USD) per month for 10 months for children 
ages 3-14 years old, up to a maximum of 3 children per household.  Thus, each 
household can receive 1400 (31.48 USD) pesos per month (500 pesos per month 
for health and 900 pesos (20.24 USD) per month for education) for 5 years as 
long as conditions are satisfied.  
 
To qualify for 4Ps, a household must reside in a municipality that is designated 
as geographically "poor," on the basis of poverty incidence rates given by the 
2003 Small Area Estimates of the National Statistical Coordination Board.   
 
Furthermore, within these "poor" municipalities, households were tagged as 
"poor" through the National Household Targeting System for Poverty Reduction 
(NHTS-PR). The NHTS-PR uses a proxy means test, where household incomes are 
predicted using observable indicators. Households with predicted incomes that 
fall below the official poverty threshold are considered poor and would therefore 
be a target or potential CCT beneficiary.  Finally, those households with at least 
one pregnant woman and/or children aged zero to 14 years of age and that are 
willing to comply with the program’s conditionalities are defined as CCT-eligible. 
 
The 2003 FIES and 2003 Labor Force Survey (LFS) were used to construct the 
proxy means test. The variables included ownership of assets, type of housing 
and living conditions, sanitation, education and occupation of the household 
head, and sources of income of the families (Fernandez, 2007).  
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To avail of the cash grants beneficiaries should comply with the following 
conditions:   

 
1.  Pregnant women must avail pre- and post-natal care and be attended 
during childbirth by a trained health professional;  
 
2. Parents must attend Family Development Sessions; 
 
3. 0-5 year old children must receive regular preventive health check-ups 
and vaccines;  
 
4. 6-14 years old children must receive deworming pills twice a year. 
 
5. All child beneficiaries must enroll in school and maintain a class 
attendance of at least 85 per cent per month. 

 
Evaluation studies of the 4Ps suggest that there had been improvements in some 
key outcome indicators although only scant increases in household consumption, 
if at all. Chaudhury et al. (2013), using data from an impact evaluation survey 
conducted by the World Bank, found reduced stunting among children ages 6-36 
months of CCT beneficiary households. Chakraborty (2013) noted the findings of 
a 2011 World Bank study where prenatal care was sought more in provinces 
with 4Ps during the early stages of program implementation. Reyes et al. (2013) 
reported that CCTs have led to increased school participation among children 6-
14 years old, but no effect on older children (15-18 years old).  Applying 
propensity score matching technique on 2011 round of the APIS, Tutor (2014) 
found that CCTs have no impact on per capita total expenditures, but seem to 
have increased monthly expenditures on carbohydrates and clothing and the 
shares of education and clothing in total expenditures.   
 
In the Philippines, findings on the impacts of CCTs on consumption deviate from 
those in the international literature. Here, beneficiaries are found to have not 
increased total consumption (DSWD, 2014; Tutor, 2014) while in many other 
developing countries, CCTs are found to raise household consumption. Fiszbein 
et al. (2009) in a review of evaluation studies report that CCTs have had a 
positive impact on consumption in Brazil, Cambodia, Colombia, Ecuador, 
Honduras, Mexico and Nicaragua. This begs the question of what Philippine 
households do with the cash transfers they receive. 
 
In this paper, we further examine the results of existing studies on the 
Philippines and ask whether the cash transfers could have affected other items, 
particularly, those with intertemporal implications. These include saving, 
investment, loan payments, and stock of outstanding debt. We also ask if the 
relative contributions of various income sources have changed - is wage income 
lower? Is entrepreneurial income higher? Are transfers crowded out? 
 
We use data from a special, nationally representative survey conducted by the 
Philippine Center for Economic Development from April to May 2014. The main 
purpose of the survey was to profile the shocks that households experience and 
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assess whether the country's social protection programs have helped households 
cope with these shocks.  The survey provides detailed household income and 
expenditure data from CCT beneficiary households that are needed for our 
multivariate analysis. 
 
III. Theoretical Framework 
 
Assume that total income of a CCT-eligible household is defined as:  
  

𝑌 =  𝑌𝑤  +  𝑌𝑒  +  𝑇 
 
where 𝑌 is total income, 𝑌𝑤 is wage income, 𝑌𝑒 is income from entrepreneurial 
activity, and 𝑇 refers to net transfers received by the household. Wage income, 
𝑌𝑤 can be decomposed as follows: 
 

𝑌𝑤  =  �𝑤𝑖
𝑖

𝐻𝑖 

 
where 𝑤𝑖 is the wage rate per unit of time working, 𝐻𝑖 , for each household 
member i. Net total transfers, in turn, can be defined as:   
 

𝑇 =  𝑇𝑜 −  𝑇𝑔 
 
 
𝑤ith 𝑇𝑜 referring to transfers received by the households, while 𝑇𝑔 are transfers 
given by the household to other households.  Total income is thus:  
 

𝑌 =  �𝑤𝑖
𝑖

𝐻𝑖 + 𝑌𝑒  +   𝑇𝑜 −  𝑇𝑔 

 
where 𝐶 is consumption spending, 𝑆 is savings and 𝐼 refers to investments. 
Defining L as the outstanding stock of loans and 𝑟 as the interest rate, some 
amounts are therefore spent on interest payments on outstanding loans, 𝑟𝑟 and 
towards the retirement of debt, ∆𝑟 = 𝑟𝑡 − 𝑟𝑡−1. 
 
Total expenditures are defined as: 
 

𝐸 =  𝐶 +  𝑆 +  𝐼 +  𝑟𝑟 + ∆𝑟 
 
and the  household's budget constraint is thus defined as 
 

 �𝑤𝑖
𝑖

𝐻𝑖 + 𝑌𝑒  +   𝑇𝑜 −  𝑇𝑔 =  𝐶 +  𝑆 +  𝐼 +  𝑟𝑟 +  ∆𝑟. 

 
We now consider the introduction of a CCT program. If the same household were 
to become an actual CCT program beneficiary, its total transfers would include 
the conditional cash transfers, 𝑇𝑐𝑐𝑡, so that its total income, indexed by the prime 
sign, is defined as: 
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𝑌′  =  �𝑤𝑖′

𝑖

𝐻𝑖′ + 𝑌𝑒′  +   𝑇𝑜′ + 𝑇𝑐𝑐𝑡 −  𝑇𝑔′ 

 
 
Its expenditures are again indexed by the prime sign, and the corresponding 
household budget constraint is defined as follows: 
 

 �𝑤𝑖′

𝑖

𝐻𝑖′ + 𝑌𝑒′  +   𝑇𝑜′ + 𝑇𝑐𝑐𝑡 −  𝑇𝑔′ =  𝐶′  +  𝑆′  +  𝐼′  +  𝑟𝑟′ + ∆𝑟′ 

 
Subtracting the household’s budget constraint without CCT benefits from that 
with CCT benefits yields an accounting of possible uses of conditional cash 
transfers:  
 
𝑇𝑐𝑐𝑡 = (𝐶′ −  𝐶 ) + (𝑆′ −  𝑆) + (𝐼′ − 𝐼)  + (𝑟𝑟′ − 𝑟𝑟) + (∆𝑟′ − ∆𝑟 )

− ��𝑤𝑖′

𝑖

𝐻𝑖′ −  �𝑤𝑖
𝑖

𝐻𝑖� − (𝑌𝑒′ −  𝑌𝑒) − (𝑇𝑜′−𝑇𝑜) + � 𝑇𝑔′ − 𝑇𝑔�  

 
Thus, the CCT transfers can enable a household to increase consumption, 
savings/investments, and or decrease outstanding debt and catch up with loan 
interest payments.  However, we also note that transfers can enable it to reduce 
work effort thereby reducing wage income and or reduce entrepreneurial 
income if spending items are not increased.  Moreover, conditional transfers can 
allow the household to weather reductions in transfers from other households or 
increase its ability to make transfers to others. Since these income and 
expenditure effects cannot be observed for the same household (who is either an 
actual CCT beneficiary or not), we need to construct the appropriate comparison 
groups for the actual CCT beneficiaries. 
 
 
IV. Estimation Methods 
 
We estimate differences in 𝐶 , 𝑟𝑟, 𝑆, 𝐼,∆𝑟,𝑌𝑤,𝑇𝑜,𝑇𝑔 across CCT household 
beneficiaries and a number of reference groups.  We note that one important 
criticism against the 4Ps concerns program targeting. Prior to program 
implementation but using the proxy means test results used as basis for 
identifying program beneficiaries, Fernandez (2007) estimated the 4Ps' 
exclusion error (that is non-coverage of the poor) at 33 per cent and the 
inclusion error (that is coverage of the non-poor) at 26 per cent.  We exploit 
inclusion and exclusion errors and utilise matching methods to compare 
segments of the CCT household beneficiaries with various comparable non-CCT 
households.  
 
Given these program implementation problems, we propose two control groups: 
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(𝐶1) non-CCT households that are comparable to actual CCT households (which 
include poor and non-poor due to inclusion errors and excludes some of the 
poor); and 
 
(𝐶2) non-CCT households that are poor ("excluded poor"), based on reported 
incomes. 
 
Two treatment groups can also be defined: 
 
(𝑇1) actual CCT households (which include poor and non-poor due to inclusion 
errors and excludes some of the poor); and 
 
(𝑇2) CCT households that are poor, based on reported incomes. 
 
We first undertake two sets of comparisons: (i) 𝑇1 vs. 𝐶1 and (ii) 𝑇2 vs. 𝐶2.  
To further understand the 𝑇1-𝐶1 comparison, we propose a third comparison: 
 
(𝐶3) non-poor CCT households ("included non-poor"); and 
 
(𝑇3) non-poor, non-CCT households. 
 
We note that the inclusion errors could potentially produce misleading 
statements regarding program effects.  Specifically, the impacts on the non-poor 
CCT households may be opposite those of the poor, thereby neutralizing what 
could be true program effects on the poor.  However, they may be in the same 
direction, which would tend to bias the measured impacts on the poor upwards. 
We attempt to isolate the effects of the inclusion errors through this third 
comparison. 
 
We use Propensity Score Matching to generate the matched samples for the 
three comparison groups and estimate average treatment effects on the treated 
(ATT).  Due to these inclusion and exclusion errors, we are able to find 
observations for 𝐶3 and 𝑇2 from among our CCT sample. 
 
We further note that although from an individual household's point of view, 
program placement is exogenous, we argue that there could be endogenous 
program placement at the province level as reflected in the differences in the 
timing of participation across provinces. Although 4Ps has been rolled out as a 
national program beginning 2007, program reports have indicated that there 
remains poor municipalities in selected provinces that have failed to fully 
participate in the 4Ps.  Put differently, our random samples of treatment and 
control units may not be balanced, owing to different CCT participation rates in 
the survey areas. Moreover, even if the participation rate is 100 per cent in a 
given area, the excluded poor (who are now considered as “controls” here) may 
still not have the same average characteristics as the actual beneficiaries 
(treatment units in 𝑇1 − 𝐶1 comparison). Thus, we argue that after controlling for 
observables and endogeneity, PSM provides a less biased estimate of the causal 
impact than Ordinary Least Squares (Caliendo and Kopeinig, 2008).  
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The basic variables used to generate the matched samples are the observable 
characteristics used for the proxy means test.  We generated alternative 
propensity scores by augmenting the proxy means test covariates with 
provincial dummies to account for differences in participation level and timing. 
To assess the validity of the matching, we used the mean bias and pseudo R-
squared1 for each comparison (as suggested in Caliendo and Kopeinig, 2008).   
 
Propensity scores were first generated for the entire sample, then CCT eligible 
families were defined as those with pregnant women or children below 14 years 
old. Matched samples were then identified following the definitions for 𝑇1-𝑇3 and 
𝐶1-𝐶2.  
 
To compute the ATT, we employed kernel matching with bandwidth 0.03. Our 
results are consistent with alternative matching algorithms: kernel matching 
with bandwidth 0.05, radius matching with caliper sizes 0.01, 0.02 and 0.03. We 
present the results of these alternative matching algorithms in the Appendix.  
The fixed bandwidth and caliper sizes ensure that the matched control units 
have very close propensity scores to the treatment unit. Whereas radius 
matching treats all comparison units equally, in contrast, kernel matching 
attaches greater weights to those comparison units closest to the treatment unit. 
 
 
V. Data, Variable Definition, and Descriptive Statistics  
 
The PCED Social Protection Survey had a total sample size of 3,100 households, 
consisting of a nationally representative sample of 1,500 households augmented 
by 3 sub-samples that were drawn to facilitate analysis on various social 
protection research questions. We oversampled 500 households consisting of 
both CCT and non-CCT household beneficiaries, 500 households consisting of 
households residing in areas that are high- and low-risk for natural disasters 
such as typhoons and earthquakes, and 600 households from Leyte, Southern 
Leyte, and Eastern Samar which were the provinces that were most affected by 
the typhoon Haiyan in November 2013. From this full sample, we obtained 609 
CCT household beneficiaries - 196 from the nationally representative sample, 
210 from the CCT/non-CCT sub-sample, 102 from the high/low-risk sub-sample, 
and 101 from the Haiyan sub-sample. For this analysis, sampling weights had to 
be constructed so that each CCT household beneficiary reflects is true weight 
relative to the population. Figure 1 illustrates the sampling scheme.  

                                                       
1 A low R-squared (near zero) is desired. This indicates that after controlling for observable covariates, 
the logit model very little of variation in treatment assignment, which is what happens when the 
assignment is truly random. 
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Figure 1. Sampling Scheme of the PCED Social Protection Survey 
 

 
In our analysis, a CCT household beneficiary is defined as one that has received a 
cash transfer from 4Ps at least once. We note that the implied exclusion and 
inclusion errors are 33 and 38 per cent, respectively. Compared to the estimates 
of Fernandez (2007), exclusion errors appear to have remained steady while 
inclusion errors increased substantially, possibly owing to the recent aggressive 
scale up of program implementation. 
 
The mean amount of 4Ps transfers per year was estimated at 11,201 pesos 
(251.85 USD). This is slightly higher than mean CCTs implied by the 2013 Annual 
Poverty Indicator Survey (about 8,000 pesos per year or 179.88 USD). One 
possible explanation for this difference is the one-year gap between the APIS and 
PCED Surveys. The amount of 4Ps transfers is about 12 per cent of per capita 
consumption among CCT beneficiaries. Relative to other countries, this share is 
large (see Table 1). 
 

Table 1. Ratio of transfers to per capita consumption, various countries 
 

Country Program Transfer (% of per 
capita expenditures) 

Bangladesh 
Female Secondary School Assistance 
Program 0.6 

Cambodia Japan Fund for Poverty Reduction 2–3 
Cambodia Cambodia Education Sector Support Project 2–3 
Pakistan Punjab Education Sector Reform Program 3 
Turkey Social Risk Mitigation Project 6 
Chile  Chile Solidario 7 
Honduras Programa de Asignación Familiar 9 
Ecuador Bono de Desarrollo Humano 10 
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Jamaica Program of Advancement Through Health 
and Education 10 

Philippines Pantawid Pamilyang Pilipino Program 12* 
Colombia Familias en Acción 17 
Nicaragua Atención a Crisis 18 
Mexico Oportunidades 20 
Nicaragua Red de Protección Social 27 
Source: Fiszbein et al (2009), World Bank Group for all countries except the Philippines. 
*Authors' computations using the PCED Social Protection Survey 

 
 
 
The outcome variables, on which ATTs were computed are defined as follows. 
Pre-transfer income includes wages and salaries, entrepreneurial income, and 
income from other sources (for example, remittances from abroad, cash receipts 
from domestic source, dividends, pensions). Consumption includes spending on 
food, education, clothing, medical expenses, recreation, durable goods, non-
durable goods, transportation, tobacco, alcoholic beverages, personal care, 
household operations, and other disbursements that include 
purchase/amortization of real property, payments of cash loan, installments for 
appliances, and loans granted.  Unfortunately, we are unable to isolate loan 
interest and principal payments which are included in the item “other 
disbursements.” As an indicator of changes in debt stocks, we include 
outstanding loans –the reported total amount of credit the household owes.  
Saving was estimated as the difference between income and consumption. Table 
2 reports the weighted2 means of these outcome variables.  
 

Table 2. Weighted Means of the Outcome Variables 
 
 All CCT 

Households 
Poor CCT 

Households 
Poor, Non-CCT 

Households 
Income (exclusive of CCT for CCT households) 20,341 

(1,210) 
10,730 
(394) 

9,972 
(347) 

Wages and salaries 19,224 
(1,205) 

10,479 
(382) 

11,885 
(283) 

Entrepreneurial income 1,546 
(264) 

725 
(125) 

781 
(112) 

Other income 351 
(80) 

162 
(41) 

663 
(104) 

Remittances from abroad 18 
(6) 

18 
(7) 

105 
(26) 

Assistance from domestic sources 52 
(16) 

22 
(8) 

42 
(18) 

Consumption 20,595 
(923) 

18,289 
(1,015) 

30,030 
(1,752) 

                                                       
2 Weights are calculated as 𝑏𝑏𝑏𝑏𝑏 𝑤𝑤𝑏𝑤ℎ𝑡 × 𝑝𝑝𝑝𝑝𝑝𝑏𝑡𝑏𝑝𝑝 𝑑𝑏𝑏𝑡𝑟𝑏𝑏𝑝𝑡𝑏𝑝𝑝 𝑏𝑑𝑎𝑝𝑏𝑡𝑎𝑤𝑝𝑡, where 
𝑏𝑏𝑏𝑏𝑏 𝑤𝑤𝑏𝑤ℎ𝑡 = inverse probability of being selected into the sample (at the province-level) and 
𝑝𝑝𝑝𝑝𝑝𝑏𝑡𝑏𝑝𝑝 𝑑𝑏𝑏𝑡𝑟𝑏𝑏𝑝𝑡𝑏𝑝𝑝 𝑏𝑑𝑎𝑝𝑏𝑡𝑎𝑤𝑝𝑡 = 𝑥 that satisfies: 

𝑁𝑜.𝑜𝑜 𝐶𝐶𝐶 𝐻𝑜𝐻𝐻𝑒ℎ𝑜𝑜𝑜𝐻𝑢
𝑆𝑆𝑆𝑆𝑜𝑒 𝐻𝑖𝑠𝑒𝑢

∙ 𝑥 = 𝑁𝑜.𝑜𝑜 𝐶𝐶𝐶 𝐻𝑜𝐻𝐻𝑒ℎ𝑜𝑜𝑜𝐻𝑁𝑁
𝑆𝑆𝑆𝑆𝑜𝑒 𝐻𝑖𝑠𝑒𝑁𝑁

,  

for each sub-sample 𝑝 ∈ {𝐶𝐶𝑇/𝑁𝑝𝑝 − 𝐶𝐶𝑇,𝑁𝑏𝑡𝑏𝑝𝑝𝑏𝑝𝑝𝑁 𝑅𝑤𝑝𝑟𝑤𝑏𝑤𝑝𝑡𝑏𝑡𝑏𝑅𝑤 (𝑁𝑅),𝐻𝑏𝑤ℎ/
𝑟𝑝𝑤 𝑅𝑏𝑏𝑅, 𝑟𝑤𝑁𝑡𝑤} 
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Food 13,113 
(604) 

11,854 
(798) 

18,832 
(1,318) 

Non-food    
Education 924 

(139) 
985 

(207) 
974 

(122) 
Health 194 

(23) 
198 
(34) 

311 
(41) 

Others (excl. other disbursements) 6,293 
(471) 

5,187  
(330) 

9,289 
(593) 

Other disbursements 100 
(24) 

84  
(30) 

264 
(94) 

Savings -254 
(1,437) 

-7,559 
(968) 

-20,057 
(1840) 

Loans 1,181 
(146) 

455  
(95) 

2,259 
(428) 

 Note: Standard errors are in parentheses. 
 
Table 3 reports the means of covariates after matching CCT households with 
their counterpart non-beneficiaries. This is the same set of criteria used in the 
proxy means test (Fernandez, 2007) to identify potential beneficiaries prior to 
program implementation. These covariates include family composition, 
education, socioeconomic variables, housing conditions, access to basic services, 
appliances/assets and regional location. We augmented this set with province 
indicators. The p-values indicate that differences between the treated and 
matched observations for almost all covariates are not statistically significant 
after matching. Assignment of treatment can be considered as random after 
matching on the propensity scores we generated. 
 
  



12 
 

Table 3. Descriptive Statistics: Proxy Means Test Covariates  
 

 
Note: Availability of domestic help at household is one of the covariates in the Proxy Means Test. 
It was dropped in the regression because none of the samples reported to have any household 
help. 
 
V. Results 
 
Table 4 reports the ATTs estimated through Propensity Score Matching for 
various matched samples: all CCT households vs. matched non-CCT households 
(𝑇1  vs. 𝐶1), poor CCT households vs. matched poor non-CCT households (𝑇2 vs. 
𝐶2), and non-poor CCT households vs. matched non-poor non-CCT households 
(𝑇2 vs. 𝐶3). 

Treated Control p>|t| Treated Control p>|t|
Family Size 6.321 6.399 0.542 6.468 6.383 0.574
Natural Logarithm of family size 1.790 1.806 0.405 1.818 1.813 0.845
No. of children 0-5 years old 0.774 0.846 0.185 0.840 0.893 0.458
No. of children 6-14 years old 1.946 2.048 0.157 2.030 2.145 0.201
No. of children 15-18 years old 0.638 0.652 0.784 0.680 0.650 0.657
No. of elderly family members 0.195 0.185 0.724 0.221 0.172 0.214
Household Head with zero years of education 0.011 0.016 0.476 0.012 0.011 0.941
Household Head elementary graduate 0.201 0.183 0.455 0.199 0.141 0.047
Household Head high school undergraduate 0.545 0.528 0.581 0.556 0.586 0.430
Household Head high school graduate 0.231 0.255 0.357 0.208 0.245 0.261
Household Head college undergraduate 0.188 0.181 0.762 0.166 0.148 0.518
Household Head college graduate and above 0.030 0.030 0.969 0.024 0.020 0.739
Wife elementary graduate 0.160 0.138 0.305 0.157 0.118 0.149
Wife high school undergraduate 0.536 0.529 0.831 0.550 0.572 0.570
Wife high school graduate 0.262 0.272 0.687 0.218 0.278 0.070
Wife college undergraduate 0.181 0.173 0.724 0.157 0.143 0.613
No. of family members with no education 0.072 0.073 0.926 0.082 0.076 0.836
All family members with High school  education 2.145 2.155 0.915 2.127 2.132 0.966
All family members with college education 0.563 0.573 0.862 0.508 0.464 0.533
Agricultural household 0.317 0.290 0.329 0.299 0.237 0.074
Sex of household Head (1 if Male) 0.995 0.994 0.815 0.997 0.992 0.370
Roof made of light materials 0.844 0.847 0.896 0.861 0.889 0.282
Wall made of strong materials 0.152 0.148 0.840 0.130 0.113 0.508
Wall made of light materials 0.848 0.852 0.840 0.870 0.887 0.508

Main source of water supply: Own use, tubed/piped well 0.134 0.148 0.523 0.118 0.142 0.352
Main source of water supply: Shared, tubed/piped well 0.176 0.160 0.496 0.181 0.169 0.683
Main source of water supply: Dug well 0.077 0.082 0.774 0.088 0.105 0.453
Main source of water supply: Spring, river, stream, etc. 0.032 0.023 0.352 0.039 0.031 0.545
Availability of electricity 0.858 0.851 0.728 0.846 0.837 0.758
Toilet facility: Closed pit 0.070 0.083 0.411 0.057 0.066 0.659
Toilet facility: Open pit 0.050 0.046 0.723 0.048 0.058 0.581
Toilet facility: None 0.020 0.021 0.906 0.015 0.028 0.247
Television 0.778 0.791 0.590 0.743 0.759 0.630
DVD player 0.493 0.500 0.812 0.453 0.435 0.633
Refrigerator 0.129 0.134 0.794 0.118 0.090 0.241
Washing Machine 0.188 0.221 0.172 0.157 0.191 0.257
Air Conditioner 0.007 0.005 0.572 0.006 0.002 0.432
Computer 0.032 0.034 0.895 0.021 0.020 0.936
Oven 0.013 0.015 0.710 0.006 0.008 0.712
Phone 0.688 0.706 0.526 0.647 0.639 0.835
Car 0.073 0.071 0.881 0.060 0.044 0.358

T1 vs. C1 T2 vs. C2PMT Covariate

Main source of water supply: Shared, faucet, community 
water system

0.194 0.196 0.211 0.212 0.9780.930
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The bottom rows of Table 4 indicate match quality in terms of Pseudo R-squared, 
mean bias and likelihood ratio (LR). The matching algorithm we used results in 
nearly zero pseudo R-squared and low mean bias after matching. The LR chi-
square becomes statistically significant after matching. These three statistics 
together indicate that the treated households are suitably matched with control 
households through the propensity scores we generated. 
 
𝑇1 vs. 𝐶1, as implemented, includes both inclusion and exclusion errors. We find 
reduced total household income among CCT households, particularly, reduced 
wages and salaries. This could indicate reduced labor supply resulting from 
compliance with program conditions that require time, for example, 
participation in Family Development Sessions particularly when individual 
workers are paid on a piece-rate basis. This could also arise from various 
responses to a misperception that having continued wage employment 
disqualifies families from the program: actual reduction of labor supply or 
misreporting of actual wage income. Despite lower reported incomes for CCT 
households, none of the reported labor-related indicators were significantly 
different for CCT and non-CCT households (see Table 5). One possible 
explanation is the presence of disincentives for truthful revelation of work 
patterns, especially if there is a reduction in work effort, among program 
beneficiaries.  
 
We find evidence of crowding in because transfers from other domestic sources 
increased, suggesting possible program spillovers in the form of improved 
identification of the poor households for social protection programs as a whole. 
We also find lower spending on household operations which include laundry 
soap and detergent, floor wax, insect spray, etc. 
 
In 𝑇2 vs. 𝐶2, there were no significant differences in income across CCT and non-
CCT households. Total transfers from all domestic sources including the 4Ps, 
however, are higher for 4Ps households. Total household expenditures are lower 
among CCT households, particularly, those that are work-related. These include 
transportation and communication, personal care and effects, and clothing. Thus, 
although we do not observe program effects on labor decisions, reduced 
spending in work-related items could suggest lower work effort but not 
truthfully reported. We also find lower spending on housing maintenance and 
repairs, which could be linked to program eligibility. Housing characteristics are 
among the PMT covariates. Arguably, if CCTs are sufficiently large, there could be 
disincentives to spend on housing maintenance and repairs to ensure that 
program eligibility is retained.  Overall, given patterns in income and spending, 
we find lower dissaving among the poor 4P households. 
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𝑇3 vs. 𝐶3 shows differences in outcome indicators for the non-poor households 
included in 4Ps versus their counterparts who were correctly excluded from the 
program. Our PSM estimates suggest possible adverse responses to CCTs - 
reduced wage income and reduced education spending.  This could indicate 
strategic behavior on the part of the non- or near-poor who were included in the 
4Ps by "mistake." Again, they could be underreporting incomes thinking that 
such information could lead to their eventual disqualification in the program. 
Another possibility is that they actually reduce work effort, to prolong their stay 
in the program. The desire to protect program eligibility could also manifest 
itself in reduced education spending. Although the survey data do not provide 
detailed information on education spending, one possible explanation is that CCT 
households transfer their children from private to public schools. 
 
Overall, total transfers from all domestic sources are larger for the non-poor 4Ps 
households, which magnifies the implications of the inclusion errors of the 4Ps. 
These households could be obtaining additional benefits from other social 
protection programs and transfer mechanisms after having been inadvertently 
tagged as "poor."  There seems to be some gains in terms of consumption 
smoothing for this sub-group. They have lower outstanding loans and dissaving. 
  
The last three rows of Table 5 show some supplemental outcome indicators to 
support the apparent trends from Table 4. The observed reduction in income 
among 𝑇1 versus 𝐶1 could also be due to reduced entrepreneurial income, 
particularly, income from wholesale and retail trade. This is to be expected given 
that the 4Ps seems to have increased school enrollment and reduced the number 
of days spent in child labor (DSWD, 2014). The 2011 Survey of Children shows 
that next to farms, streets and markets are the most likely workplaces of children 
in hazardous occupations. 
 
One possible outcome of 4Ps which may not be captured in reported income and 
expenditures as well as computed saving is the increased investment in livestock 
(that is, chickens and pigs). We find that CCT households have more livestock 
compared to their matched controls. Among the poor, the CCT households are 
more likely to report being engaged in livestock and poultry raising. These 
patterns in livestock could suggest a smoother consumption. The ability to 
sustain livestock is correlated with more regular food consumption, for example, 
as shown in Todd et al. (2009). 
 
Finally, we conducted a sensitivity analysis using Rosenbaum bounds to see 
whether our findings are robust to possible confoundedness of unobserved 
factors. For the 𝑇1-𝐶1 comparison, our findings of reduced income and lower 
wages still hold even if hidden bias leads to selection bias by 75 per cent. The 
finding of higher transfers from other domestic sources does not remain if 
unobserved factors lead to selection bias. Lower total expenditure is a robust 
finding even if hidden bias leads to selection bias by 45 per cent. Lower spending 
on household operations remains robust even in the presence of selection bias of 
up to 90 per cent. 
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For the 𝑇2- 𝐶2 comparison, higher transfers from domestic sources remains a 
robust finding even if unobserved factors may lead to selection bias by 90 per 
cent. Lower total expenditures still holds even if hidden bias leads to selection 
bias by 45 per cent. The findings of lower work-related expenses are robust even 
in the presence of possible selection bias: up to 90 per cent for transportation 
and communication, up to 110 per cent for personal care and effects, and up to 
55 per cent for clothing. The findings for strategic behavior on household 
characteristics also remain even in the presence of possible selection bias: up to 
85 per cent for household operations and up to 150 per cent for house 
maintenance and repair. Lower dissavings among the poor CCT beneficiaries still 
remain even if hidden bias leads to selection bias by 40 per cent.  
 
For the 𝑇3 - 𝐶3 comparison, our findings of lower income still hold even if actual 
CCT households are less likely to be selected into the program by 65 per cent. 
Lower wages and salaries remains a robust finding up to a possible selection bias 
of 90 per cent. Our finding of lower spending on education still holds even if 
hidden bias leads to selection bias by 100 per cent. The finding on transfers from 
other domestic sources is not robust in the presence of unobserved confounding 
factors that lead to selection bias. The finding of lower dissavings still holds even 
in the presence of possible selection bias by 30 per cent. Lower outstanding 
loans is a robust finding even if actual CCT recipients are 2.5 times less likely to 
be selected into CCT than non-beneficiaries. However,  
 
Results of this sensitivity analysis are summarised in the Appendix (Table A5). 
 
 
VII. Conclusion 
 
Our analysis uses data from a special, nationally representative survey and 
exploits the variations arising from program inclusion and exclusion errors.  Our  
estimates suggest profound behavioral effects from the 4Ps.  
 
CCT households - whether poor or non-poor - had increased total transfers from 
other domestic sources. This indicates crowding in of transfers from other 
sources by virtue of being CCT beneficiaries. This implies that one spillover of 
the 4Ps is the improved targeting of the poor for social protection programs in 
general. However, overall, the non-poor have higher total transfers compared to 
the poor. Thus, such targeting spillover seems to magnify the inclusion error of 
the 4Ps. 
 
It appears that as a result of increased total transfers, both the poor and non-
poor, have smoother consumption over time, whether measured directly as 
saving or through alternative indicators such as livestock.  The poor appear to 
have less dissaving, while the non-poor who got included in the program are less 
indebted.   
 
Although the reported incomes and labor decisions of the poor do not seem to be 
affected by the program, a number of expenditure patterns could suggest lower 
work effort. The poor program beneficiaries have reported lower spending on 
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transportation, personal care and effects, and clothing, all of which are work-
related spending.   
 
Our study suggests possible strategic behavior among non-poor households to 
prolong program eligibility by reporting lower incomes. They also have reduced 
spending on education. One possible explanation is that children of non-poor 
households could be transferring from private to public schools, in order to 
increase compliance to the condition of continued school enrollment. 
Among poor households, the observed reduced spending on house maintenance 
and repairs could be a strategic attempt at keeping program eligibility, given that 
housing characteristics are PMT covariates. 
 
Further research is needed to better understand the wide range of complex 
behavioral responses to cash transfers. These could have important implications 
on the cost-effectiveness of the 4Ps. 
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Table A5. Sensitivity Analysis using Rosenbaum bounds

Gamma sig+ sig- Gamma sig+ sig- Gamma sig+ sig-
Income 1.00 0.000 0.000 1.00 0.280 0.280 1.00 0.000 0.000

1.25 0.000 0.000 1.25 0.009 0.880 1.60 0.000 0.052
1.50 0.000 0.002 1.50 0.000 0.996 1.65 0.000 0.075
1.75 0.000 0.083 1.75 0.000 1.000 1.70 0.000 0.103
1.00 0.000 0.000 1.00 0.088 0.088 1.00 0.000 0.000
1.40 0.000 0.000 1.25 0.001 0.618 1.30 0.000 0.000
1.80 0.000 0.071 1.50 0.000 0.951 1.60 0.000 0.008
2.00 0.000 0.311 1.75 0.000 0.997 1.90 0.000 0.077
1.00 0.830 0.830 1.00 0.000 0.000 1.00 0.370 0.370
1.25 0.989 0.355 1.30 0.006 0.000 1.25 0.664 0.138
1.50 1.000 0.073 1.60 0.033 0.000 1.50 0.852 0.043
1.75 1.000 0.009 1.90 0.099 0.000 1.75 0.942 0.012

Expenditures 1.00 0.000 0.000 1.00 0.000 0.000 1.00 0.000 0.000
1.15 0.000 0.000 1.15 0.000 0.001 1.15 0.000 0.002
1.30 0.000 0.005 1.30 0.000 0.010 1.30 0.000 0.015
1.45 0.000 0.070 1.45 0.000 0.068 1.45 0.000 0.069

Education 1.00 0.000 0.000 1.00 0.000 0.000 1.00 0.000 0.000
1.60 0.000 0.000 1.15 0.000 0.001 1.50 0.000 0.001
2.20 0.000 0.097 1.30 0.000 0.015 1.75 0.000 0.017
2.80 0.000 0.813 1.45 0.000 0.087 2.00 0.000 0.082
1.00 0.000 0.000 1.00 0.000 0.000 1.00 0.898 0.898
1.30 0.000 0.000 1.30 0.000 0.000 1.25 0.996 0.453
1.60 0.000 0.068 1.60 0.000 0.004 1.50 1.000 0.105
1.90 0.000 0.574 1.90 0.000 0.082 1.75 1.000 0.013

Personal care 1.00 0.000 0.000 1.00 0.000 0.000 1.00 0.950 0.950
1.25 0.000 0.000 1.60 0.000 0.000 1.25 0.999 0.601
1.50 0.000 0.001 2.10 0.000 0.076 1.50 1.000 0.191
1.75 0.000 0.067 2.60 0.000 0.532 1.75 1.000 0.033

Clothing 1.00 0.000 0.000 1.00 0.000 0.000 1.00 0.000 0.000
1.45 0.000 0.000 1.50 0.000 0.055 1.25 0.000 0.013
1.85 0.000 0.077 1.55 0.000 0.088 1.45 0.000 0.093
2.25 0.000 0.670 1.60 0.000 0.133 1.65 0.000 0.293
1.00 0.000 0.000 1.00 0.000 0.000 1.00 0.002 0.002
1.30 0.000 0.000 1.80 0.000 0.058 1.25 0.000 0.073
1.60 0.000 0.001 1.85 0.000 0.085 1.50 0.000 0.368
1.90 0.000 0.084 1.90 0.000 0.120 1.75 0.000 0.726

1 0.000 0.000 1.00 0.000 0.000 1.00 0.000 0.000
1.7 0.000 0.000 2.00 0.000 0.002 1.25 0.000 0.009
2.7 0.000 0.082 2.50 0.000 0.096 1.45 0.000 0.069
3.7 0.000 0.914 3.00 0.000 0.475 1.65 0.000 0.239

Savings 1.00 0.027 0.027 1.00 0.000 0.000 1.00 0.001 0.001
1.05 0.008 0.077 1.20 0.006 0.000 1.10 0.000 0.007
1.10 0.002 0.171 1.40 0.095 0.000 1.20 0.000 0.029
1.15 0.000 0.309 1.60 0.386 0.000 1.30 0.000 0.079
1.00 0.000 0.000 1.00 0.000 0.000 1.00 0.000 0.000
1.75 0.000 0.000 1.35 0.000 0.000 1.50 0.000 0.000
2.75 0.000 0.075 1.65 0.000 0.006 2.00 0.000 0.006
3.75 0.000 0.894 1.95 0.000 0.094 2.50 0.000 0.094

Notes:
Gamma  = log odds of differential assignment due to unobserved factors
sig+   = upper bound significance level
sig-   = lower bound significance level
The critical values corresponding to the lowest value of gamma that yields statistically 
significant estimates at the 10% level are in bold.
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