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How Does the Supplemental 
Nutrition Assistance Program Affect 
the U.S. Economy?

Jeffrey J. Reimer, Senal Weerasooriya, and Tyler T. West

The impact of the Supplemental Nutrition Assistance Program (SNAP) on the 
national economy is examined using a general equilibrium model and comparing 
measures of the economy from 2010 to a simulation of that economy without SNAP. 
Without the SNAP program, the overall size of the economy hardly differs—demand 
for labor increases slightly. However, households that would be eligible for SNAP 
experience a net loss. They have 5.5 percent less disposable income while ineligible 
households have approximately 1 percent more income without SNAP, and output 
of products eligible for purchase with SNAP funds declines approximately one 
billion dollars.

Key Words: consumer demand, food assistance, general equilibrium, policy, 
poverty, SNAP

The U.S. Supplemental Nutrition Assistance Program (SNAP) has grown rapidly 
in recent years in the wake of the recession that followed the rapid decline in real 
estate prices starting in 2007, along with policy changes that expanded access 
to the program. In 2012, expenditures reached $78 billion with the number of 
SNAP recipients at 47 million, up from 27 million in 2007 (Food and Nutrition 
Service (FNS) 2014). Concurrent with that growth was a rapid expansion in the 
body of literature examining the economics of the program. Nearly all of this 
research has focused on the microeconomics of SNAP, including its effects on 
the food security and health of participants (e.g., Ratcliffe, McKernan, and Zhang 
2011, Castner and Henke 2011, Burgstahler, Gundersen, and Garasky 2012, 
Mabli et al. 2013). While this literature has shed much light on the functioning 
of the program, comparatively little is known about the effect of SNAP on the 
economy as a whole, which is the focus of the study at hand.

Studying the program from the perspective of aggregate economic outcomes 
can inform our understanding of the efϐiciency of resource allocation and 
the distributional effects of this program, including its effects on different 
households, sectors, and institutions within the economy. 

A focus on economy-wide impacts requires analysis of the links between key 
components in the economy, including public ϐinancing, markets for goods, and 
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factor markets. In terms of public ϐinancing, SNAP could affect the welfare of 
households that are not eligible for SNAP (in addition to those that are eligible 
and participate in the program) through its effect on taxes and disposable 
income. With respect to markets for goods, SNAP could indirectly affect 
economic sectors such as durable good manufacturing and medical services 
in addition to economic sectors that could be more directly affected by SNAP, 
such as food manufacturing and crop agriculture. By enabling purchases of 
food, the program potentially sends ripple effects through markets for other 
goods and services. Finally, factor markets are another link between SNAP 
and households, both eligible and ineligible. Through its effect on consumer 
spending, SNAP could inϐluence the aggregate demand for labor and capital 
and, therefore, could affect the incomes of a wide range of households.

It is useful to classify goods and services into two broad groups, luxuries 
and staples. A good is a luxury if quantity consumed increases more than 
proportionately as income rises; it has a high income elasticity of demand. 
A good is a staple if demand for it increases proportionately less than income 
when there is a rise in income; it has a low income elasticity of demand.

As mentioned, one effect of SNAP is on households that are not eligible for 
SNAP beneϐits. For a household of three, this is roughly those with incomes of 
more than $25,000 per year (FNS 2014). Much of the funding for SNAP comes 
through taxation of higher-income, ineligible households. Their consumption 
patterns likely differ from those of low-income, SNAP-eligible households. If 
an extra dollar is received, a higher-income household may spend less of it on 
food at home, a staple, than would a low-income family since their needs are 
already mostly met. Thus, in the absence of SNAP, higher-income households 
could in theory have more after-tax income and would increase consumption 
of some goods and services more than proportionately. Offsetting this effect, 
however, is that without SNAP, current participants would have to cut back 
on nonfood expenditures as they struggle to pay for food (a staple) with what 
money they have. By supporting food expenses, SNAP frees up money for goods 
and services that might otherwise be unaffordable, including rent and utilities 
(Edin et al. 2013). For SNAP-eligible households, these nonfood expenses may 
need to be deferred or cut relative to food.

In summary, SNAP potentially inϐluences spending patterns for a broad 
range of goods and services and, by extension, the economic sectors in which 
these goods and services are produced, along with associated factor markets. 
SNAP allows more spending by low-income households and limits spending 
on a somewhat different set of goods and services by higher-income, SNAP-
ineligible households. 

This study addresses three primary questions: How does SNAP affect the size 
of different sectors of the economy? How much do various types of households 
gain or lose from the program? What inϐluence does SNAP have on primary factor 
markets and the gross domestic product (GDP) of the United States as a whole?

The study questions are answered using a computable general equilibrium 
(CGE) model for the United States as a whole. This modeling approach is 
appropriate when the researcher seeks to capture economy-wide consequences 
of policies and programs (Waters, Holland, and Weber 1997, Randhir and 
Hertel 2000, Reimer and Li 2009, Bauer and Wing 2010).

To investigate how SNAP affects the U.S. economy, one must have an estimate 
of what the economy would be like without the program in place. Predicted 
values from this sort of CGE experiment can then be compared to a baseline 
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data set that embeds the effects of SNAP. In the model simulation, it is assumed 
that current SNAP transfers are eliminated and the money is left with higher-
income taxpayers from whom the transfers are recorded in the data. This is a 
means of representing what is otherwise an unobservable scenario.

After evaluating the overall impact of SNAP, the model is used to examine how 
projections of SNAP funding over the next decade will likely impact different 
parts of the U.S. economy. This second simulation is based on projections from 
the Congressional Budget Ofϐice (CBO) and provides an alternative context by 
which to view how SNAP operates through the links previously discussed.

The study makes several contributions to the literature. Few prior studies 
have employed a multi-sector, multi-household model to study food assistance 
policies. One such study is Hanson et al. (2002), which developed a model 
to analyze what would happen if food assistance spending was reduced by 
$5 billion from a baseline year (1996), among other possibilities. The study 
found that such a reduction led to a $1.3 billion decrease in farm and food 
processing production and a loss of 7,500 jobs in 1996. In another study, 
Hanson (2010) focused on the stimulus effect of SNAP beneϐits under the 
American Recovery and Reinvestment Act of 2009. The study used the U.S. 
Department of Agriculture’s (USDA’s) Food Assistance National Input-Output 
Multiplier model to measure links between domestic food assistance programs, 
the agricultural sector, and the U.S. economy and found that $1 billion of SNAP 
spending resulted in $1.79 billion of economic activity—a $9 increase in 
economic activity for every $5 of SNAP beneϐits an individual received.

A key message from these studies is that SNAP affects much more than 
just beneϐit-recipient households; it also affects agricultural producers, 
food processors, food retailers, and ineligible households. The present study 
explores this possibility in greater detail by econometrically estimating the 
parameters of the general equilibrium model’s demand system to better show 
how consumption bundles react to changes in spending power.

In estimating the demand system, studies have consistently found that, for all 
types of households, the share of the budget spent on food falls as disposable 
income rises. In other words, demand for food is income inelastic. Meanwhile, 
demand for services and manufactures is income elastic. The results of this 
study largely mirror those of studies that quantitatively analyzed consumer 
demand, including Reimer and Hertel (2010), Castner and Mabli (2010), and 
Mabli and Malsberger (2013), which focused on spending patterns of SNAP 
participants, nonparticipants, and ineligible nonparticipants. Income level is 
found to play a role in household budget shares. Unlike the current study, the 
prior studies did not consider how SNAP affects the U.S. economy.

The results of this study suggest that, without SNAP, the net number of jobs 
in the U.S. economy would fall by 5,641 and there would be larger underlying 
changes by sector (some positive, some negative). The number of jobs lost is 
small relative to the number of jobs in the economy because SNAP funds are 
not eliminated from the economy; instead, the funds are used by a different 
group of citizens. This result is based on an assumption of constant wages. If 
wages instead of jobs are allowed to adjust, there is a slight rise in wages in the 
economy without SNAP and a small decline in capital returns. For households 
that would have been eligible for SNAP, the change in earnings is not large 
enough to compensate for loss of SNAP beneϐits; those households reduce 
purchases of all types by 5.5 percent on average. Households that would not 
have been eligible for SNAP increase purchases by an average of 1 percent.
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Without SNAP, the food-at-home sector would be $1.008 billion (0.2 percent) 
smaller than it is at present. This sector shrinks a small amount because low-
income households no longer have assistance for making purchases from the 
sector. Higher-income households ϐill back in some but not all of the loss of 
food-at-home expenditures in the economy. Other sectors, including housing, 
manufactured goods, utilities, and transportation, tend to be larger without the 
program.

In terms of GDP, the economy would be slightly smaller without SNAP 
but would not lose enough GDP under this revenue-neutral scenario to 
be considered signiϐicant. The change is extremely slight compared to the 
program’s effect on the spending power of low-income households. According 
to this study’s results, SNAP has a small effect on the U.S. economy as a whole 
but has a nontrivial effect on the well-being of program beneϐiciaries as well as 
smaller effects on the output of certain industries.

Background

To be eligible for SNAP beneϐits, a household must meet three requirements. 
First, it must have a gross income at or below 130 percent of the poverty line, 
which corresponds to an annual income of about $24,100 for a household 
of three. Second, it must have a net income after relevant deductions at or 
below the poverty line—about $18,500 per year. Third, it must have assets 
of $2,000 or less. These criteria do not strictly apply for households in 
which members are elderly or disabled or in states with certain eligibility 
requirements (Center on Budget and Policy Priorities (CBPP) 2012, Strayer, 
Eslami, and Leftin 2012). Most people who receive SNAP beneϐits live in low-
income households. In 2010, the average annual income of a beneϐit-recipient 
household was $8,800. The average beneϐit was $287 per household per 
month (FNS 2014).

The FNS (2014) reported that federal government spending on SNAP reached 
approximately $78 billion in 2012. Of that, 95 percent went directly to beneϐits 
and 5 percent went to administrative costs. The 2007 recession induced by the 
housing bubble, in combination with eased eligibility requirements in some 
states, contributed to an increase in the number of households that qualiϐied 
for the program. The number of participants appears to have peaked in 2013 
and has fallen since then, perhaps reϐlecting general improvement in economic 
conditions. According to the CBO’s 2014 projections, inϐlation-adjusted SNAP 
expenditures will fall approximately 32 percent by ϐiscal year 2024.

Model and Data

A mathematical presentation of the general equilibrium model used in this study 
is found in Lofgren, Harris, and Robinson (2002) and additional documentation 
is presented in Waters, Holland, and Weber (1997). The model incorporates 
government spending and taxation, utility-maximizing households, proϐit-
maximizing ϐirms, intermediate input use, inter-household and government 
fund transfers, savings and investment, and trade with the rest of the world. 
The households receive income from labor, capital, inter-household transfers, 
federal and state government transfers, and investment income and spend 
money on commodities, inter-household transfers, federal and state taxes, and 
investment. Household linear-expenditure-system (LES) demand functions 
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indicate how a household’s optimal bundle of goods will change in response to 
changes in prices and their spending constraints.

Domestic production of a commodity combines intermediate inputs and value 
added (capital and labor) using a constant elasticity-of-substitution function. 
The representative ϐirm for each sector shifts how it uses capital and labor based 
on changes in their prices and available technology. Output is sold to a variety 
of domestic and foreign buyers based on relative price differences and demand 
schedules. Changes in demand of any household can be transmitted broadly 
to every other part of the economy directly through consumer accounts and 
less directly through input-output accounts and transfers. Market equilibrium 
is reached by agents optimizing objective functions subject to macroeconomic 
constraints that include the balance of payments, savings-investment balance, 
government budget balance, and a constraint on the aggregate supply of 
primary factors.

Most of the model parameters are calibrated using 2010 data from IMPLAN 
(2011) that provide detailed information on consumer expenditures, household 
characteristics, production accounts, use of intermediate inputs, taxes and 
transfers, exports, and imports. This data set can be broken down into as many 
as 440 sectors; in this case, it is aggregated into six consumption categories 
that are commonly used in estimating a complete system of demand functions. 
The approach is standard with the exception of distinguishing SNAP-eligible 
purchases, called food at home, as its own spending category. This has also been 
done in studies such as Castner and Mabli (2010) and Mabli and Malsberger 
(2013). This study analyzes the United States as a whole because SNAP is a 
federal program, and markets for goods and labor are reasonably integrated 
across regions. 

The data set assigns each household observation to one of nine categories 
that are based on annual income. Table 1 describes how those nine categories 
are aggregated to the four household types used in the model. First, a social 
accounting matrix for 2010 is generated from the IMPLAN data using the 
basic condition for SNAP eligibility—annual household income at or below 
130 percent of the poverty line, which corresponds to three-person households 
that earn approximately $24,100 or less annually (CBPP 2012). Furthermore, 
the 2010 Consumer Expenditure Survey (BLS 2011) indicated that income 

Table 1. Household Categories

   No. of U.S.  Correspondence 
Model Income Households to the IMPLAN
Category Bracket in 2010 Household Categories

Snap-eligible 0–25,000 33,693,574 1–3

Snap-ineligible

Low-income 25,000–50,000 34,477,753 4–5

Mid-income 50,000–100,000 34,894,547 6–7

High-income Greater than 100,000 14,443,939 8–9

Note: The IMPLAN data set breaks out nine household types that are aggregated to four in the CGE 
analysis.
Sources: IMPLAN (2011); BLS (2011). 
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from public assistance programs, including SNAP, rises for households with 
income up to $15,000 and then declines and drops sharply for households with 
income exceeding $30,000. On this basis, it is assumed that IMPLAN household 
categories 1–3, which cover incomes between $0 and $25,000, consist of 
households that are eligible for SNAP beneϐits and the other six categories are 
taken as ineligible. The ineligible households are then assigned to subcategories 
of low, mid, and high income (see Table 1).

The approach differs from ones used in studies such as Mabli and 
Malsberger (2013), which examined three groups: SNAP participants, eligible 
nonparticipants, and higher-income nonparticipants. The aggregation choice in 
this study was motivated by the IMPLAN data income categories. The degree of 
detail available in the data set is less important for the focus of this study and 
could complicate reporting of the results. A division between participating and 
nonparticipating households was deemed more difϐicult to achieve with these 
data and perhaps less necessary since the simulations are constructed using 
administrative program data.

A common concern in SNAP research is that respondents to the Consumer 
Expenditure Survey and other surveys like it tend to under-report reliance on 
government beneϐits, including SNAP (Meyer, Mok, and Sullivan 2009, Meyer 
and Goerge 2011). Thus, as one compares food expenditures among households 
at successively higher income levels, the jump in food spending may appear to 
be larger than it actually is as income increases beyond the SNAP-eligible range. 
As these data are used in estimating the elasticity of food expenditure, the 
estimates may therefore be larger than they should be. To the extent that bias 
is present, the model will predict larger changes in food expenditures when 
SNAP transfers are eliminated. This may be a concern, but it is important to 
emphasize that the consumer expenditures are used only to estimate one type 
of parameter, and the study uses many other types of data, including program 
administrative data, for the central feature of the analysis. The latter data 
concern actual participation and are not associated with the same issues as the 
survey data.

The six categories of consumer expenditures included in the model are 
reported in Table 2. The SNAP food-at-home category includes most of the 
food and agricultural sectors of the economy, including food processing and 
production of vegetables, fruits, dairy products, grains, oilseeds, poultry, cattle, 
and hogs. The table also reports actual budget shares for the consumption 
categories based on the IMPLAN data. Food at home comprises 12.1 percent of 
the budgets of SNAP households and 8.8 percent of the budgets of the highest-
income ineligible households.

The social accounting matrix is used to calibrate a number of model 
parameters, including the production-shift function and share parameters for 
each sector. During calibration, all of the prices are set to unity, and the base-
year factor levels and matrix ϐlows are substituted into the model as equilibrium 
values of the model variables.

The model also contains a number of exogenous parameters set by the 
user. Examples include the elasticity of demand for world exports, the 
elasticity of substitution for production, the Armington trade function, and the 
transformation between domestic and foreign demand. These are set at values 
that have commonly been employed in CGE analyses and are available from 
the authors upon request (see also Waters, Holland, and Weber (1997) and 
Lofgren, Harris, and Robinson (2002)).
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Key Model Assumptions

While many of the CGE model features previously described are unlikely to 
be controversial, some may play a particularly large role in the results of this 
study: (i) labor market assumptions and (ii) characterization of consumer 
demand. The LES demand system is given by

wij = pij γi + βi 1 – ∑ipij γi + εij ∀ i, j
yj yj

where wij is the budget share of expenditure category i for observation j, pij 
is the price for expenditure category i and observation j, γi is the subsistence 
level of category i, βi is the marginal budget share for category i, and yj is total 
spending by observation j for all expenditure categories combined. The error 
terms εij are assumed to be jointly normal and independent over observations 
with zero mean and a constant covariance matrix. Unknown parameters to 
be estimated are βi and γi. Since the model is nonlinear in these parameters, 
nonlinear estimation techniques are used. The restrictions ∑iβi = 1 and βi > 0 
for all i ensure the adding-up property of demand systems.

The data used in the model represent 865 consumer units from the 2010 
Consumer Expenditure Survey conducted by BLS. The annual income of 
consumer units in the sample ranges from less than $5,000 to more than 
$150,000. The expenditure categories are as shown in Table 1, and the data are 
aggregated from the BLS categories to match the study’s IMPLAN aggregation. 
Prices are given by a consumer price index for each category as reported by 
BLS (2011) and taken as common to all of the observations in 2010.

Figure 1 presents actual budget shares plotted against the log of total 
expenditure for each consumer unit. To conserve space, only one category is 
plotted: food at home, which is comprised of all goods that can be purchased 
with SNAP funds. As the ϐigure demonstrates, the share of household 
expenditures devoted to food at home clearly falls as income rises, and it has 
the most dramatic change in budget share across income levels of all of the 
categories analyzed.

The expenditure elasticities are calculated as εij = βi / wij. The estimated 
demand system parameters and expenditure elasticities (with robust standard 
errors shown in parentheses) are reported in Table 2. 

Results of the Regressions

Ten of the twelve parameter estimates are statistically different than zero at the 
5 percent level of signiϐicance and four of the six expenditure elasticities are 
statistically different than 1.0 (the default assumption in CGE models) at the 
10 percent level of signiϐicance. The most inelastic expenditure elasticity, 0.659, 
is for food at home. The most elastic response, 1.293, is for transportation.

These results can be compared to existing studies. Huang (1993), for example, 
estimated an average expenditure elasticity of 1.17 for nonfood items and 0.27 
for food as a whole in a study involving estimates for 39 food categories that 
ranged from –0.57 for other meats to 1.29 for other fresh vegetables. Reimer 
and Hertel (2004) found inelastic expenditure elasticities for food items with 
estimates for a variety of food categories that generally fell below 0.6. That 
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study used cross-country data with many less-developed countries included. 
For this reason, it has numerous observations for which expenditure per person 
is an order of magnitude smaller than that found within the United States, and 
spending on food was as much as two-thirds of a household’s budget. Variation 
in spending across the observations in this study is small by comparison. In 
addition, Reimer and Hertel (2004) employed a relatively ϐlexible demand 
system, AIDADS (an implicitly directly additive demand system), that relaxes 
the constancy of marginal budget shares assumed with LES.

Another key model assumption is choice of closure regarding the primary 
factor markets. One of the virtues of CGE analysis is the opportunity to link 
changes in demand for goods, for example, to changes in demand for labor and 
capital. A number of closure options are possible. See the numerical results for 
their descriptions.

Policy Experiments

The primary experiment regards the economic impact of SNAP, which is 
determined by way of a simulation of how the economy would be different 
if SNAP was not in place. In the 2010 baseline data, the federal government 
spent $68.3 billion dollars on SNAP (FNS 2014); $64.7 billion went directly to 
beneϐits and the rest went to administrative costs. The counterfactual scenario 
considers elimination of all SNAP beneϐits in 2010, along with elimination of 
the associated administrative costs.

The counterfactual scenario is carried out by manipulating a federal income 
tax parameter in the model denoted ty that represents the percentage of income 

Figure 1. Actual Budget Shares for SNAP-eligible Purchases of Food at Home
Note: The budget shares for the other ϐive expenditure categories are not displayed because they cannot 
be reliably interpreted. In general, there is a less pronounced pattern in those categories.
Source: BLS (2011) for 865 consumer units as used in the demand system estimation. 
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that households pay to (or receive from) the federal government’s non-defense 
account, which included SNAP funding.

SNAP households start out with a negative income tax to the federal 
government non-defense account of –$13.2 billion with a corresponding tax 
rate of –0.9 percent (implying they are net receivers of funds). Eliminating the 
$64.7 billion in SNAP beneϐits means that SNAP households have an income 
tax rate of 3.7 percent. Tax rates of the SNAP-ineligible households are reduced 
so that there is a revenue-neutral change overall. In effect, SNAP spending and 
taxation are completely eliminated from the baseline data. 

In 2010, SNAP-ineligible households paid an income tax of $912.2 billion, 
resulting in an average tax rate of 8.1 percent. After subtracting the $68.3 
billion in taxes for SNAP, their tax rate falls to 7.5 percent. The reduction in 
taxes in absolute terms for ineligible households is greatest for the high-income 
ineligible households and smallest for the low-income ineligible households. 
Solving for the model’s endogenous variables under these new rates effectively 
removes SNAP from the 2010 baseline data.

These tax rates are for the federal government’s non-defense spending 
account and therefore do not represent taxes to other government accounts 
such as the federal defense account or state government accounts. The federal 
non-defense account was chosen because SNAP expenditures are included in 
that account in the IMPLAN data.

The General Algebraic Modeling System and PATHNLP solver are used to 
construct and solve the simultaneous system of nonlinear equations that 
comprise the model, and the results of the counterfactual scenario consist 
of new equilibrium values of the endogenous variables under the revised 
tax and transfer scheme. There are a variety of effects to consider. The most 
fundamental change is in disposable income by household type. From this 
comes a succession of effects: consumption by household, production by 
economic sector, and ϐirms’ demand for labor, capital, and other inputs, which 
in turn would further affect household incomes. Changes to household welfare 
and to GDP are also reported.

Results of the Counterfactual Simulation

Table 3 reports the results of the counterfactual simulation for household 
consumption, and disposal income is represented by total expenditures for 
each group. Without SNAP, overall spending by formerly eligible households 
is $72.1 billion, which represents a 5.5 percent drop in disposable income. 
Among ineligible households, the low-income group spends $6.6 billion, 
the mid-income group spends $24.4 billion, and the high-income group 
spends $41.0 billion, which represent improvements in disposable income of 
0.3 percent, 0.7 percent, and 1.2 percent, respectively (see Figure 2). SNAP-
eligible households clearly experience the largest change in disposable income, 
and it is the only change that is negative.

Table 3 also presents important differences in individual expenditure 
categories that come directly and indirectly (through price responses) from 
changes in disposable income in the absence of the SNAP program. The 
table reports the absolute change and average dollar change per household 
in consumption, and associated percentage changes are shown in Figure 3. 
Changes in households’ overall consumption mostly reϐlect changes in 
disposable income.
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Table 3. Differences in Household Consumption without SNAP in Million 
2010 Dollars

 Households

  SNAP Ineligible

 SNAP  Low Mid High
Commodity Eligible Income Income Income

Food at home –2,915 269 831 1,075
(SNAP-eligible purchases) (–87) (8) (24) (74)

Food away from home 0 0 0 0
 (0) (0) (0) (0)

Alcohol and tobacco –425 44 162 305
 (13) (1) (5) (21)

Housing, manufactured –22,014 2,202 7,791 13,050
goods, and utilities (–653) (64) (223) (904)

Transportation –31,505 2,772 10,874 19,576
 (–935) (80) (312) (1,355)

Services (education,  –15,257 1,338 4,777 7,028
medical, entertainment)  (–453) (39) (137) (487)
and other manufacturing

Total –72,117 6,624 24,436 41,035
 (–2,140) (192) (700) (2,841)

Note: The average change per household is shown in parentheses.

In the absence of the SNAP program, previously eligible households must use 
more of their self-generated income for consumption. And in response, various 
sectors expand or contract because of variations in expenditure elasticities. In 
relative terms, the largest drops in consumption by eligible households are for 
transportation, food away from home, and services and other manufacturing 
(Figure 3). 

Among ineligible households, the largest absolute and percentage increases 
in consumption are for the high-income group, and the sectors in which 

 Figure 2. Percent Difference in Disposable Income without SNAP
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Ineligible Low-income Households
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Ineligible High-income Households
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consumption increases most are food away from home, transportation, and 
services and other manufacturing. This pattern is again driven largely by the 
estimated income elasticities of demand.

Table 4 reports changes in the value of sales by economic sector. Prices 
change very little (those results are not presented); consequently, a change in 
the value of outputs can be viewed as a change in the physical quantity. Without 
SNAP, the food-at-home sector would be $1.008 billion smaller than its 2010 
baseline value of $1,091.3 billion. Most of the other sectors expand slightly. The 
exception is services, which contracts by $2.274 billion from an initial baseline 
value of $6,047.6 billion.

The percentage differences in output are reported in Figure 4. All are less 
than 0.1 percent in absolute value. Despite their small size, they follow a pattern 
that derives primarily from the parameters of the demand system. As after-tax 
income shifts from eligible households to higher-income ineligible households 
when SNAP is eliminated, the share of expenditures devoted to food declines 
and a greater share of household spending is allocated to relatively income-
elastic categories, particularly alcohol, tobacco, and transportation services.

With respect to the effect of SNAP on factor markets, both labor and capital 
have ϐixed supplies and are mobile across sectors. According to the social 
accounting matrix, eligible households would, in the absence of SNAP, get 
83 percent of their total capital-labor earnings from labor. For the high-income 
ineligible households, the corresponding ϐigure is 68 percent. 

As shown in Table 5, the allocation of labor in the economy is found to be 
somewhat different in an equilibrium that does not have SNAP in place. Under 
the base assumption for the factor markets, $333 million in additional labor 
would be required in the housing, manufactured good, and utility sectors 
and $505 million in additional labor would be required in the transportation 

Figure 3. Percentage Difference in Consumption without SNAP
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Table 4. Differences in Output without SNAP in Million 2010 Dollars

2010 
Baseline

Estimated 
Expenditure Elasticities

Unitary Expenditure 
Elasticities 

(default of CGE models)

Without 
SNAP Difference

Without 
SNAP Difference

Food at home 1,091,330 1,090,322 –1,008 1,089,709 –1,621
(SNAP-eligible purchases)

Food away from home 24,541 24,541 0 24,541 0

Alcohol and tobacco 31,080 31,105 25 31,112 32

Housing, manuf’d 12,938,212 12,939,290 1,078 12,939,556 1,344
goods, and utilities

Transportation 5,683,207 5,684,974 1,767 5,684,939 1,732

Services (education,  6,047,578 6,045,304 –2,274 6,045,347 –2,231
medical, entertainment) 
and other manufacturing

Figure 4. Percentage Difference in Output without SNAP
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sector. Other contracting sectors would release this labor. For example, it 
would be drawn out of services ($743 million) and the food-at-home sector 
($101 million). Ultimately, payments (factor returns) to labor in the economy 
would increase $114  million without SNAP while payments to capital would 
decrease $113 million.

These results suggest that eliminating SNAP would create an overall bias 
toward economic activities that are labor-intensive, although this does not 
necessarily translate into higher numbers of jobs. Since the supplies of labor 
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Table 5. Sensitivity of Results to Characterization of Labor Supply

 Million Dollars

  Base: Alternative 1: Alternative 2:
 Base Fixed Labor  Variable Labor  Unemployment 
 Level Variable Wages Fixed Wages  Is Possible

Factor Returns

Labor 7,980,612 114 232 365

Capital 5,545,188 –113 –126 –16

Labor Income by Household Type

SNAP-eligible 301,415 4 9 14

Ineligible low income 1,223,668 18 36 56

Ineligible mid income 2,873,523 41 83 132

Ineligible high income 2,642,192 38 77 121

Labor Demand by Activity

Food at home 105,469 –101 –158 –154
(SNAP-eligible)

Food away from home 6,157 0 0 0

Alcohol and tobacco 7,205 7 8 9

Housing, manufactured 4,558,723 333 539 662
goods, and utilities

Transportation 1,548,652 505 678 748

Services and other 1,754,407 –743 –964 –900
manufacturing

Value of Output (Sales)

Food at home 1,091,330 –1,008 –1,011 –996
(SNAP-eligible)

Food away from home 24,541 0 0 1

Alcohol and tobacco 31,080 25 24 25

Housing, manufactured 12,938,212 1,078 1,228 1,393
goods, and utilities

Transportation 5,683,207 1,767 1,877 2,021

Services and other 6,047,578 –2,274 –2,744 –2,626
manufacturing

and capital are ϐixed during the simulation (results of alternative simulations 
follow), these changes reϐlect wage changes. Despite the higher demand for 
labor, low-income SNAP-eligible households do not earn enough extra income 
to compensate for the loss in SNAP beneϐits.

With respect to macroeconomic effects, several measures of GDP can be 
considered. One is components of GDP by expenditure (consumption plus 
investment plus government spending plus exports less imports). Using that 
measure, U.S. GDP would decline by $19.882 million without SNAP. Another 
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measure is value added (total output activity minus intermediate costs) 
minus indirect business taxes. In that case, GDP decreases $22.218 million 
in the counterfactual scenario. Both results represent less than 0.01 percent 
of the base GDP, however, and do not suggest that SNAP has an economically 
signiϐicant effect on GDP, at least under the revenue-neutral approach.

Measures of welfare can also be considered, such as equivalent variation. 
According to this measure, the average beneϐiciary household requires $2,140 
to be as well off without SNAP as with it. Ineligible low-income households 
would require $192, mid-income households would require $700, and high-
income households would require $2,841 to be as well off with SNAP as 
without it. The corresponding aggregate dollars of disposable income are $72.1 
billion for former beneϐiciary households, $6.6 billion for low-income ineligible 
households, $24.45 billion for medium-income ineligible households, and 
$41.0 billion for high-income ineligible households.

Sensitivity to Alternative Assumptions

Many standard CGE models implicitly assume that expenditure elasticities are 
unity. The last column of Table 4 reports changes in sector value if expenditure 
elasticities are unity. This sets up an interesting contrast. Food at home is 
predicted to be $1.621 billion smaller while the counterfactual simulation 
using estimated expenditure elasticities results in a reduction of approximately 
$1.008 billion. For housing, manufactured goods, and utilities, there is an 
increase of $1.344 billion under the unity assumption and $1.078 billion 
under the simulation. A similar gap is found for predicted GDP—a decrease 
of $16.469 million under unity versus $19.882 million using the estimated 
elasticities.

Table 5 reports the sensitivity of the results to key assumptions about the 
supply of labor. The assumption underlying the results to this point has been 
that labor is mobile across different sectors of economic activity with supply 
ϐixed at the 2010 baseline level. The economy-wide wage has varied to assure 
that the sum of labor demands from all activities equals this initial quantity 
supplied. Capital, similarly, is mobile across sectors and ϐixed in supply.

Recall that payments to labor overall in the economy increase $114 million 
while payments to capital decrease $113 million. This is driven entirely by 
higher wages, on the one hand, and a reduction in the return to capital on the 
other since the supply of these factors is ϐixed in the simulation. These changes 
may seem small in the context of the national economy, but they mask much 
larger changes in some sectors.

Alternative assumptions about the labor market change the results to some 
extent. The ϐirst alternative assumes that capital is activity-speciϐic and ϐixed 
in supply; the wage is assumed ϐixed while the quantity of labor adjusts to 
equilibrium in the labor market. Without SNAP, employment is greater overall, 
such that payments to labor increase by $232 million. The change in the total 
number of hours worked, however, is so small (0.001291 percent) as to be 
insigniϐicant. Owing to the extra hours worked, income from labor is higher 
for each household type over the base assumption. Demand for labor by sector 
follows the same pattern as under the base assumption but the magnitudes are 
higher.

Under alternative 2, wages are again ϐixed but this time the labor market closure 
does not require that labor demand equal labor supply; that is, unemployment 
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is possible. This is interesting to consider because unemployment is presently 
a prominent concern that coincides with demand for programs such as SNAP. 
With labor markets no longer constrained to clear perfectly, it turns out that 
there is not unemployment; rather, there is even higher demand for labor under 
alternative 2 when there is no SNAP ($365 million). Labor incomes are higher 
for all households, and movements in the demand for labor and sales by sector 
are proportionately higher as well.

In summary, relaxation of the labor-supply assumptions leads to larger 
returns to labor—$232 million under alternative 1 and $365 million under 
alternative 2 compared to $114 million under the base unity assumption. 
These values may provide an upper bound on what might be expected given 
an elimination of SNAP. The direction of the results is not sensitive to changes 
in these assumptions. Overall, the conclusions drawn appear to be robust to 
changes in factor-market closure.

Changes in labor payments associated with alternative closures (reported in 
Table 5) can be converted into changes in the number of jobs using wage data 
for each sector from the Bureau of Economic Analysis. Under alternative 1, it 
is calculated that without SNAP there would be 5,641 fewer total jobs in the 
U.S. economy. This relatively small net effect, however, masks much larger 
changes in some sectors. In particular, the food-at-home and service sectors 
lose 6,190 and 27,074 jobs, respectively, while the housing/manufacturing and 
transportation sectors gain 11,793 and 15,621 jobs, respectively. The other 
sectors show minimal job gains.

Compare these estimates to the results of Hanson et al. (2002), which 
considered a $5 billion cut in SNAP funding versus elimination of the program 
(as a means of eliciting its overall effect on the economy). Although differences 
in the scenarios in the two studies make a direct comparison difϐicult, the 
former study tended to predict larger job number changes than this study (e.g., 
that study showed that 7,500 jobs would be lost under a hypothetical $5 billion 
cut). The estimates in this study may be smaller in magnitude because of the 
estimated expenditure elasticities. Even if SNAP beneϐits are cut, households 
in this study are estimated to divert less money away from food-at-home 
purchases than might have been the case in Hanson et al. (2002). Since spending 
on categories such as SNAP is likely to be maintained, this sector is estimated to 
decrease very little in size.

Alternative Policy Scenario

Recently, the CBO (2014) projected a reduction of approximately 32 percent in 
annual funding for SNAP over the next ten years after adjusting for inϐlation. 
Thus, it is useful to look beyond the initial analysis of SNAP’s effect on the U.S. 
economy, which simulated elimination of the program, to investigate what is 
predicted to happen in reality over the next several years. This second policy 
analysis simulates a 32 percent reduction in SNAP expenditures from the 
baseline 2010 level while holding all else constant. It is important to understand 
that this second scenario is not a prediction of how the economy will actually 
evolve by 2024 because SNAP funding is the only element of the economy that 
changes. 

Table 6 summarizes the results of the second scenario for value of output 
(sales), net household income, and factor returns and compares those results 
to the results from the no-SNAP simulation. The direction of change for all 
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of the variables in scenario 2 is the same as those for the no-SNAP scenario. 
The magnitudes in scenario 2 typically are smaller, however. For example, 
contraction of the food-at-home sector is predicted to be $1.008 billion when 
SNAP is eliminated and $461 million under the 2024 projection. As with 
scenario 1, the biggest change for scenario 2 occurs for services and other 
manufacturing, which falls by $1.081 billion, less than half of the $2.274 billion 
lost under the no-SNAP scenario. Similarly, the loss of household income 
under the reduction is $31.939 billion compared to $72.117 billion under 
full elimination. The results from scenario 2 for the other measures are 
proportionately smaller in magnitude relative to the no-SNAP scenario. For 
factor returns under scenario 2, returns to labor rise $53 million while returns 
to capital fall $52 million. This again is roughly half the size of the changes that 
would occur under elimination of SNAP.

This second simulation hints at what might happen as funding for SNAP 
changes in the next decade. The results show that the predicted evolution of 
SNAP leads to changes that are similar in direction and smaller in magnitude 
than the ones induced by absence of the program. That observation is tempered 
by the fact that all of the other factors of the economy, including policies, 
technologies, and demographic characteristics (all likely to change), were held 

Table 6. Comparison of the Economic Effects of Reducing versus 
Eliminating SNAP

 Difference in Million Dollars

  Scenario 1: Scenario 2:
  Elimination Reduced
 Base Level of SNAP SNAP Funding

Value of Output (Sales)

Food at home 1,091,330 –1,008 –461
(SNAP-eligible purchases)

Food away from home 24,541 0 0

Alcohol and tobacco 31,080 25 12

Housing, manufactured goods,  12,938,212 1,078 504
and utilities

Transportation 5,683,207 1,767 840

Services and other manufacturing 6,047,578 –2,274 –1,081

Net Household Income

SNAP-eligible 1,312,237 –72,117 –31,939

Ineligible low income 2,143,436 6,624 5,669

Ineligible mid income 3,578,492 24,436 4,380

Ineligible high income 3,426,770 41,035 21,902

Factor Returns

Labor 7,980,612 114 53

Capital 5,545,188 –113 –52
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constant. The ϐlexibility of the CGE approach, however, allows the analyst to 
vary assumptions in accordance with predictions of those variables in the 
future as well. It therefore provides an ex ante prediction framework that is 
grounded in data.

Conclusions

This study sheds light on how the Supplemental Nutrition Assistance Program 
affects aggregate economic outcomes. Macroeconomic links are investigated 
quantitatively with a CGE model that is parameterized using a variety of data 
sources. The main simulation compares the baseline economy in 2010 to a 
counterfactual scenario without SNAP in which all funds are left with those 
who would have funded the program through their taxes. In the absence of 
SNAP, spending power among currently eligible households decreases about 
5.5 percent and the spending power of currently ineligible higher-income 
households increases about 1 percent on average.

These changes in spending power reverberate through the demand side of 
the economy, inϐluencing nearly every sector in some way. Engel’s law predicts 
that, as their disposable incomes change, low- and high-income households will 
spend their money differently. In particular, higher-income households are less 
likely to spend an extra dollar on the food-at-home sector (the one most closely 
associated with SNAP) than would low-income households. This is conϐirmed 
by estimates of the complete system of consumer demands in the simulation 
model. The results show that the elasticity of the expenditure plays a key role 
in many of the results.

Without SNAP, national economic activities would differ in a number of 
ways. The food-at-home sector (which includes much of the agricultural 
sector) would shrink $1.008 billion, which is only a fraction of overall SNAP 
spending because previously eligible households do not reduce spending 
proportionately due to Engel’s law . In turn, since elimination of the program 
would ease the tax burden on higher-income households, those households 
would ϐill back some, but not all, of the food-at-home expenditures in the 
economy.

In the end, the food and agricultural sector as a whole is not necessarily 
adversely affected by cuts in SNAP. It shrinks by less than 0.1 percent. However, 
within the food and agricultural sector, there may be changes in demand for 
individual products that are not captured in this analysis. For example, higher-
income households may prefer to spend more to obtain higher-quality versions 
of a product (e.g., steak versus hamburger) or on products produced in a 
certain way (e.g., organic versus conventional production). SNAP could have 
an important impact on such outcomes. This possibility is not explored in this 
analysis due to the level of aggregation used to estimate the complete system 
of demands that is the basis for the model’s representation of households. 
Exploration of relatively narrow, product-level effects of SNAP could be a useful 
emphasis in future work.

The study shows that all sectors of the economy expand to some extent except 
for services (education, medical, entertainment), which contract $2.274 billion. 
All of those differences constitute less than 0.1 percent of the value of output 
in these sectors. While the net changes are small, there is a change in the mix 
of households that spend on a given sector. Without SNAP, higher-income 
households do much of the spending previously done by SNAP beneϐiciaries.
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In the absence of SNAP, the net number of jobs in the U.S. economy declines 
by 5,641 and there are larger changes in individual sectors. For example, the 
food-at-home and service sectors lose 6,190 and 27,074 jobs, respectively, 
while the housing/manufacturing and transportation sectors gain 11,793 and 
15,621 jobs, respectively.

The United States’ GDP would drop by approximately $19.882 million 
without SNAP. While that amount is trivial compared to total GDP, absence of 
the program also affects the distribution of spending power and some sectors 
expand or contract more signiϐicantly.

While this study has emphasized the overall impact of SNAP to the U.S. 
economy, the framework is also used to analyze the effects of projected changes 
in the size of the program. The qualitative results of this change are similar 
to those of the primary ϐindings concerning the overall impact of SNAP. The 
impacts of alterations to SNAP, such as stricter eligibility requirements, will 
vary by sector as well as by household group.

The effects of changes to SNAP on the U.S. economy as a whole, on individual 
sectors, and on higher-income households are fairly small, but the effect of such 
changes on the spending power of low-income households could be substantial.

References

Bauer, D., and I.S. Wing. 2010. “Economic Consequences of Pollinator Declines: A Synthesis.” 
Agricultural and Resource Economics Review 39(3): 368–383.

Bureau of Labor Statistics. 2011. “Income before Taxes: Average Annual Expenditures 
and Characteristics” Consumer Expenditure Survey. BLS, Washington, DC. Available at 
www.bls.gov/cex.

Burgstahler, R., C. Gundersen, and S. Garasky. 2012. “The Supplemental Nutrition Assistance 
Program, Financial Stress, and Childhood Obesity.” Agricultural and Resource Economics 
Review 41(1): 29–42.

Castner, L., and J. Henke. 2011. Bene it Redemption Patterns in the Supplemental Nutrition 
Assistance Program. USDA Food and Nutrition Service, Ofϐice of Research and Analysis, 
Washington, DC. Available at www.fns.usda.gov.

Castner, L., and J. Mabli. 2010. Low-income Spending Patterns and Measures of Poverty. Report 
AG-3198-D-07-0114, Mathematica Policy Research, Washington, DC.

Center on Budget and Policy Priorities. 2012. Introduction to the Supplemental Nutrition 
Assistance Program (SNAP). Policy Basics, Washington, DC.

Congressional Budget Ofϐice. 2014. “Updated Budget Projections: 2014 to 2024.” CBO, 
Washington DC. Available at www.cbo.gov/publication/45229.

Edin, K., M. Boyd, J. Mabli, J. Ohls, J. Worthington, S. Greene, N. Redel, and S. Sridharan. 2013. 
“SNAP Food Security In-depth Interview Study.” Final report submitted to the Food and 
Nutrition Service, USDA, Alexandria, VA.

Food and Nutrition Service. 2014. “Supplemental Nutrition Assistance Program Participation 
and Costs.” FNS, U.S. Department of Agriculture, Washington, DC.

Hanson, K. 2010. The Food Assistance National Input-Output Multiplier (FANIOM) Model 
and Stimulus Effects of SNAP. Research Report 103, USDA Economic Research Service, 
Washington, DC.

Hanson, K., E. Golan, S. Vogel, and J. Olmstead. 2002. Tracing the Impacts of Food Assistance 
Programs on Agriculture and Consumers: A CGE Model. Research Report 18, USDA 
Economic Research Service, Washington, DC.

Huang, K. 1993. A Complete System of U.S. Demand for Food. Technical Bulletin 1821, USDA 
Economic Research Service, Washington, DC.

IMPLAN. 2011. IMPLAN data and software. Huntersville, NC (www.implan.com).
Lofgren, H., R.L. Harris, and S. Robinson. 2002. A Standard Computable General Equilibrium 

Model in GAMS. Microcomputers in Policy Research Report 5, International Food Policy 
Research Institute, Washington, DC.



252   December 2015 Agricultural and Resource Economics Review

Mabli, J., and R. Malsberger. 2013. “Recent Trends in Spending Patterns of Supplemental 
Nutrition Assistance Program Participants and Other Low-income Americans.” Monthly 
Labor Review September.

Mabli, J., J. Ohls, L. Dragoset, L. Castner, and B. Santos. 2013. “Measuring the Effect of SNAP 
Participation on Food Security.” Report prepared by Mathematica Policy Research for the 
USDA Food and Nutrition Service, Washington, DC.

Meyer, B., and R. Goerge. 2011. “Errors in Survey Reporting and Imputation and Their Effects 
on Estimates of Food Stamp Program Participation.” Discussion Paper 11-14, U.S. Census 
Bureau Center for Economic Studies, Washington, DC.

Meyer, B., W. Mok, and J. Sullivan. 2009. “The Under-reporting of Transfers in Household 
Surveys: Its Nature and Consequences.” Working Paper 15181, National Bureau of 
Economic Research, Cambridge, MA.

Randhir, T., and T.W. Hertel. 2000. “Trade Liberalization as a Vehicle for Adapting to Global 
Warming.” Agricultural and Resource Economics Review 29(2): 159–172.

Ratcliffe, C., S.M. McKernan, and S. Zhang. 2011. “How Much Does the Supplemental Nutrition 
Assistance Program Reduce Food Insecurity?” American Journal of Agricultural Economics 
93(4): 1082–1098.

Reimer, J.J., and T.W. Hertel. 2004. “Estimation of International Demand Behavior for Use 
with Input-Output Based Data.” Economic Systems Research 16(4): 347–366.

———. 2010. “Non-homothetic Preferences and International Trade.” Review of International 
Economics 18(2): 408–425.

Reimer, J.J., and M. Li. 2009. “Yield Variability and Agricultural Trade.” Agricultural and 
Resource Economics Review 38(2): 258–270.

Strayer, M., E. Eslami, and J. Leftin. 2012. Characteristics of Supplemental Nutrition Assistance 
Program Households: Fiscal Year 2011. USDA Food and Nutrition Service, Ofϐice of 
Research and Analysis, Alexandria, VA.

Waters, E., D. Holland, and B. Weber. 1997. “Economic Impacts of a Property Tax Limitation: 
A Computable General Equilibrium Analysis of Oregon’s Measure 5.” Land Economics 
73(1): 72–89.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


