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Behavioral Economics, Food Assistance, 
and Obesity 
 
David R. Just 
 
 While there is mixed evidence of the impact of food assistance programs on obesity, there is 

general agreement that the food-insecure are at higher risk of obesity and obesity-related dis-
eases. Food assistance programs, originally designed to overcome a lack of available food, 
now need to confront a very different problem: how to provide for the food-insecure while en-
couraging healthy lifestyles. This paper examines the potential to address these competing 
needs using traditional economic policies (manipulating information or prices) versus policies 
engaging behavioral economics and psychology. 
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In describing the original goals behind the Food 
Stamp Program, Milo R. Perkins, the first admin-
istrator of the program, stated, “I got a picture of 
a gorge, with farm surpluses on one cliff and un-
dernourished city folks with outstretched hands 
on the other. I set out to find a practical way to 
build a bridge across that chasm” (USDA 2005). 
Milo may have gotten a substantially different 
picture living in our day. While the prevalence of 
inner city and rural hunger motivated the first 
generation of food assistance programs, food as-
sistance and food insecurity have become sub-
stantially associated with obesity. 
 For the years 1988 through 1994, Fox and Cole 
(2004) report an average age-adjusted body-mass 
index (BMI) for food stamp participants of 29.3 
(a BMI of 30 or over is considered obese) as com-
pared to 27.4 for income-eligible non-participants, 
and 26.1 for those who earn too much to be eligi-
ble. This gap has shrunk in recent years, mostly 
due to an increase in average BMI of non-partici-
pants. Food stamp participants and other food-
insecure still hover, on average, just below clini-
cal obesity (Ver Ploeg, Mancino, and Lin 2006). 

 The problem we now face is how to accomplish 
two seemingly opposing goals: (i) provide food 
for those who face substantial food insecurity, 
and (ii) lower the obesity rate among all Ameri-
cans, but particularly among the poor. By empha-
sizing the increase in purchasing power, current 
policy may be contributing to the health problems 
of food assistance recipients. Within this paper, I 
argue for the use of more subtle policies that may 
be able to encourage better eating habits among 
those on food assistance, while providing greater 
ability to purchase. Additionally, these policies, 
based on behavioral economics, avoid interven-
tions that would drastically affect individual 
choice, and thus participation rates. Behavioral 
economics has made a significant impact on the 
general economics literature, improving our abil-
ity to understand and explain behavior. Still, ap-
plied economists have yet to realize the untapped 
potential of using behavioral tools to achieve com-
plicated policy goals through means that may be 
less patronizing or offensive to the subjects of the 
policy (or to those who fund it). In this case, sub-
tle changes in policy can induce individuals to 
purchase healthier foods and eat more reasonable 
portions. I hope to illustrate how psychological 
principles can be combined with economic incen-
tives to address the increasingly complex chal-
lenge of providing food assistance in the developed 
world. The policies I suggest in this article are 
new avenues for exploration in agricultural eco-
nomics and should be the subject of further 
research. 
_________________________________________ 

David R. Just is Assistant Professor in the Department of Applied Eco-
nomics and Management at Cornell University in Ithaca, New York. 
The author would like to thank Harry Kaiser, Lisa Mancino, and Brian 
Wansink for helpful feedback. This research was partially funded by 
USDA Economic Research Service under Cooperative Agreement No. 
43-3AEM-4-80098. The opinions expressed and any errors remaining 
in the text are the author’s. 
 This paper was an invited presentation at the Northeastern Agricul-
tural and Resource Economics Association annual meetings held in 
Mystic, Connecticut, June 11–14, 2006. 
Agricultural and Resource Economics Review 35/2 (October 2006) 209–220 
Copyright 2006 Northeastern Agricultural and Resource Economics Association 



210    October 2006 Agricultural and Resource Economics Review 
 

Why Behavioral Economics? 
 
Behavioral economics combines models of ra-
tional economic choice with psychology-based 
models of perceptual distortions, cognitive biases, 
and rules of thumb. Behavioral economists have 
found that individuals tend to deviate from what 
is often termed rational behavior in highly sys-
tematic and predictable ways. For example, it is 
possible to cleverly construct a set of money 
gambles, A, B, and C, such that a majority of in-
dividuals prefer A to B, B to C, and C to A 
(Loomes and Sugden 1982). It appears that this 
happens because individuals use a particular set 
of decision shortcuts, or rules of thumb—often 
comparing only the money outcomes between 
gambles when the probabilities are similar, or 
only the probabilities when amounts are similar 
(Rubinstein 1988). A phenomenon such as this 
may be of marginal importance, unless discov-
ered and exploited by some firm or individual 
(e.g., investment firms) for substantial profit. One 
criticism often leveled against behavioral eco-
nomics is that most anomalies, much like optical 
illusions, happen only under rare circumstances. 
If anomalies are indeed rare, there is little reason 
to model them for most applications. 
 While behavioral economics has become wide-
ly accepted in general economics, few applied 
fields have embraced this philosophy. The most 
notable exception is finance. Behavioral finance 
has become a thriving and rich literature with 
many innovations and important results (see She-
frin 2000 for a review). Nonetheless, I believe 
behavioral anomalies may be of extreme impor-
tance in studying the economics of life’s more 
mundane activities, e.g., eating. Financial markets 
are often thought to be driven by the decisions of 
highly paid and coldly calculating groups of indi-
viduals. If financial markets can be subject to 
large psychological biases, it is very likely that an 
individual almost unconsciously deciding how 
much of a bag of potato chips to consume while 
watching a highly anticipated football game 
might be subject to biases. 
 Before exploring the importance of psychology 
in food consumption, it is important to note the 
accomplishments of traditional economic models 
in this field. Economic approaches to food con-
sumption and health generally suppose that indi-
viduals maximize utility of consumption of food, 

leisure, and other goods, subject to some con-
straint on time and income, following the Becker 
(1965) household production model, or 

   
, , ,

max ( , , )
x y z L

U y z L
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  x zp x p z w+ ≤ . 

Here U (⋅) represents utility as a function of food 
consumption, ny +∈R , other consumption, z, and 
leisure time, L; f(⋅) is production of consumption 
foods as a function of time in preparation, T – L, 
and food inputs, mx +∈R ; T is total allocable time; 
px is a vector of prices for food inputs; pz is the 
price of other consumption goods; and w is income. 
More detailed models may further specify a utility 
of food consumption that is dependent upon the 
nutrients of the foods consumed or the individual 
stock of “health,” or allow for time-discounted 
dynamic choice. 
 From this model, it is possible to derive and 
estimate the substitution between food inputs or 
consumption items, price, wealth, and time elas-
ticities of food demand. The first-order conditions 
can be solved for the food demand equations, 

( , , , ; )y zx p p w T q , where q may represent a set of 
individual characteristics potentially including 
nutrition information. While such a model of food 
demand is informative and useful, it provides for 
a very limited set of public policy levers to com-
bat perceived over-consumption. In particular, 
traditional models suggest that the only levers 
may be manipulating prices (e.g., a fat tax), ma-
nipulating income (perhaps curbing food benefits 
to the obese), or manipulating those characteris-
tics in q that are moveable (e.g., through public 
information and advertising campaigns). I will 
refer to these levers as traditional policies. Be-
yond traditional policies, other more invasive 
policies suggested by this model might include 
directly reducing the choice set through the ban-
ning of some food substances (e.g., banning soda 
in schools) or limiting the sale of convenience 
foods. With regards to food assistance, these poli-
cies may include a reduced choice set for bene-
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fits. I will regard these latter policies as politically 
infeasible. 
 Several studies have suggested that poor diets 
may be a simple result of price differences (e.g., 
Drewnowski and Darmon 2005). While real food 
prices have declined, it is hard to reconcile the 
notion that simple price fluctuations have caused 
the obesity problem with the commonly held be-
lief that the elasticity of demand for food is very 
small. For example, using a simple utility model 
of food consumption, LaFrance (1999) estimates 
the effects of the U.S. dairy program on nutrient 
intakes. The dairy program has the overall effect 
of raising prices on fresh milk, while lowering 
prices on processed milk products. In accordance 
with the simple utility model, LaFrance supposes 
that this will lead consumers away from fresh 
milk, to fattier and less healthy processed milk 
products. His empirical analysis, employing data 
covering U.S. consumption from 1949 to 1994 
suggests however that demand for milk products 
is very price-inelastic. Thus even though price 
changes were large, changes in nutrient intake for 
all nutrients associated with dairy products 
changed by less than 1 percent. The impacts of 
food price changes on consumers appear to have 
been more financial than nutritional. 
 It should not be terribly surprising that price 
has little to do with consumption. The majority of 
individuals live in multi-person homes. In a typi-
cal family, one individual may do the majority of 
the shopping, while all family members eat. The 
majority of individuals have no opportunity to ob-
serve changes in prices when making consump-
tion decisions. Those that do may have little 
memory of small changes in prices by the time 
the food is consumed. It may require unreasona-
bly substantial changes in food prices before cas-
ual eating behaviors are affected. 
 Alternatively, Chou, Grossman, and Saffer 
(2004) examined the effects of price and avail-
ability of fast food and other food sources on 
obesity levels. Employing the Behavioral Risk 
Factor Surveillance System for years 1984 
through 1999, they estimate the price elasticity of 
body-mass index (BMI) for fast food restaurant, 
full service restaurant, and food-at-home prices to 
be -0.050, -0.022, and -0.035, respectively. Thus, 
at best, raising the prices on fast food by 50 per-
cent should result in a loss of 5 lbs for an average 
height and weight male (slightly more for an 

obese individual). While the relationship between 
food prices and obesity is significant, it is also 
very small in magnitude. Availability of fast food, 
on the other hand, appears to play a much larger 
role in obesity. The authors find a much stronger 
relationship between the number of fast food es-
tablishments and obesity. This is suggestive that 
individuals may not be so deliberative when con-
sidering fast food, rather reacting to impulses 
when presented with an opportunity (e.g., while 
driving by a restaurant when one happens to have 
extra time). 
 Lancaster (1966) style models of food con-
sumption have led many to explore the possibility 
of taxing fatty or sugary foods, and subsidizing 
more healthy fare (see, for example, Cash, Sund-
ing, and Zilberman 2005, Schroeter, Lusk, and 
Tyner 2005). If consumption behavior, especially 
for the most fatty and sugary foods, is unrespon-
sive to price, such policies will fail to improve 
diets substantially. Additionally, such a tax could 
have the unintended effect of transferring wealth 
away from those who have the least wealth to 
begin with. 
 One important line of economic research exam-
ines the impact of media and government health 
information on diet. There is some disagreement 
between the economics and marketing literatures 
regarding the impact of health information on 
consumption. The economics literature hypothe-
sizes that health information is a significant deter-
minant of consumption, and, thus, when new health 
information arrives, behavior incorporates this 
new information. Nayga (2000) estimates Bec-
ker’s household model to determine the impact of 
health information and schooling on obesity. 
Nayga finds that those with a knowledge of the 
link between diet and disease are much less likely 
to be obese. Nayga also finds econometric models 
to be extremely sensitive to the inclusion of diet 
knowledge as an independent variable. 
 Many applied economists have attempted to 
analyze the impact of health information on con-
sumers’ perception by utilizing different health 
resources and health information sources in the 
United States and in European countries. Diverse 
conclusions were reached. For example, research-
ers focusing on U.S. studies find that health in-
formation is a significant and large factor in con-
sumption, but EU data shows that this factor is 
negligible (Chern and Rickertsen 2003). Mean-
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while, the marketing literature has concluded that 
health information plays little to no role in food 
consumption decisions, being far outweighed by 
concerns of price, taste, and ease of preparation 
(Asp 1999, Food Marketing Institute 1998). Some 
of this disparity might be due to the different 
types of information examined in the two lit-
eratures. While economists tend to look for the 
aggregate effect of any health information, mar-
keting scientists have examined more specifically 
the effect of specific pieces of positive health 
information on individual consumption. Certainly 
some consumers are affected by the information, 
but in very different ways. By eliminating the 
restricted structure imposed by economists, the 
marketing studies consistently show little impact 
of health information (Nestle 2003). Indeed, 
Chang and Just (2004) find that information con-
necting eggs and cholesterol has no long-term im-
pact on egg demand when economic models al-
low information to decay over time. Impacts of 
health information on average decayed entirely 
after one month. 
 In summary, there is substantial reason to doubt 
the effectiveness of traditional policies in chang-
ing long-term eating behavior. Low price elastic-
ities, and the minimal impact of health informa-
tion, lead me to believe other factors may be of 
greater importance. With respect to food assis-
tance, Wilde, McNamara, and Ranney (1999) find 
that food assistance increases the consumption of 
all relevant nutrients, but also note many behav-
iors that cannot be reconciled with the standard 
economic model. For example, the average re-
cipient spends his or her entire benefit and addi-
tionally some of his or her earned income on food 
each benefit period. However, providing indi-
viduals with an equivalent amount of cash results 
in less spending on food (Bishop, Formby, and 
Zeager 2000). These two behaviors are not possi-
ble to reconcile with optimizing behavior as-
sumed in standard economic models. Further, in-
dividuals tend to spend their benefits at the be-
ginning of the benefit period, and run out of food 
toward the end of the benefit period (Wilde and 
Ranney 2000), suggesting that individuals have 
little concern for consumption even in the near 
future. This is inconsistent with the common no-
tions of reasonable time discounting found in the 
economics literature. 

 While these few anecdotes support the notion 
that food consumption may be subject to psy-
chological biases, I argue that food psychology 
may play an integral role in consumption 
choices—both food types and quantity. While 
optical illusions may be rare in nature, a clever 
marketer may be able to manipulate packaging or 
other product parameters to create common illu-
sions that result in increased profits. I offer two 
additional anecdotes in support of the importance 
of psychology in eating behavior. First, major 
food industry firms spend substantial amounts of 
money to explore the impacts of packaging, color, 
variety, and other cosmetic factors on consump-
tion volume. Such spending by large methodical 
firms would be irrational if no real impact were 
present. I think it much more likely that the po-
tentially distracted consumer is the less rational 
one. Second, we know that the U.S. diet industry 
takes in $40 billion in revenues each year. Dieters 
spend hundreds or thousands of dollars in an ef-
fort to reduce their consumption. This suggests 
that it is difficult or costly for them to reduce their 
consumption. Clearly, the obese did not deliber-
ately and calculatingly choose to become obese. 
Rather, becoming obese is a surprise consequence 
of a large number of other choices. Each individ-
ual choice may have little lasting impact. Cutler, 
Glaeser, and Shapiro (2003) find that desired 
weight is inelastic relative to actual weight. Hab-
its or an imperfect ability to resist constant temp-
tation can accumulate long before the individual 
realizes there is a problem, or decides to do any-
thing about it. 
 Given that many of an individual’s food deci-
sions are made casually, and almost subcon-
sciously, it is highly unlikely that policies target-
ing rational and deliberative evaluation will have 
much of an impact. Traditional policies may fail 
to change the least rational decisions. 
 

Food Psychology 
 
Psychologists have experimented extensively with 
food consumption decisions. Here I summarize 
the most important principles of this literature. 
More thorough reviews of this literature can be 
found in Just et al. (2006) and Wansink and van 
Ittersum (2003). This summary will provide a 
background for the policy discussion in the fol-
lowing section. 
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 Individuals tend to view goods in terms of a 
moral structure. Some goods are viewed as being 
virtuous, and others as sinful or extravagant. This 
may be of particular importance in food con-
sumption where this moral structure may be rein-
forced by public information campaigns, and food 
or diet advertising. Kahneman, Knetsch, and 
Thaler (1990) found that individuals are willing 
to pay much less to acquire an item than they are 
willing to accept to part with the item once it is 
given to them. This endowment effect appears to 
interact with the type of good. Dhar and Werten-
broch (2000) find that utilitarian (or virtuous) 
goods are salient when choosing among goods to 
acquire, and that hedonic (or sinful) goods are 
salient when deciding which must be given up. In 
terms of diet, this suggests that individuals are 
much more willing to add good foods to their diet 
than they are willing to give up bad foods, mak-
ing it difficult to reduce overall calorie intake. 
 Epstein (1993) describes the choice between 
“wants” and “shoulds” as a battle between ra-
tional thought and emotion. He proposes Cogni-
tive-Experiential Self Theory (CEST) to model 
this battle. This model supposes that the individ-
ual evaluates each stimulus using two separate 
processes: (i) an experiential system is used to 
make rapid evaluations based on affect, and (ii) a 
cognitive process is used to make deliberative 
evaluations based on rational thinking. Epstein 
shows that which process dominates depends 
primarily on the availability of processing re-
sources. These resources can include time, other 
distractions, and the volume of decisions that 
need to be processed, among others. Impulsive 
behavior can result from the presence of stress, 
time constraints, the presentation of food choices, 
or the sheer number of choices available. Shiv 
and Fedorikhin (1999) find that individuals are 
much more likely to choose cake than fruit salad 
when given a simple cognitive task to perform 
than when no task is given. 
 Surprisingly, preferences and taste appear to 
have less to do with the amount people eat than 
with environmental factors (see, for example, 
Wansink and Kim 2004). Wansink (2004) sug-
gests that the external factors having the greatest 
impact on consumption volume are the eating 
environment (atmosphere, effort, social facilita-
tion, and distractions) and the food environment 
(salience, structure, size, stockpiling, and shape). 

The eating environment refers to the attributes of 
the areas surrounding the individual as he or she 
eats. The food environment refers to the presen-
tation of the food itself. Importantly, most of 
these factors affect consumption volume without 
the individual being aware of the effect (Wansink 
2004). 
 CEST also plays a role in determining the 
quantity of food consumed. As individuals be-
come distracted, they have less ability to monitor 
the amount of food they have consumed. This 
generally leads to overconsumption. Distractions 
that are known to increase consumption include 
conversation, reading (Tuomisto et al. 1998), 
watching television, listening to music, or watch-
ing sporting events (Poothullil 2002). For exam-
ple, social gatherings tend to extend the duration 
of meals, leading to greater consumption (Bell 
and Pliner 2003). Thus, the larger the gathering, 
the greater the consumption (de Castro and Brewer 
1992). The presence of others can affect con-
sumption not only through distraction, but through 
the setting of social norms. When eating in groups, 
individuals tend to try to eat amounts similar to 
their peers (Birch and Fisher 2000, de Castro 
1994). Additionally, the convenience with which 
food can be obtained can have a disproportionate 
impact on consumption quantity. Meyers, Stunk-
ard, and Coll (1980) find that significantly more 
ice cream is purchased when the cooler door is 
left open than when shut. 
 The food environment can affect consumption 
through several separate mechanisms. First, the 
simple viewing of food can lead to unplanned 
consumption (Boon et al. 1998, Cornell, Rodin, 
and Weingarten 1989). This happens because 
viewing the food acts as a reminder of a pleasur-
able experience, and because viewing and smell-
ing food actually induces the release of dopa-
mine, stimulating hunger (Volkow et al. 2002). 
Wansink and Deshpande (1994) show that simply 
asking an individual to describe the last time they 
ate soup more than doubles the amount of soup 
consumed on average in the next two weeks. 
Similarly, having large quantities of a food on 
hand increases the consumption of that food sig-
nificantly regardless of replacement cost. 
 Cosmetic differences in the food can also have 
a large impact. Offering a greater variety of foods 
(or perceived variety) increases consumption (Mil-
ler et al. 2000, Rolls 1986, Rolls et al. 1981). As 
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well, packaging can impact consumption by in-
troducing simple consumption monitoring mecha-
nisms. For example, individually wrapping items 
can dramatically reduce consumption (Wansink 
2004). 
 People tend to eat more when they are pre-
sented with larger packages or portions of food 
(Diliberti et al. 2004, Rolls et al. 2004, Wansink 
1996, Nisbett 1968, Rolls, Morris, and Roe 2002, 
Edelman et al. 1986). Doubling portion sizes in-
creases consumption anywhere from 18 to 25 
percent for meal-related foods and up to 45 per-
cent for snack foods (Wansink 1996). Moreover, 
larger package sizes lead individuals to severely 
underestimate their consumption, ex post. Aston-
ishingly, individuals will eat more when given 
larger portions even if the food is reported to be 
repulsive by the subjects (Wansink and Kim 
2004). A general result is that individuals tend to 
focus on consumption volume when determining 
a stopping point rather than specific levels of nu-
trients or calories. 
 Here I have summarized a very small portion of 
the literature on food psychology and consump-
tion volume. It is important to note how many of 
the cues that trigger consumption decisions are 
outside the control of the individual, or at the 
very least not commonly considered important to 
a healthy lifestyle. Clearly food marketers have 
many tools at their disposal, in addition to the 
traditional tools, to manipulate the consumption 
decisions of their customers. 
 

Integrating Food Psychology into the 
Economic Policy Tool Chest 
 
The behavioral tools described in the previous 
section are of a substantially different nature than 
the traditional tools employed in economic food 
policy analysis. I will use these tools, along with 
well-known results from the behavioral econom-
ics literature and more traditional economics, to 
suggest a set of policy options designed to reduce 
consumption volume for recipients of U.S. food 
assistance. Notable is the fact that most of my 
suggestions involve expanding the choice set of 
participants rather than restricting it. Addition-
ally, it is worth noting that most of these sugges-
tions are relatively modest in cost, often mimick-
ing existing programs that have been found to be 
cost-effective. 

The School Lunch Program 
 
All children enrolled in a participating school, or 
approximately 90 percent of all school-age chil-
dren, are eligible to participate in the National 
School Lunch Program (NSLP). Additionally, the 
School Breakfast Program is available to ap-
proximately three-quarters of all school-age chil-
dren. The NSLP was enacted by Congress in 
1946 after the large number of young men re-
jected from service in World War II for physical 
deficiencies was linked to childhood nutrition. 
The goal of the program is to ensure that every 
child in the United States has access to a healthy 
meal every school day. 
 The NSLP is mostly a subsidy, reimbursing 
participating schools for each meal served to 
children. If a household falls below 130 percent 
of the federal poverty level, they qualify for free 
meals, while those between 130 and 185 percent 
of the federal poverty level qualify for reduced-
price meals. For 2004–05, schools were reim-
bursed $2.24 for each free lunch, $1.84 for each 
reduced price lunch, and $0.21 for full price 
lunches. Payments totaled $6.5 billion in 2004. In 
return for this subsidy, school lunches must meet 
some specific nutritional guidelines. The NSLP is 
a large program, endowing individual school dis-
tricts with significant purchasing power. Often 
school districts negotiate for products or packag-
ing to meet specific nutritional requirements. 
 NSLP is the food assistance program where 
behavioral policy tools may be most effective. 
This is because of the great control that districts 
are given over both the food environment and the 
eating environment. The ability to bargain for 
packaging and product attributes affords schools 
the potential to offer products designed specifi-
cally to induce thoughtful and healthy eating. 
 In terms of the eating environment, many things 
can be done to discourage unhealthy eating, with-
out reducing the options available. Some simple 
solutions may be to move vending machines or 
dessert items to less convenient and less visible 
locations. Placing these items outside of the lunch-
room and outside of the normal path of students 
will reduce salience and increase the mental and 
physical effort necessary to obtain the items. 
 Unfortunately, for most junior high and high 
schools, lunchtime provides one of the only op-
portunities for socialization. This can have the 
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unintended side effect of leading students to be 
distracted while eating and encouraging greater 
consumption. Manipulating the size and content 
of the groups eating together could be one simple 
way to encourage healthier eating, though it 
would increase the logistical problems associated 
with administering school lunches. Eating in 
smaller groups, perhaps in the classroom, may 
reduce the length of meals and thus reduce gen-
eral consumption. In this case, teachers, the natu-
ral focal point of any classroom, could be used as 
models to manipulate the perceived socially ac-
ceptable level of consumption. Finally, it may be 
possible to incentivize shorter consumption peri-
ods. Students could be allowed to leave the 
smaller group after completing their meal for so-
cial time with a much larger group of students. 
One challenge facing schools is the need to curb 
eating by the growing number of overweight 
children, while simultaneously encouraging un-
derweight or undernourished children to eat. It 
has been found that eating in groups generally 
reduces consumption by the overweight, and in-
creases consumption for most others. Thus, schools 
should carefully consider the potential effects of 
lunchroom schedules. 

for users of the restricted card. Thus, simple and 
cost-effective means that do not reduce the choice 
set or increase prices can induce healthier eating. 
 
The Food Stamp Program 
 
The Food Stamp Program (FSP) is the largest 
food assistance program in the United States. The 
primary objective of the FSP is to enable low-
income families and individuals to improve their 
nutritional intake by increasing their food expen-
ditures. The current program was made available 
nationwide in 1975. To qualify for participation, 
families must demonstrate that their income falls 
below 130 percent of the federal poverty level, a 
net income (after certain deductions) below 100 
percent of poverty, and no more than $2,000 in 
countable assets for individuals under age 60. As 
benefits are linked to inflation and the poverty 
level, it is important to note that the rate of infla-
tion on food products has not kept pace with the 
rest of the economy. Figure 1 displays the poverty 
level divided by the consumer price index (the 
straight line) and the poverty level divided by the 
food consumer price index. This figure shows 
that the ability to purchase food by those at the 
threshold for qualifying for the FSP has increased 
substantially over the last 30 years. Thus, one 
reason for the increase in overweightness and 
obesity among participants may be the changing 
demographics of participants, and the increased 
purchasing power of benefits as food has become 
relatively cheaper. 

 School districts can more directly affect con-
sumption through the packaging and content of 
the food sold. In particular, it should be possible 
to push for smaller serving sizes for most pack-
aged foods sold (e.g., snack foods, flavored milk, 
bottled drinks). The size and shape of the trays 
can also be used to diminish food consumption in 
much the same way. 

 Food stamp benefits are distributed through the 
use of an Electronic Benefits Transfer (EBT) 
card. The EBT card can be used to purchase most 
foods. Exceptions include items such as alcohol, 
tobacco, and ready-to-eat meals intended for con-
sumption outside the home. Non-food items can-
not be purchased with the EBT card. The United 
States spent $270 billion on the FSP in 2004, 
serving approximately one-twelfth of all Ameri-
cans (Economic Research Service 2005). 

 Just et al. (2006) suggest that schools offer pre-
paid lunch cards that can be used only for health-
ier items. Preliminary tests show that such a plan 
decreases the consumption of less healthy items 
by more than an equivalent increase in prices.1 In 
other words, individuals exaggerate the option 
value lost when placing money on the prepaid 
card, inducing much healthier food choices. Such 
a plan would also provide parents with some 
control over their children’s food choices. A 
restricted card could be offered alongside a 
general use card without diminishing the results 

 Employing psychological mechanisms in the 
FSP is a particular challenge given that the cur-
rent program offers no direct control over either 
the food or eating environments. Also, strategies 
that further limit the number of items individuals 
can spend their benefits on would be highly 

 
1 The equivalent price increase is calculated from elicited discount 

rates for money on the prepaid card. 
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Figure 1. The Real Poverty Threshold as a Percentage of Consumer Price Index and Food 
Consumer Price Index 
 
 
unpopular and could significantly alter participa-
tion rates. 
 Wilde and Ranney (2000) show that food 
stamp recipients consume more food just after 
benefits are dispersed. This is highly consistent 
with Laibson’s (1997) notion of quasi-hyperbolic 
discounting. Quasi-hyperbolic discounting occurs 
when individuals discount time in the near future 
at a much higher rate than time in the more dis-
tant future. This will result in time-inconsistent 
behaviors like procrastination, failure to plan, and 
regret. Such behavior could be overcome if bene-
fits were given more frequently. Allowing indi-
viduals to opt for more frequent benefit transfers 
provides a commitment device that would allow 
them to save and plan for the future without 
temptation. Further, this could reduce the stock-
piling of food at the beginning of benefit periods, 
reducing overconsumption during this period. 
 Like the school lunch program, the FSP con-
trols considerable market power. However, this 
power is currently completely dispersed among 
participants. This market power provides an op-
portunity to expand the number of healthy choices 
available to low income individuals. While many 
healthy foods are generally cheap, foods tend to 

be cheapest when sold in large packages leading 
to less restrained eating. Individually packaging a 
serving can enable consumption monitoring and 
reduce overall consumption. Currently, food mar-
keters can engage in price discrimination only by 
offering a choice between cheaper (per quantity) 
large packages and more expensive smaller pack-
ages. With a twelfth of consumers, it may be 
attractive to allow food marketers to price-dis-
criminate based on food stamp participation for 
products meeting certain healthy packaging stan-
dards. The USDA could offer some certification 
based on the amount of food individually wrapped 
in a package, and potentially other health-oriented 
attributes. 
 One way to encourage the eating of healthy 
portion sizes without reducing benefits would be 
to allow the purchase of foods designated ready-
to-eat. Foods could be chosen by portion size or 
other nutritional content. Certification provides 
two potential benefits to consumers. First, certifi-
cation provides information to non-participants as 
well as participants—a potential tool to educate 
consumers about the psychological biases com-
mon in food consumption. Second, certification 
standards are likely to lead manufacturers to 
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shape the marketing strategies of food producers, 
leading to a greater number of smaller portion 
packaged foods available on the market.  
 Basic economic principles tell us that allowing 
price discrimination in this manner would lower 
the price for FSP participants, nominally increase 
the price to others, and increase the profits of the 
food marketers. By increasing the number who 
can consume foods designed to be eaten in 
healthy quantities, this clearly increases overall 
welfare (Hausman and MacKie-Mason 1988). A 
more aggressive policy might negotiate the dis-
count received by participants on healthy pack-
aged items, seeking to maximize total welfare. 
This process could operate similarly to that cur-
rently employed to negotiate discounts on for-
mula for the Special Supplemental Nutrition Pro-
gram for Women, Infants and Children (WIC). 
 Finally, allowing participants to use benefits to 
purchase ready-to-eat meals, or even restaurant 
meals, certified to contain a reasonable portion, 
could decrease the amount of food consumed. 
Such a policy would increase the options avail-
able to food stamp participants, as well as offer 
additional incentives to control the food environ-
ment and potentially the eating environment. The 
USDA could establish guidelines for portion sizes 
or caloric content for ready-to-eat meals and cer-
tify the products, allowing FSP participants to 
buy meals that meet these guidelines. A more 
aggressive policy could allow the use of benefits 
at restaurants whose eating environment meets a 
minimum set of standards. The purchasing power 
of food stamp benefits is attractive to food retail-
ers. Extending the benefits in the right way could 
have tremendous impacts on the types of foods 
available in the marketplace. Further, by making 
the right meals easily available to FSP partici-
pants, the program can encourage better eating 
habits with little added expense and no additional 
prohibitions for participants. 
 
The Special Supplemental Nutrition Program for 
Women, Infants and Children 
 
The WIC program is a major provider of food 
and nutrition assistance. It is estimated that WIC 
serves nearly half of all infants in the United 
States, and a quarter of all children ages one to 
four (Oliveira and Prell 2004). WIC provides 

food and nutritional education, advice, and health 
care referrals to pregnant women, mothers of 
infants, and children under 5 who qualify. To 
qualify, a household must earn less than 185 
percent of poverty and reside in a participating 
state, and a health care professional must deter-
mine that the individual is at nutritional risk. 
Typically, participants receive vouchers for spe-
cific foods (cheese, milk, cereal, etc.) that they 
can redeem at retail outlets. Food packages are 
determined by the age of the children participants 
and by whether the mother is pregnant, breast-
feeding, or bottle-feeding. 
 While entrance to the WIC program is contin-
gent on finding a specific health risk due to nutri-
tion, food packages have little connection to the 
actual risk identified. In this case it seems reason-
able to prescribe different food packages for 
those at risk because of obesity and those at risk 
because of under-nutrition. In particular, it seems 
that overweight individuals ought to be given less 
calorie-dense foods than other individuals. Spe-
cifically, it may be important to put convenient 
yet low energy foods in the hands of overweight 
participants (e.g., snack-sized packages of baby 
carrots). Increasing the convenience of foods can 
disproportionately increase consumption of them. 
 Secondly, vouchers could be given that are 
good only for smaller packaged items. Currently, 
many programs (e.g., in California) provide vouch-
ers for several large boxes of cereal. The stockpil-
ing effect can be compounded when manufactur-
ers run two-for-one bill-back trade promotions. 
These common promotions allow all consumers 
to reduce the average price of consumption if 
they buy two boxes. During these promotions, 
participants would be encouraged to purchase two 
boxes of cereal for each allowed by the voucher. 
Stockpiling large quantities of cereal increases 
consumption considerably. Such interactions be-
tween food marketers and food assistance are not 
well understood, and deserve further examination. 
 Finally, Just et al. (2006) suggest that WIC may 
be able to influence consumption monitoring by 
giving participants glasses, cups, or plates that are 
designed to exaggerate the size of the portion 
placed on them. Wansink (2004) describes how 
tall glasses (rather than short and wide glasses) 
can reduce consumption volume. Individuals tend 
to focus on the height rather than width when 
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judging volume. This creates the possibility of 
offering the individual greater control of the food 
environment, with possible positive health effects. 
 
 
Conclusions and Directions for Research  
 
While the potential to use food psychology in 
food assistance policy exists, several challenges 
must first be overcome. Very little is known 
about how eating behaviors interact with prices 
and other traditional mechanisms. Thus, while 
initial evidence suggests the usefulness of behav-
ioral policies, their true effectiveness is a mys-
tery. More work must be done to measure the 
effects of behavioral mechanisms on the function-
ing of food assistance programs. The goals of this 
research should be to calibrate the effects of 
offering behavior-targeted options, determine the 
cost-effectiveness of such options, and evaluate 
the tradeoffs in costs, benefits, health, social 
stigma, and membership for traditional policies 
offering similar behavioral changes. 
 It is difficult to argue the importance of policies 
targeting willpower, underestimation of quanti-
ties, or decisions made in haste. There are, how-
ever, some precedents for the banning of certain 
money-making schemes (such as pyramid mar-
keting or certain investment vehicles) or the 
regulation of walk-away periods for many con-
tracts. More research into the relationship be-
tween behavioral-based marketing and the conse-
quences it may have on unsuspecting consumers 
may highlight the need for such policies in the 
food industry. Clearly, food assistance must strike 
a delicate balance between the nutritional mini-
mums of the participants, participant behavior, 
and the motivations of the food marketers, which 
may be perverse. I argue that, currently, the mecha-
nisms are not in place to strike this balance. 
Rather, traditional mechanisms used for food as-
sistance may increase the ability of food market-
ers to leverage behavioral anomalies. 
 For consumers in general, current policy on 
food marketing concerns primarily the truthful-
ness of the health claims made on packaging. 
Ironically, truthful claims may often mislead con-
sumers into thinking that items that have “less 
fat” are necessarily better than their normal-fat 
counterparts—even if sugar or other items have 
been added to compensate. Despite the evidence 

that smaller packages can lead to healthier portion 
sizes, marketers are currently forbidden from ad-
vertising such a fact.  
 The current prevalence of overweightness and 
obesity in the United States has prompted many 
policy discussions. If much of eating behavior is 
determined by reflexive behaviors and decisions 
made with few cognitive resources, it is unlikely 
that policies designed to appeal to highly rational 
and cognitive thought will have much of a posi-
tive effect. Before policies can be designed and 
implemented that may more effectively target the 
type of thoughtless behavior that many believe 
leads to obesity, much work remains to be done. 
 
 
References 
 
Asp, E.H. 1999. “Factors Affecting Food Decisions Made by 

Individual Consumers.” Food Policy 24(2) 287–294. 
Becker, G.S. 1965. “The Theory of the Allocation of Time.” 

Economic Journal 75(299): 493–517. 
Bell, R., and P.L. Pliner. 2003. “Time to Eat: The Relationship 

Between the Number of People Eating and Meal Duration 
in Three Lunch Settings.” Appetite 41(2): 215–218. 

Birch, L.L., and J.O. Fisher. 2000. “Mother’s Child-Feeding 
Practices Influence Daughters’ Eating and Weight.” Ameri-
can Journal of Clinical Nutrition 71(5): 1054–1061. 

Bishop, J.A., J.P. Formby, and L.A. Zeager. 2000. “The Effect 
of Food Stamp Cashout on Undernutrition.” Economic 
Letters 67(1): 75–85. 

Boon, B., W. Stroebe, H. Schut, and A. Jansen. 1998. “Food 
for Thought: Cognitive Regulation of Food Intake.” British 
Journal of Health Psychology 3(1): 27–40. 

Cash, S.B., D.L. Sunding, and D. Zilberman. 2005. “Fat Taxes 
and Thin Subsidies: Prices, Diet, and Health Outcomes.” 
Presented at the 97th European Association of Agricultural 
Economists Seminar, Whiteknights Campus, University of 
Reading, England, April 21–22. 

Chang, H.H., and D.R. Just. 2004. “Health Information Avail-
ability and the Consumption of Eggs: Are Consumers 
Bayesians?” Presented at the American Agricultural Eco-
nomics Association Annual Meeting, Denver, Colorado, 
July 1–4. 

Chern, W.S., and K. Rickertsen. 2003. Health, Nutrition and 
Food Demand. CABI Publishing: Cambridge, MA. 

Chou, S.-Y., M. Grossman, and H. Saffer. 2004. “An Eco-
nomic Analysis of Adult Obesity: Results from the Behav-
ioral Risk Factor Surveillance System.” Journal of Health 
Economics 23(3): 565–587. 

Cornell, C.E., J. Rodin, and H. Weingarten. 1989. “Stimulus-
Induced Eating When Satiated.” Physiology and Behavior 
45(4): 695–704. 

Cutler, D.M., E.L. Glaeser, and J.M. Shapiro. 2003. “Why 
Have Americans Become More Obese?,” Journal of Eco-

 



Just Behavioral Economics, Food Assistance, and Obesity   219 
 

nomic Perspectives 17(3): 93–118. 
de Castro, J.M. 1994. “Family and Friends Produce Greater 

Social Facilitation of Food Intake Than Other Compan-
ions.” Physiology and Behavior 56(3): 445–455. 

de Castro, J.M., and E. Brewer. 1992. “The Amount Eaten in 
Meals by Humans Is a Power Function of the Number of 
People Present.” Physiology and Behavior 51(1): 121–125. 

Dhar, R., and K. Wertenbroch. 2000. “Consumer Choice Be-
tween Hedonic and Utilitarian Goods.” Journal of Market-
ing Research 37(1): 60–71. 

Diliberti, N., P.L. Bordi, M.T. Conklin, L.S. Roe, and B.J. 
Rolls. 2004. “Increased Portion Size Leads to Increased 
Energy Intake in a Restaurant Meal.” Obesity Research 
12(3): 562–568. 

Drewnowski, A., and N. Darmon. 2005. “The Economics of 
Obesity: Dietary Energy Density and Energy Cost.” Ameri-
can Journal of Clinical Nutrition 82(1): 265S–273S. 

Economic Research Service (ERS). 2005. “The Food Assis-
tance Landscape: March 2005.” Report No. FANRR 28-6, 
ERS, U.S. Department of Agriculture, Washington, D.C. 

Edelman, B., D. Engell, P. Bronstein, and E. Hirsch. 1986. 
“Environmental Effects on the Intake of Overweight and 
Normal-Weight Men.” Appetite 7(1): 71–83. 

Epstein, S. 1993. “Emotion and Self-Theory.” In M. Lewis 
and J.M. Haviland, eds., Handbook of Emotions. New 
York: Guilford. 

Food Marketing Institute. 1998. Trends in the United States: 
Consumer Attitudes and the Supermarket. Washington, 
D.C.: Food Marketing Institute. 

Fox, M.K., and N. Cole. 2004. “Food Stamp Participants and 
Nonparticipants.” In Nutrition and Health Characteristics 
of Low-Income Populations (Vol. 1, No. E-FAN-04014-1). 
Economic Research Service, U.S. Department of Agricul-
ture, Washington, D.C. 

Hausman, J.A., and J.K. MacKie-Mason. 1988. “Price Dis-
crimination and Patent Policy.” Rand Journal of Economics 
29(2): 253–265. 

Just, D.R., B. Wansink, L. Mancino, and W.D. Schulze. 2006. 
“The Psychology and Economics of Obesity, Food Behav-
ior, and Food Programs: A White Paper.” Report submitted 
to U.S. Department of Agriculture, Washington, D.C. 

Kahneman, D., J.L. Knetsch, and R.H. Thaler. 1990. “Experi-
mental Tests of the Endowment Effect and the Coase Theo-
rem.” Journal of Political Economy 98(6): 1325–1348. 

LaFrance, J.T. 1999. “U.S. Food and Nutrient Demand and the 
Effects of Agricultural Policies.” Working Paper No. 864, 
Department of Agricultural and Resource Economics, Uni-
versity of California, Berkeley. 

Laibson, D. 1997. “Golden Eggs and Hyperbolic Discount-
ing.” Quarterly Journal of Economics 112(2): 443–477. 

Lancaster, K.J. 1966. “A New Approach to Consumer 
Theory.” Journal of Political Economy 74(2): 132–157. 

Loomes, G., and R. Sugden. 1982. “Regret Theory: An Alter-
native Theory of Rational Choice Under Uncertainty.” Eco-
nomic Journal 92(368): 805–824. 

Meyers, A.W., A.J. Stunkard, and M. Coll. 1980. “Food Ac-
cessibility and Food Choice: A Test  of Schachter’s Exter-

nality Hypothesis.” Archives of General Psychology 37(10): 
1133–1135. 

Miller, D.L., E.A. Bell, C.L. Peckman, J.C. Peters, and B.J. 
Rolls. 2000. “Effects of Dietary Fat, Nutrition Labels, and 
Repeated Consumption on Sensory-Specific Satiety.” Physi-
ology and Behavior 71(1/2):153–158. 

Nayga, R.M. 2000. “Schooling, Health Knowledge and Obe-
sity.” Applied Economics 32(7): 815–822. 

Nestle, M. 2003. “Food Politics.” Keynote address, American 
Agricultural Economics Association Annual Meetings, Mont-
real, Quebec (August). 

Nisbett, R.E. 1968. “Determinants of Food Intake in Human 
Obesity.” Science 159(3820): 1254–1255. 

Oliveira, V., and M. Prell. 2004. “Sharing the Economic Bur-
den: Who Pays for WIC’s Infant Formula?” Amber Waves 
2(4): 32–35. 

Poothullil, J.M. 2002. “Role of Oral Sensory Signals in De-
termining Meal Size in Lean Women.” Nutrition 18(6): 
479–483. 

Rolls, B.J. 1986. “Sensory-Specific Satiety.” Nutrition Review 
44(3): 93–101. 

Rolls, B.J., E.L. Morris, and L.S. Roe. 2002. “Portion Size of 
Food Affects Energy Intake in Normal-Weight and Over-
weight Men and Women.” American Journal of Clinical 
Nutrition 76(6):1207–1213. 

Rolls, B.J., L.S. Roe, T.V.E. Kral, J.S. Meengs, and D.E. Wall. 
2004. “Increasing the Portion Size of a Packaged Snack In-
creases Energy Intake in Men and Women.” Appetite 42(1): 
63–69. 

Rolls, B.J., E.A. Rowe, E.T. Rolls, B. Kingston, A. Megson, 
and R. Gunary. 1981. “Variety in a Meal Enhances Food 
Intake in Men.” Physiology and Behavior 26(2): 215–221. 

Rubinstein, A. 1988. “Similarity and Decision-Making under 
Risk.” Journal of Economic Theory 46(1): 145–153. 

Schroeter, C., J. Lusk, and W. Tyner. 2005. “Determining the 
Impact of Food Price and Policy Changes on Obesity.” 
Presented at the 97th European Association of Agricultural 
Economists Seminar, Whiteknights Campus, University of 
Reading, England, April 21–22. 

Shefrin, H. 2000. Beyond Greed and Fear: Understanding 
Behavioral Finance and the Psychology of Investing. Bos-
ton, MA: Harvard Business School Press. 

Shiv, B., and A. Fedorikhin. 1999. “Heart and Mind in Con-
flict: Interplay of Affect and Cognition in Consumer Deci-
sion Making.” Journal of Consumer Research 26(3): 278–
282. 

Tuomisto, T., M.T. Tuomisto, M. Hetherington, and R. Lap-
palainen. 1998. “Reasons for Initiation and Cessation of 
Eating in Obese Men and Women and the Affective Conse-
quences of Eating in Everyday Situations.” Appetite 30(2): 
211–222. 

U.S. Department of Agriculture. 2005. “A Short History of the 
Food Stamp Program.” Available at www.fns.usda.gov/fsp/ 
rules/Legislation/history.htm (accessed May 10, 2005). 

Ver Ploeg, M., L. Mancino, and B.-H. Lin. 2006. “Food 
Stamps and Obesity: Ironic Twist or Complex Puzzle?” 
Amber Waves 4(1): 32–37. 

 



220    October 2006 Agricultural and Resource Economics Review 
 

Volkow, N.D., G.J. Wang, J.S. Fowler, J. Logan, M. Jayne, D. 
Franceschi, C. Wong, S.J. Gatley, A.N. Gifford, Y.S. Ding, 
and N. Pappas. 2002. “‘Non-Hedonic’ Food Motivation in 
Humans Involves Dopamine in the Dorsal Striatum and 
Methylphenidate Amplifies This Effect.” Synapse 44(3): 
175–180. 

Wansink, B. 1996. “Can Package Size Accelerate Consump-
tion Volume?” Journal of Marketing 60(3): 1–14. 

____. 2004. “Environmental Factors that Increase the Food 
Intake and Consumption Volume of Unknowing Consum-
ers.” Annual Review of Nutrition 24(July): 455–479. 

Wansink, B., and R. Deshpande. 1994. “‘Out of Sight Out of 
Mind’: The Impact of Household Stockpiling on Usage 
Rates.” Marketing Letters 5(1): 91–100. 

Wansink, B., and J. Kim. 2004. “Bad Popcorn in Big Buckets: 
Portion Size Can Influence Intake as Much as Taste.” Jour-
nal of Nutrition Education and Behavior 37(5): 242–245. 

Wansink, B., and K. van Ittersum. 2003. “Weight and Height 
and Shape and Size: When Do Peripheral Cues Drive Evalua-
tion and Consumption?” Advances in Consumer Research 
30(1): 363–365. 

Wilde, P.E., P.E. McNamara, and C.K. Ranney. 1999. “The 
Effect of Income and Food Programs on Dietary Quality: A 
Seemingly Unrelated Regression Analysis with Error Com-
ponents.” American Journal of Agricultural Economics 81(4): 
959–971. 

Wilde, P.E., and C.K. Ranney. 2000. “The Monthly Food 
Stamp Cycle: Shopping Frequency and Food Intake Deci-
sions in an Endogenous Switching Regression Framework.” 
American Journal of Agricultural Economics 82(1): 200–
213. 

 
  

 
 
 
 
 

 

 

  

 



<<
  /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 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /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
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /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
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /SyntheticBoldness 1.000000
  /Description <<
    /FRA <>
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


