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Abstract

In response to the spike in rice prices in 2008, the rice subsidy program budget 
for the Philippines’s National Food Authority (NFA) was expanded five-fold to 
2.5% of gross domestic product. The NFA is the largest recipient of government 
subsidy, but also the largest loss-making government corporation. The latest 
household expenditure data show that the program fares well on some design 
elements. However, despite all citizens being eligible, only 16% of them avail 
of the program. Significant exclusion of the poor and leakage to the nonpoor 
reduce its targeting effectiveness. The gap between the estimated national 
consumption of NFA rice and the amount of rice officially supplied by the NFA is 
large. Transferring $1 of subsidy costs the NFA $2.2. The program attracts lower 
participation from farmers than those with higher incomes or fewer rice-eating 
members. For those who do not use the program, nonparticipation appears to 
be involuntary, arising from physical limitations. Households in better-governed 
regions have a higher propensity to use the program. Those buying NFA rice 
in cities buy more than their rural counterparts. The program does not act as a 
safety net against unemployment, as much as for consumption support. It can 
better reach the poor if its inclusion and exclusion errors are reduced; its access 
and availability to the poor improved; and the quality of governance bolstered.





I. Introduction 

Being the single largest rice importer in the world, the Philippines is among the countries 
most affected by high global prices. The steep rise in rice prices in the country since 
mid-2007 has substantially exceeded the growth in nonfarm minimum wages and general 
inflation. Farmers have faced significantly higher costs of fertilizers, labor, and other costs 
as well. While the government has explored bilateral deals, lowered rice import tariffs, 
and allowed limited imports of rice by the private sector, it also scaled up the distribution 
of subsidized rice and the sale of buffer stocks for price stabilization. Food subsidies 
can provide an invaluable option to assist the poor facing high food prices. Provision of 
subsidized food frees up income for other uses, thereby improving household purchasing 
power, which is of immense value when inflation is high. Food subsidy programs thus 
play a crucial role in protecting households from imminent poverty and in enhancing 
their long-term development. However, because subsidies also generate economic rents, 
effective delivery of such programs requires careful use of scarce public resources as well 
as effective targeting to the vulnerable. These outcomes can be facilitated by appropriate 
institutional mechanisms that ensure good governance in public programs. This paper 
examines some of these issues in the context of the Philippines. 

Designing efficient safety nets customized to the specific conditions of a country is 
a challenge to government agencies and international development institutions. The 
performance of food-based safety nets often suffers from a number of weaknesses that 
undermine their effectiveness. These shortcomings include large administrative costs, 
corruption, inefficient implementation, and leakage. For example, Rogers and Coates 
(2002) estimate that the leakage to the nonpoor from untargeted food subsidies and food 
ration programs in Brazil, Egypt, India, and Pakistan are as high as 50–80%. In contrast, 
self-targeting food programs using inferior foods have a lower leakage rate of 10–20%. 
Empirical evidence gathered by Coady (2004) also shows that universal food subsidies 
are usually accompanied by high leakages to the nonpoor and economic inefficiencies 
resulting from distorted consumer and producer prices. Leakage of these subsidies to the 
nonpoor due to weak targeting costs governments on average $3.3 to transfer $1 of food 
subsidy to the poor. This suggests universal subsidies should be used only as a “stop-
gap policy” until targeting of subsidies can improve their cost effectiveness. 
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This study analyzes the rice subsidy program run by the Philippines’s National Food 
Authority (NFA). The NFA acts as the monopoly importer of rice and endeavors to provide 
low prices to consumers, price support to producers, and reduced price volatility. Its key 
feature is an untargeted transfer of cheap, mostly imported rice to households across the 
country. A number of studies have examined various aspects of the program and shown 
that it suffers from several weaknesses including poor targeting, governance problems, 
and conflicting objectives. 

For example, UN-ESCAP (2000) finds that the design of the program entails inherent 
losses that are covered from budgetary allocation and debt creation. Moreover, the 
regional distribution of the subsidy is not related to the regional incidence of poverty. 
Roumasset (2000) notes that faced with the goal of maintaining multiple prices, NFA 
intervention did not stabilize prices. In addition, it raised consumer and producer prices 
above the free-trade level at substantial efficiency and financial costs. While consumers 
paid 75% more in the market than they would have under free trade, farmers received 
only half of this difference in terms of higher price. Noting that NFA monopolizes rice 
import, Roumasset suggests that part of the reason the subsidy program raised prices is 
the banning of private imports and then importing less than that required to maintain the 
target price, which is set below the world price. The price distortions created negative 
protection for consumers that outweighed the positive protection for producers, resulting 
in deadweight loss or economic waste. These results are reinforced by Yao et al. (2007) 
who examine the effectiveness of the program over 21 years from 1983 to 2003. They 
find that while domestic prices were more stable than world prices during 1996–2003, 
they were almost twice as high. Moreover farmers in some regions benefited, but 
consumers in others paid higher prices. Given its small size, the program had a limited 
overall impact.

Based on a survey, World Bank (2001) finds that in the aggregate a much larger 
percentage of the poor purchased NFA rice than the nonpoor. This result was driven by 
targeting through an inferior quality of rice, sold particularly to poor households, and in 
rural areas. Good quality rice was mixed with poor quality rice. The purchase of NFA rice 
by the nonpoor in the World Bank survey was explained by its use for domestic helpers 
and pets. While the poor were more likely to participate, the percentage of NFA rice sold 
to the nonpoor was higher than the percentage sold to the poor, implying mistargeting of 
resources through the general subsidy. The extremes of misallocation were noted from 
the lowest availability in Mindanao, which is one of the poorest regions. According to 
Balisacan et al. (2000), inferior quality rice need not necessarily have a low nutritional 
content, so self-targeting is helpful. However, he argues, the subsidy can be better 
targeted through food stamps and rural food-for-work programs. Other alternatives include 
geographical targeting, screening, and imposition of penalties for leakage undercoverage.  

Using the latest household consumption expenditure survey data, this paper takes the 
analysis further to assess the determinants of the program uptake. This is combined 
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with an estimation of indicators of effectiveness of the NFA rice subsidy to derive 
policy implications for reforming the system. The paper is organized as follows. Section 
II describes the salient features of the NFA subsidy program. Section III estimates 
alternative measures of service effectiveness proxied by access to rice subsidy across 
the income distribution. The measures include targeting errors, namely, the extent 
of undercoverage of the poor and leakage to the nonpoor. Section IV presents an 
analysis of the determinants of access of the program to the poor. It asks whether the 
nonparticipation of households with high latent demand appears to be voluntary or 
involuntary, and how access is related to a variety of factors such as poverty, awareness 
of program benefits, governance etc. Section V draws lessons from the analysis 
to provide guidance on what needs to be done to improve the effectiveness of the 
subsidized rice delivery system. 

II. The NFA Rice Program 

Rice is a key source of food in the Philippines. The poor depend much more on it than 
the rich (Table 1), and are therefore particularly hurt by high prices. A survey conducted 
by the Social Weather Stations in June 2008 showed that 49% of families considered 
themselves “food-poor”, an increase from 37% at the end of 2007 as reported in the 
Philippines country chapter of ADO 2008 Update (ADB 2008). Most people buy a 
significant share of their rice consumption (more so in urban areas) with limited reliance 
on home-grown rice or payment in kind. 

Table 1: Importance of Rice for Different Economic Classes, 2006

 

Mean Annual Total 
Household per Capita 

Expenditure
(pesos/year)

Share of Rice in Total Food 
Expenditure

(percent)

Share of Purchased Rice in 
Total Rice Consumed

(percent)

Quintile Both Rural Urban Both Rural Urban Both Rural Urban
1 9,495 9,393 9,943 33.5 33.5 33.6 87.2 85.7 93.4
2 15,646 15,552 15,846 28.6 29.7 26.3 88.0 85.1 94.1
3 23,613 23,266 23,962 22.7 25.0 20.4 89.5 83.9 95.1
4 37,316 36,618 37,668 17.1 20.2 15.6 91.6 83.8 95.6
5 87,461 77,467 89,819 11.5 14.9 10.7 92.7 83.4 94.9

Source: Authors’ calculations using data from the 2006 Family Income and Expenditure Survey.

The NFA is tasked with multiple objectives to achieve food security. To keep food 
affordable for consumers, it sells rice through accredited retailers at a mandated, below-
market price. The retailers receive a fixed margin on the sale. The NFA also offers price 
support to farmers through its procurement of palay or paddy. Another objective of the 
program is to stabilize prices, which it attempts to do by holding buffer stocks equivalent 
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to 30 days of consumption requirement in addition to 15 days of emergency holdings. 
To stabilize prices and supplies over time, the NFA buys paddy during peak harvest and 
sells rice from its stock at appropriate times to retailers for selling to consumers. It also 
carries out processing activities, dispersal of palay and milled rice to strategic locations, 
and distribution to various marketing outlets. NFA procures less than 1% of local rice 
production, at a fixed price. As a government board, it has the sole authority to import 
rice. Between 1998 and 2004, its imports averaged about 13% of domestic production 
(Senate Economic Planning Office 2006). Over 95% of the subsidized rice distributed to 
consumers is imported. The NFA’s volume of sales and the consumer price subsidy were 
increased significantly in 2008 in view of escalating rice prices (Figure 1). The import 
bill for rice in the first half of 2008 was $858 million; almost four times that in the same 
period of the prior year.

Figure 1: NFA Sales and Price Subsidy to Consumers
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with basic data from Budget of Expenditures and Sources of 
Financing (Department of Budget and Management, various 
years).

Funding for the NFA comes from various sources that include budgetary subsidy, 
domestic and foreign borrowing (against government guarantees), and official 
development assistance to the Philippine government such as food aid. It is the 
largest recipient of government subsidy, accounting for 10% of budgeted support to 
all government corporations for 2009 (see www.dbm.gov.ph/BESF09/E1.pdf). Yet it is 
also the largest loss-making body among these as of 2007. Moreover, it is exempt from 
the payment of taxes, duties and fees, and import restrictions. The Senate Economic 
Planning Office (2006) has raised concerns about the financial position of the NFA. 
Its liability-to-assets ratio exceeds 1 and is among the highest of all government 
corporations. To support domestic producers, NFA pays an average procurement price 
that is 9% higher than the market price; and to support consumers, it sells rice 18% 
cheaper than non-NFA ordinary rice. Its gross margins are negative as its sales revenues 
are not enough to cover even its variable costs of operation. Moreover, anecdotal 
evidence points to pilferage and diversion of rice stocks, misrepresentation of cheaply 

file://WPFILESHR/ERD/EROD/2008%20monographs%20for%20processing/WP/EWP%20138%20-%20Shikha/dbm.gov.ph/BESF09/E1.pdf
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bought NFA rice as better-milled and processed varieties, and overpricing. Acknowledging 
such governance issues, the NFA established a Corporate Governance Committee in 
2006 to strengthen, among other things, its internal transparency and accountability.�

To consider the economic viability of its rice operations, we first calculate the NFA’s 
net costs as the difference between its costs (of local procurement and imports, 
administrative, and other operating costs) and revenue from subsidized sales. For 2008, 
this cost is projected at P167 billion or 2.5% of gross domestic product (GDP). We also 
compute the total consumer price subsidy delivered as the product of the estimated 
quantity of NFA rice sold times the difference between retail market and NFA prices.  
Because the estimated quantity of subsidized NFA rice sold is assumed to be equal to 
the officially reported amount supplied by the NFA, our figures implicitly assume zero 
leakage. Comparing the cost of NFA with the accrual of subsidy to consumers gives a 
cost–benefit ratio of between 1.5 and 2.2 in 2006–2008 (Table 2). This means that to 
transfer $1 of subsidy to consumers in 2008, it costs the NFA $2.2. If we assume that 
half of the subsidy is not delivered because the rice is diverted to the regular market, 
the cost–benefit ratio doubles to $4.4. These figures are comparable with those of UN-
ESCAP (2000), which estimates the cost of transferring $1 in rice subsidy to consumers 
without any leakage at $1.27 and $2.10 in 1997 and 1998, respectively, and $2.54 and 
$4.20 with 50% leakage. We note that while UN-ESCAP estimates the annual cost of the 
program from data derived from the NFA’s balance sheet position, our data are drawn 
from operational reports on sales and operating costs.

Table 2: Rice Subsidy: Cost–Benefit Calculations
Measure  Unit  2006 2007 2008

Effective NFA program cost billion pesos 16.4 18.6 68.6

Maintenance and other operating 
expenses

billion pesos 6.4 1.6 4.2

Less: Net Profit (loss) from sales billion pesos (10.0) (17.0) (64.4)

Consumer price subsidy = retail price of 
rice – NFA rice retail price

pesos/kg 5.56 6.47 12.38

Imputed volume of NFA sales million 
metric tons

1.6 1.9 2.5

Total consumer subsidy billion pesos 8.7 12.4 31.0

Cost-benefit ratio = NFA cost/consumer subsidy 1.89 1.50 2.21

Cost-benefit ratio, assuming 50% leakage 3.77 3.01 4.42
NFA = National Food Authority.
Note:	 The gross sales and cost of sales not only cover rice but are a close approximation as the bulk of NFA sales relates to rice. Cost 

of sales includes procurement of palay, conversion from palay to milled rice, transport, and import. Maintenance and other 
operating expenses exclude personal services.  The figures for 2008 are annualized estimates. 

Source of basic data: Budget of Expenditures and Sources of Financing (Department of Budget and Management, various years).

�	 Sound design principles and sustained reform of the institutional framework within which such programs operate, 
including transparency, expenditure controls, and decentralization can substantially improve program governance 
as shown by the example of Nepal’s food-for-work program (Meagher et al. 1999).
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Data for 2003–2004 show that almost 60% of NFA rice was distributed in Metro Manila 
and other regions in Luzon, with Mindanao and Metro Manila each receiving about 
25% of the total (Senate Economic Planning Office 2006). Note that this finding is at 
variance with that of the World Bank (2001) discussed earlier, which finds Mindanao 
underrepresented. The discrepancy between the World Bank’s survey findings and 
the officially reported quantity of rice distributed to Mindanao is consistent with either 
misreporting in the official figures, or the disappearance of NFA rice destined for 
Mindanao. 

To get a deeper insight into the distribution of subsidy, we use the 2006 Family Income 
and Expenditure Survey (FIES), which provides disaggregated household consumption 
expenditure data for NFA rice based on a sample of about 40,000 households. FIES is 
a nationwide survey of households conducted every 3 years by the National Statistics 
Office. It provides information on household sources of income in cash and in kind and 
their levels of consumption by expenditure item. Related information such as family size; 
number of employed family members; occupation, age, and educational attainment of 
household head; and housing characteristics are also included. The results of the survey 
are used to estimate the standards of living and disparities in income of Filipino families, 
as well as their consumption and spending patterns. 

Using a stratified sampling scheme based on the 2000 Census of Population and 
Housing, the survey is conducted on two occasions using the same questionnaire. 
The first interview is usually done in July of the reference year to gather data for the 
first 6 months of the year (January–June). The second interview is done in January of 
the following year, to account for the last 6 months (July–December). The concept of 
“average week” consumption is used for all food items. For expenditures on Fuel, Light, 
and Water, Transportation and Communication, Household Operations and Personal Care 
and Effects, the reference period is “past month.” For all other expenditure groups and 
for the sources of income, the “past 6 months” is used as reference period. All these are 
done to minimize memory bias and to capture the seasonality of income and expenditure 
patterns. Annual data is estimated by combining the results of the first and the second 
visits. Estimates of income and expenditures in kind are based on prevailing market 
prices.  In the case of NFA rice consumption and total rice consumption, the data are 
collected on a 6-month recall basis.

FIES data shows that the NFA rice subsidy is progressive (Table 3). This is consistent 
with the observation that the relative dependence on NFA for rice purchases is higher 
for the poor (Table 4). The data also reveal that among the families that buy NFA rice, 
52% are poor compared to the national headcount ratio (HCR) of 26%. On average, a 
poor household buying NFA rice has six family members sharing an annual income of 
P59,000. This translates into P27 or merely $0.53 per day per capita. More than 30% 
of these households have no access to potable water and about half have no electricity 
connection. On average, the head of these households is 46 years of age. Fifty-five 
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percent of NFA consuming household heads are unemployed and 45% have completed at 
most elementary undergraduate education. 

Table 3: Distribution of Consumer Subsidies, 2006
Expenditure 

Quintile
(percent)

Mean per Capita 
Expenditure
(Pesos/year)

Per Capita NFA 
Rice Consumption 

(kg/year)

Price
Subsidy
(Pesos/

kg)

Per Capita 
Subsidy
(Pesos/

year)

Per Capita Subsidy 
as Percent of Mean 

Income

1 2 3 4 = 2 X 3 5 = 4 /1
0–20 9,495 243 5.6 2,809 14.2

20–40 15,646 160 5.6 2,726 5.7
40–60 23,613 92 5.6 2,434 2.2
60–80 37,316 54 5.6 2,528 0.8

80–100 87,461 24 5.6 2,811 0.1
Note: Column 2 is obtained by dividing mean NFA rice expenditure by NFA retail price.
Source: Authors’ calculations.

Table 4: Mean Rice Expenditure, 2006
Quintile Share of NFA Rice in 

Total Rice Expenditure 
(percent)

Total Rice 
Expenditure 

(pesos)
1 12.3 12,063
2 6.0 12,424
3 3.2 11,931
4 1.9 11,124
5 0.7 9,853

Source: Authors’ calculations.

One puzzling fact is that while NFA rice subsidies are universal with unlimited purchase, 
they are used by only about 16% of the population. The FIES data indicates that of the 
12 million households in the country, only about 2 million purchase NFA rice. The fact of 
phenomenally higher rural poverty than urban poverty does not make a difference in its 
distribution (Table 5). 

Table 5: Distribution of Households, 2006 (percent)
Nonpoor Poor Total

Urban 89.0 11.0 100
Rural 58.6 41.4 100
Total 73.7 26.3 100
Source: Authors’ calculations.

Although it supposedly supplies unlimited quantities of rice, the per capita NFA rice supply 
in 2006 was only about 18 kilograms (kg) as against an estimated requirement of 126 kg 
based on daily consumption requirements presented in the NFA’s (2006) Accomplishment 
Report. The household-level FIES data however shows that per capita NFA rice 
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consumption was barely 7 kg. Thus the difference between per capita NFA supply and 
consumption amounts to as much as 11 kg per capita. This translates into 1 million 
metric tons (MT) in the aggregate, out of 1.6 million MT of total NFA supply, or a gap of 
64% between NFA supply and reported consumption. One caveat in interpreting these 
numbers is that while the FIES sample is designed to be representative of consumption 
patterns and economic classes, issues regarding recall and timing could remain. The 
NFA sells more rice during the lean months of July to September, but households 
are not sampled until January. Notwithstanding these qualifications, 64% is too large 
a discrepancy to be explained by measurement errors alone and indicates possibly 
significant pilferage.

To understand if these observations are consistent with the underlying design features of 
the program, we turn to examining various indicators of the design parameters in the next 
section.

III.	 Measures of Access to the Poor

The performance of food-based safety-net programs has not always been satisfactory, 
often reflecting high administrative costs, corruption, and leakages to the nonpoor. There 
are several factors that could make food-based programs successful. Analyzing the 
experience of safety net programs across a number of countries, Subbarao et al. (1997) 
list the following elements of a good design in successfully and efficiently reaching the 
poor:

(i)	 low level of program cost as a percent of total government budget to ensure 
sustainability

(ii)	 modest size of transfer to minimize “incentive costs” from behavioral responses by 
consumers/traders 

(iii)	 low transaction costs of participation for the poor 

(iv)	 especially designed delivery mechanisms for poor women, children, or indigenous 
groups

(v)	 targeting to ensure sustainable, efficient, and nondistortionary subsidies

(vi)	 balancing the cost of fine-tuned targeting with the risk of leakage to the nonpoor 
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As seen from Table 2, the NFA program cost as a share of GDP had been low until the 
abrupt rise in 2008, implying sustainability. The import price increase in early 2008 put 
tremendous pressure on the program budget. The cost escalation to address the sudden 
shock from high prices signalled the need for caution, which has since subsided. But 
participation costs for the poor are high due to lack of stores in their neighborhood, as 
documented by a number of studies. To reduce leakage, the government is currently 
running a redesigned pilot program for geographical targeting of low-priced, better-quality 
rice in the poorest barangays through the use of passbooks and a specified quota of 2 
kg rice per person every week.� As to incentive costs and the last two design elements 
above, while some previous studies noted lack of targeting and missing rice (NFA rice 
that appears in official disappearance data but is not accounted for in the FIES), this 
paper systematically analyzes these issues using the latest household-level data. 

This section enumerates various indicators of program access among the poor as proxies 
for some of the above design parameters, including the two types of targeting errors:� 

Type-I Error (error of exclusion): poor excluded

Type-II Error (error of inclusion): nonpoor included

To define the indicators, let

T =	 sample size

Ta =	 number of people having access to NFA rice

P =	 number of people below the poverty line

Pa =	number of poor having access to NFA rice

where

overall access = Ta/T

percent of poor who are beneficiaries = Pa/P

percent of beneficiaries who are poor = Pa/Ta

undercoverage = 1 – Pa/P  (Type-I error)

�	  The barangay is the smallest political/administrative unit into which cities and municipalities in the Philippines are 
divided.

�	 See Srinivasan (1996) for a description and application of such measures to analyze the performance of various 
public services in India.
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leakage to the non-poor = 1 – Pa/Ta  (Type-II error)

pro-poor bias = (Pa/P)/ (Ta/T) – 1 

Poverty in the Philippines is defined as the minimum income required for a family/
individual to meet the basic food and nonfood requirements. The incidence of poverty 
is the proportion of families/individuals with per capita income less than the per capita 
poverty threshold to the total number of families/individuals. In 2006, the annual per 
capita poverty threshold was P15,057.00. The HCR is given by the ratio P/T as described 
above and equals 0.26 for the country but with a wide variation between 0.11 for urban 
areas to 0.41 for rural areas (see Table 6). Since NFA rice is universally targeted, both 
poor and the nonpoor are eligible to buy it. Overall access measures the share of the 
population that uses the program. The indicator Pa/P determines how many of the 
poor access it. Its complement 1 – Pa/P therefore gives the share of the poor who are 
excluded (Type-I error). On the other hand, Pa/Ta calculates the share of the poor among 
all those who use the program. Its complement, 1 – Pa/Ta, likewise determines the share 
of unintended (nonpoor) beneficiaries who are included among the users (Type-II error). 

Table 6 presents a summary of the indicators of access to NFA rice. Our results show 
that only 25% of all poor benefit from the program while 75% of them remain uncovered. 
At the same time, 48% of the beneficiaries are nonpoor. This implies that Type-I error 
(75%) is much larger than Type-II error (48%). Reducing the former would improve the 
coverage of the poor even though leakages would occur. Lowering the latter would 
reduce the leakage to the unintended population but a large fraction of the poor would 
continue to remain outside the safety net. Minimizing a “loss function” consisting of a 
weighted average of the two errors with a higher weight for Type-I error is likely to be an 
appropriate policy objective, reducing exclusion more than inclusion.

The pro-poor bias = (Pa/P)/ (Ta/T) – 1 is a measure of “fairness” in universal targeting. It 
equals (Pa/Ta)/ (P/T) – 1, which is based on the ratio of the share of poor among all users 
to the share of poor in the entire population (HCR). If this ratio = 1, pro-poor bias is zero, 
implying a fair share to the poor. If the ratio is less than 1, the poor get less than their fair 
share and vice versa. Our household survey data shows the pro-poor bias to be positive. 
It is a healthy 0.96 [= (0.52/0.26)-1] on average, but with wide variation. Pro-poor bias is 
low in rural areas (0.47) and high in urban areas (1.95). We emphasize that these figures 
reflect only the fairness of participation on the extensive margin. How NFA consumption 
levels track poverty will be addressed presently.
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Table 6: Access to NFA Rice by Residence
Indicator Formula   Total Urban Rural
HCR P/T 0.26 0.11 0.41
Overall access Ta/T 0.12 0.08 0.17
Ratio of poor having access to total poor Pa/P 0.25 0.24 0.25
Undercoverage 1-Pa/P 0.75 0.76 0.75
Ratio of poor among all beneficiaries Pa/Ta 0.52 0.32 0.61
Leakage to the nonpoor 1-Pa/Ta 0.48 0.68 0.39
Pro-poor bias (Pa/P)/(Ta/T)-1 0.96 1.95 0.47

Source: Authors’ calculations.

The aggregate measures do not fully reflect the variation by area of residence, especially 
in the case of leakages to the nonpoor. The distribution between the poor with access to 
the program vis-à-vis those without access is similar in urban and rural localities, implying 
similar levels of Type-I error. But there is a stark difference in these areas in Type-II error 
based on the distribution between poor and nonpoor beneficiaries. A high leakage of 68% 
to the urban nonpoor against a lower 39% to the rural nonpoor may arise from a number 
of factors in towns and cities facilitating access to NFA rice, such as higher availability of 
more accredited retailers, larger supply of subsidized rice, better awareness, and lower 
opportunity cost of sending household help to buy NFA rice.

The wide differences between rural and urban areas indicate geographic variation in 
access to the program. Table 7 therefore further disaggregates the measures of access 
by region. Figure 4 plots regional measures of access, pro-poor bias, and Type-I and 
Type-II error against the regional poverty HCR. It demonstrates, consistent with the NFA’s 
operating procedure of targeting more food-insecure regions, that total access increases 
with the poverty HCR. Undercoverage appears to be slightly reduced in poorer regions 
as a result. Leakage to the nonpoor is also lower in poorer regions. However, this finding 
is unsurprising, because the fraction of all households that are nonpoor is also lower in 
poorer regions, and the simple leakage measure (1-Pa/Ta) does not take this into account. 
In fact, when the level of nonleakage (Pa/Ta) is compared to the fraction of the population 
that is poor (yielding a normalized measure of nonleakage that we have so far called 
pro-poor bias), we find pro-poor bias is lower in poorer regions. In summation then, the 
procedure of targeting rice to poorer regions does successfully improve coverage in 
poorer regions, but comes at a cost—it reduces the accuracy with which the subsidy is 
targeted. The result should probably be considered to be instructive when considering 
massive expansions of the program, as were undertaken in 2008.
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Table 7: Access to NFA Rice by Region, 2006
HCR Overall 

Access
Ratio of Poor 

Having Access 
to Total Poor

Under 
Coverage

Ratio of Poor 
among all 

Beneficiaries

Leakage to 
the Nonpoor

Pro-poor 
Bias

  P/T Ta/T Pa/P 1-Pa/P Pa/Ta 1-Pa/Ta (Pa/P)/
(Ta/T)-1

NCR 0.03 0.06 0.21 0.79 0.10 0.90 2.72
CAR 0.25 0.20 0.28 0.72 0.35 0.65 0.39
I -	 Ilocos 0.22 0.10 0.21 0.79 0.48 0.52 1.12
II -	 Cagayan Valley 0.26 0.08 0.10 0.90 0.35 0.65 0.36
III -	 Central Luzon 0.12 0.04 0.13 0.87 0.36 0.64 2.07
IVA -	CALABARZON 0.11 0.04 0.12 0.88 0.33 0.67 1.96
IVB -	MIMAROPA 0.43 0.23 0.29 0.71 0.55 0.45 0.28
V-	 Bicol 0.43 0.47 0.54 0.46 0.49 0.51 0.15
VI -	 Western 
	 Visayas 0.34 0.03 0.05 0.95 0.61 0.39 0.83

VII -	 Central Visayas 0.34 0.12 0.17 0.83 0.49 0.51 0.42
VIII -	Eastern 
	 Visayas 0.45 0.21 0.33 0.67 0.69 0.31 0.54

IX -	 Zamboanga 
	 Peninsula 0.49 0.16 0.22 0.78 0.70 0.30 0.41

X -	 Northern 
	 Mindanao 0.39 0.18 0.29 0.71 0.63 0.37 0.63

XI -	 Davao 0.31 0.18 0.32 0.68 0.54 0.46 0.73
XII -	 SOCCSKSARGEN 0.39 0.14 0.22 0.78 0.64 0.36 0.63
XIII -	Caraga 0.45 0.19 0.32 0.68 0.74 0.26 0.64
ARMM 0.55 0.22 0.26 0.74 0.68 0.32 0.22

Source: Authors’ calculations based on FIES data.

Figure 2: Regional Access to NFA Rice by Level of Poverty
(2006)
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IV.	 Determinants of Access to NFA Rice

Sections II and III give a mixed picture of the performance of the NFA rice program, 
specifically progressiveness of subsidy and better access for poorer regions, but low 
participation and large undercoverage of the poor and high leakage to the nonpoor. 
However, it is necessary to go beyond simply asking who participates, and to query 
the intensity with which they participate. We now turn to an econometric analysis of the 
determinants of NFA participation and rice consumption.

A.	 Model Selection

We begin by recalling that only 16% of households buy NFA rice. The large number of 
households reporting zero NFA rice consumption implies that any econometric analysis 
of NFA purchases will need to allow for either censoring or selectivity. To clarify the 
considerations influencing model selection, we introduce some notation. 

If NFA rice consumption is simply censored at zero, a Tobit model can be applied. The 
Tobit model assumes the latent per capita demand for NFA rice (y*) to be a function of 
several explanatory variables (X). Observed (per capita) NFA consumption (y) is equal to 
latent demand whenever it is positive—because NFA rice is not rationed at the household 
level,� and is zero otherwise. Introducing the standard normal error term ε, the model and 
its associated log-likelihood function are, respectively:

y x
y y iff y

y otherwise
*

* *
= +

= >
=





β ε
0

0
	 (1)

 = −



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







 + −















= >
∑ ∑log logΦ β βx y x

y yσ σ
φ

σ0 0

1
;	 (2)

where φ and Φ are simply the standard normal density and cumulative distribution 
functions.

The Heckman model consists of two equations: a selection equation, which captures a 
household’s willingness to participate in the NFA rice scheme (z*); and a second-stage 
demand equation that captures the determinants of NFA rice expenditures, conditional 
on a household buying anything at all from the NFA. Because there is no variation in the 
price of NFA rice across our sample, expenditure and demand are interchangeable. Thus, 
denoting latent propensity to participate in the NFA rice scheme by z*, the model, and its 
log-likelihood function can be written as:

�	 Rationing was introduced during the recent (2008) rice price spike.
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Note that β2 is only identified up to the constant of proportionality θ (they always appear 
as a ratio in equation 4). This is almost always resolved by assuming, without loss of 
generality, that θ=1, and we will indeed make this assumption when estimating the 
Heckman model. For now, however, it is helpful to consider the model as specified in 
equations (3) and (4).

One key feature of the Heckman model is that when ρ ≠ 0 it is only well-identified if x2 
includes at least one variable that x1 does not (see Maddala 1983, 229).� 

With this notation in hand, the intuition behind the model selection process can be 
made clear. First, if ρ = 0, then the estimates from the Heckman model are identical to 
those that would be obtained from estimating a simple probit model for the participation 
decision, and from estimating demand conditional on participation using ordinary least 
squares (OLS). In this case, we would conclude that there is no evidence that program 
participants are a selected group; that those who choose not to participate in the NFA 
program are not significantly different from those who do; and that any variable found to 
influence the demands of participants would have the same influence on the demands of 
nonparticipants if ever they were to participate. The null hypothesis that ρ = 0 is therefore 
economically important and we test it below.

On the other hand, if x1 = x2, β1 = β2 and θ = σ, then the Heckman model converges 
to the Tobit model as ρ→1; i.e., equation (4) degenerates to equation (2) under these 
conditions. This result highlights the restrictiveness of the Tobit scheme, and yields 
intuitive insight. Unlike the more general Heckman scheme, the Tobit model assumes 
that the decision not to purchase any NFA rice at all is identical in its character and 
determinants to the decision to purchase less NFA rice.

The sign of ρ is of economic importance, because it is suggestive of the reasons that 
households do or do not participate. When ρ>0, those households who (for unobservable 
reasons) are more likely to participate also have higher demand for NFA rice. This would 
suggest that nonparticipation is, in the main, a choice, and one more likely to be made 

�	 Davidson and McKinnon (1993) point out that even if x1 = x2, identification is still possible, but relies critically on 
the assumption of normality of errors.  Maddala’s prescription, which we follow, is therefore more conservative.
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by households with relatively low (or negative) demand. On the other hand, if ρ<0, it is 
precisely those households who (for unobservable reasons) would demand more of the 
NFA rice, who are less likely to participate. This would suggest that nonparticipation is 
involuntary, the result of limitations or fixed costs in accessing the program.

Intuitively, it appears likely that rice consumers follow a two-stage decision procedure, 
determining first, whether to buy NFA rice and second, how much to buy. A two-stage 
decision process such as this makes sense economically if there are fixed costs to 
purchasing from the program or limitations in access, but no restrictions on how much a 
household can buy, if ever they find a store.

B.	 Variable Selection

The choice of variables to include in x2 but exclude from x1 is critical for identifying 
ρ, and therefore for identifying the right model. We therefore propose a range of 
potential exclusion restrictions. There are four types of variables that might be related to 
participation decisions, but unrelated to utilization.

1.	 Regional Development 

More developed regions are likely to have better governments, and better governments 
are likely to make NFA rice more widely available. We use the per capita GDP of the 
region in question as a measure of regional development. The exclusion restriction is 
valid, if, controlling for household income and other household variables, regional per 
capita GDP does not affect the demand for NFA rice. It is helpful for identification if the 
measure influences participation. 

2.	 Gender

Female household heads seem, a priori, more likely to avail of the NFA program. Indeed, 
several studies have shown that control over assets and decision making by women 
have a positive and significant effect on expenditure allocation and food security (see, 
e.g., Kennedy and Peters 1992, Quisumbing and Maluccio 2000, IFAD 2003, WFP 2005). 
In particular, female-headed households allocate a higher proportion of expenditures to 
food. In the case of NFA, women that head households may be more likely to know about 
the program, and be both better acquainted and more careful with household finance.  
However, while this may render them more likely to buy NFA rice, it arguably should not 
alter the amount of rice they demand. Conditional on participation, the amount of NFA rice 
purchased is likely to depend upon the household’s needs and means. As this exclusion 
argument is perhaps a little weak, results are reported below with and without the gender 
variable included in the NFA latent demand equation.
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3.	 Physical Access

Households in regions with less developed physical infrastructure such as road networks 
are less likely to have the option of purchasing NFA rice. Once again, though, if they 
actually purchase it at all, the amount they purchase is likely to depend upon their needs 
and means. If income is a sufficient statistic for means, then the regional road density 
should not alter the quantity of NFA rice purchased.

4.	 Social Status

In class-conscious societies, the purchase of subsidized rice carries a social stigma. This 
suggests that status goods are likely to influence a household’s willingness to participate 
in the program, although a priori, it seems unlikely to influence demand other than on 
special occasions. We therefore include a dummy indicating television ownership in the 
selection equation. Another indicator of status, and a means of obtaining NFA rice without 
sacrificing status, is the employment of household help. Thus, we consider it reasonable 
to include the existence of nonrelatives in the household (a proxy for household help) 
in the selection equation. If the presence of household help simply enables households 
to access NFA stores anonymously, then excluding the number of nonrelatives from the 
expenditure equation is reasonable. Excluding this variable from the expenditure equation 
could, however, cause difficulty if households with household help demand more NFA 
rice because they are more willing to supply it to the help than to family members. The 
estimation will therefore be attempted with and without this exclusion restriction. 

Table 8 provides results from maximum likelihood estimation of the Heckman model 
(equation 4). Three different specifications are reported. In the first, all five variables 
listed above (regional domestic product, gender of household head, density of the road 
network, ownership of a television set, and the number of nonrelatives in the household) 
are excluded from the NFA expenditure equation. The gender of the household head, 
and the fraction of nonrelated household members are added in the second and third 
specifications, respectively.

Beginning with selection bias, we note that ρ is significantly negative. This means 
that households who do not participate (for reasons that are unobservable to the 
econometrician) are likely to use the program more intensively if they were to participate. 
Moreover, this negative selection bias is confirmed regardless of which exclusion 
restrictions are used. Specifications (ii) and (iii) confirm that ρ does not move much 
when the least convincing exclusion restrictions are dropped. Finally, these two variables 
(gender and the number of nonrelatives in the household) are statistically insignificant 
when they are introduced in the expenditure equation.
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Given that those whose nonparticipation is harder to explain have a higher latent 
demand, the most likely interpretation is that these people are constrained from utilizing 
the program. This could arise because of limitations in the availability of nearby NFA 
outlets; because outlets run out of rice; or because households do not have physical 
access, especially in Mindanao and in rural areas (see, e.g., World Bank 2001). NFA rice 
is largely distributed in the National Capital Region and Luzon—around 60% according 
to a 2006 Senate report (Senate Economic Planning Office 2006), and these regions are 
more urban than rural. Another reason is the limited size of government intervention due 
to budget limitation.

Another possible, but less plausible, explanation is that access to the program is 
conditioned on other unmeasured variables that reflect social position. Under this 
interpretation, socially connected households are more likely to access the NFA program, 
but will also consume more of other, higher qualities of rice. Anecdotes regarding NFA 
rice being purchased by rich households to feed pets and household help do fit this 
pattern. However, we have corrected for the number of nonrelatives in the household, and 
the volumes of rice served to pets are unlikely to be large enough to drive these results.

The negative sign of our estimate of ρ indicates clearly that OLS estimates of 
expenditures will be infected by selectivity bias. An OLS model would therefore provide 
misleading estimates of the effects of explanatory variables on demand in the general 
population.

It is unfortunately not possible, when using sample weights, to formally test the null that 
the model is really a Tobit model. As discussed, this null arises when x1 = x2, β1 = β2, 
θ = σ and ρ→1. However, given the significantly negative value of ρ, the Tobit model 
can be rejected without even the need for this formal test. The full Heckman model must 
therefore be used.

Unsurprisingly, higher incomes are associated with lower odds of participating in the 
NFA rice program. Latent demand for NFA rice, on the other hand, is not monotonically 
related to income. Demand is minimized for households with per capita annual incomes 
of P53,000 (≈$1,000), an income at the 80th percentile.� This may reflect the purchase 
of NFA rice for household employees not residing overnight with the household (e.g., 
drivers). Approximately 17% of the Philippines’s nonagricultural male labor force work 
as drivers (ADB 2007), and P50,000 is approximately the per capita income at which 
households typically purchase cars and hire drivers.

These direct findings on income are confirmed by the signs on both variables 
correlated with status—years of schooling, and ownership of a television set. Each of 
these variables takes the expected negative sign in both the participation and (where 
�	 The quadratic form estimates indicate that both latent demand and participation propensity are convex in income.  

While participation propensity is decreasing over the entire observed income range, demand decreases with 
income for the poorest 80% of households, but then rises for the top 20% of households.
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applicable) the expenditure equations. These results imply that higher-class families are 
indeed not as reliant on the system as working class families.

Other variables take the expected sign. Farmers participate less in the program, 
presumably because they are more self-reliant where rice is concerned. High inflation 
induces more households to consume NFA rice—an unsurprising, but salient fact given 
the recent volatility in food prices in the Philippines. Finally, participation varies with 
the demographic composition of households as would be expected: households with 
many infants and with many members of working age are the least likely to participate, 
the presence of teenagers boosts participation, and the presence of older workers 
reduces participation. This is unsurprising because infants and the elderly eat less rice, 
households with many working age members will be more food-secure, and those with 
nonworking teenagers to feed are more insecure.

Households whose heads are employed are more likely to participate, presumably 
because they are more socially integrated and therefore knowledgeable about the 
program. The impact of employment of household heads was ambiguous a priori, 
because one might also expect unemployed households to be more likely to utilize social 
safety nets like the NFA. This result suggests that the NFA is not acting as a safety net in 
case of unemployment, as much as it is a general source of consumption support.

The last variables to consider are the number of banks per capita in the region, and the 
per capita GDP of the region. They are worth considering together because they are 
highly correlated (they have a correlation of 90%). Yet each was included for slightly 
different reasons. The number of banks per capita was included as a richer indicator of 
urbanity than a simple urban/rural dummy variable. Banks per capita and the urbanity 
indicator take the same signs in both equations. Regional GDP per capita is a measure of 
regional economic development, which may serve alternately as a proxy for governance 
and for income. However, because we control for household income separately, it is 
reasonable to consider regional GDP per capita to be principally a proxy for the quality 
of governance. With this in mind, the results show that households in better-governed 
regions have a higher propensity to participate in the program—which makes sense if 
poor governance leads to reduced access to the NFA program. At the same time, more 
urban regions have a lower ratio of participants, but their participants are more dependent 
on the NFA for rice. Because a higher proportion of rural households are poor, the higher 
rural participation rate was to be expected. At the same time, with fewer substitutes for 
NFA rice for the urban poor, it is not surprising that among those who do participate, in 
cities, demand for NFA rice is higher than for their rural counterparts.
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V.	 Summary and Concluding Remarks

The rice subsidy program run by the NFA is an important safety net in the Philippines, 
receiving the largest share of government subsidy among all government corporations. 
The NFA endeavors to satisfy multiple, often conflicting, objectives to achieve food 
security in the country, including price support to consumers and producers and 
stabilization of market prices. Its key feature is an untargeted transfer of subsidized rice 
to households across the country. Sales from NFA and consumer price subsidy were 
significantly enhanced in 2008 in view of escalating rice prices, raising NFA costs to about 
2.5% of GDP.  

This paper analyzes crucial economic aspects of the program, including its economic 
efficiency, reach to and support for the poor, and targeting effectiveness. By making use 
of the latest household consumption expenditure survey data, the paper also examines 
factors influencing its performance in terms of participation and utilization by the poor. 

The program fares well on some design elements for successfully and efficiently reaching 
the poor. Its cost is low as share of GDP (except for the steep hike in 2008), implying 
sustainability. The subsidy to consumers is progressive across economic classes, with 
poorer households more likely to participate and (mostly) having higher latent demand 
for NFA rice. Furthermore, the percentage of the population having access to NFA rice is 
higher in regions with greater poverty. About 52% of the users are poor with an annual 
income of merely $0.53 per day per capita.

However, a puzzling fact is that while the NFA rice program is a universal program with 
unlimited purchase, it is used by only about 16% of the population. One reason could 
be high participation costs, especially for the poor. The targeting effectiveness of the 
program is low as reflected in high exclusion and inclusion errors. Our results show that 
only 25% of the poor benefit from the program while 75% are excluded. At the same 
time, 48% of the beneficiaries are nonpoor. The incidence is particularly high in urban 
areas where leakage amounts to 68% of the participants being nonpoor against 39% in 
rural areas, implying misallocation of resources. We also find a gap of 64% between NFA 
supply and reported consumption in household survey. While part of this discrepancy 
might arise from measurement errors, the rest may owe to pilferage, damage in storage, 
and loss in transit. Moreover, even assuming no pilferage at all, transferring $1 of subsidy 
to consumers costs the NFA more than $2.

The mixed picture of performance of the NFA rice program raises important questions as 
to what determines its success. Our econometric analysis suggests that rice consumers 
follow a two-stage decision procedure, determining first, whether to buy NFA rice and 
second, how much to buy. We find that nonparticipation is probably involuntary, being the 
result of limitations (e.g., in the availability of nearby NFA outlets or because outlets run 
out of rice) or fixed costs in accessing the program. This is inferred from that fact that 
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households, who, for unobservable reasons, are unable to access the program, appear 
likely to use the program more intensively if they participate in it at all. 

As would normally be expected, higher incomes are associated with lower odds 
of participating in the NFA rice program. Farmers participate less in the program, 
presumably because they are more self-reliant where rice is concerned.  High inflation 
induces more households to consume NFA rice—an unsurprising, but salient fact 
given the recent volatility in food prices in the Philippines. Participation varies with 
the demographic composition of households as would be expected: the presence in 
the household of many infants, older workers, or members of working age reduces 
participation, while the presence of teenagers boosts participation. Our result that 
households whose heads are employed are more likely to participate suggests that the 
NFA is not acting as a safety net in case of unemployment, as much as a general source 
of consumption support. 

Results for regional GDP per capita, as a measure of regional economic development 
and as a proxy for the quality of governance, show that households in better-governed 
regions have a higher propensity to participate in the program—which makes sense 
if poor governance leads to reduced access to the NFA program. Although the urban 
participation rate is lower given fewer substitutes for NFA rice for the urban poor, it is 
not surprising that those who do participate in cities buy more NFA rice than their rural 
counterparts. 

The NFA rice program can better reach the poor if its inclusion and exclusion errors are 
reduced, its access and availability to the poor improved, and the quality of governance 
bolstered. In times of volatile and unprecedented food price increases, strengthening 
food-based safety nets for a more effective and efficient role in shielding the poor is more 
important than ever.
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