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Abstract: Although the Women, Infants and Children (WIC) Program is a key part of America’s 
safety net, its structure fails to incentivize participants to be cost conscious in their purchases and 
may cause retailers to attach excessive markups to WIC products. Unlike the more familiar 
SNAP program, WIC allocates food instruments (FI) to participants, which enable the participant 
to buy specific nutritious foods indicated on the FI. Participants’ demands for these foods are in 
essence perfectly inelastic. We investigate cost containment in the WIC Program, with focus on 
California. Results show that smaller vendors often set excessive markups for WIC foods. The 
large amount of choice afforded to participants in California regarding products, brands, and 
package sizes also detracts from the goal of cost containment. However, larger vendors do not 
markup WIC foods more or promote them less than comparable control products. Cost 
containment can be improved by limiting participant choice, targeting Program sales to larger 
vendors, and using large-vendor prices as benchmarks to limit prices set by smaller vendors.  
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A WICked Problem? Cost Containment in the Women, Infants and Children Program 

The Women, Infants and Children (WIC) program is an integral part of America’s safety net. It 

supports food access, health care, and nutritional education for low-income pregnant and 

postpartum women, infants, and children up to five years of age.  WIC is the third largest food 

assistance program in the United States as measured by expenditure, with FY 2010 spending 

totaling $6.8 billion. The Program served an average of 9.2 million people per month in FY 2010, 

including nearly half of all infants born in the U.S. (Davis 2007) and about one-quarter of 

children ages 1 – 4 (Hansen and Oliveria 2009).  

The Program operates under the auspices of the U.S. Department of Agriculture, Food 

and Nutrition Service (USDA 2013), but it is administered by 90 local (primarily state) WIC 

agencies that receive grants based on Congressional Appropriations (Abt Associates 2011).1 

Program funding is not entitlement based, so participant access to the Program’s benefits is 

strongly influenced by the cost containment practices of each local agency.  

Local WIC agencies provide food instruments (FI) (checks and/or vouchers) free of 

charge to participants, who exchange them for specific supplemental foods at authorized retailers. 

By specifying a specific set of food products a participant is able to obtain, rather than providing 

a fixed-dollar voucher, the WIC program operates in a fundamentally different way than the 

more familiar Supplemental Nutrition Assistance Program (SNAP) program.  

Because participants receive the foods offered under the program at no charge, they lack 

incentive to be price conscious in their purchase decisions. Although a retailer’s price for a food 

item sold through the WIC Program must be the same as the regular price charged for that item 

to non-WIC customers, the potential exists for WIC vendors to charge non-competitive prices for 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
1 The 90 WIC agencies include the 50 states in the U.S., the District of Columbia, Guam, the American Virgin 
Islands, American Samoa, the Commonwealth of Puerto Rico, the Northern Mariana Islands and 34 Indian Tribal 
Organizations (Abt Associates 2011).  
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WIC-eligible products, thereby diminishing the impact achievable through the annual fixed 

budget appropriation received by each local WIC agency. Although cost containment is a key 

focus of FNS guidelines and regulations governing the WIC program, the effectiveness of cost-

containment strategies specified therein and employed by local agencies is not clear and has been 

a topic of discussion and debate throughout the program’s history and remains an ongoing 

concern (Montgomery and Splett 1997, Davis and Leibtag 2005, Ludwig and Miller 2005, Davis 

2007, Oliveira and Frazao 2009).2 

This study examines the economics of the WIC program, evaluates cost-containment 

strategies with a specific focus on the California WIC program, and makes recommendations for 

improved cost containment. The CA WIC Program is the largest in the nation, with over $1.156 

billion allocated to the state in 2012 (USDA 2012). Concern by FNS over California’s cost-

containment policies led FNS in 2012 to require changes on an interim basis in those policies. 

Given that FNS oversight and regulations are uniform across local agencies (FNS 2013), results 

from this study apply broadly to WIC programs in most other states.  

Despite the incentive problems for participants and retailers created by the structure of 

the WIC program, most prior research on WIC and cost containment has focused somewhat 

narrowly on manufacturer pricing for infant formula and the implications of sole-source 

contracting for formula by state agencies (e.g., U.S. Government Accountability Office 1990, 

Oliveira et al. 2004, Oliveira and Davis 2006, Betson 2009, and Davis 2011). The paucity of 

research attention given to WIC Program retailers is surprising given the common perception 

that market power in the food system has become concentrated in the retail sector (Mills 1999, 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
2 For example in summer of 2013 FNS issued a RFP to “conduct a thorough study of WIC Vendor Risk Reduction 
to examine how State agencies currently implement peer group and cost containment systems to control costs, and 
how these may be improved.” 
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Chen 2003, Villas-Boas 2007, and Ellickson 2007) and that FNS cost-containment regulations 

focus specifically upon the behavior of retail vendors. 

We seek to fill the void in the literature regarding retailers’ pricing and promotions for 

WIC-eligible products and to provide recommendations for improved cost containment in the 

program. Our study utilizes the entirety of FI redemptions made under the CA WIC Program for 

the 29-month period from October 2009 – February 2012, about 150 million observations in total. 

We also examine two additional data sets involving weekly wholesale costs and retail prices for 

several large California supermarket chains to gauge specifically the behavior of supermarket 

chains with respect to pricing and promoting of WIC-eligible products relative to selected 

control products.   

The econometric results are then utilized to conduct simulations that consider approaches 

to improve cost containment in the WIC Program. Key results show that the cost-containment 

system in California was largely ineffective at restraining the pricing of smaller WIC vendors. 

Larger retailers, such as traditional grocery supermarkets, were found to charge much lower 

prices for WIC products than their smaller counterparts, and, moreover, we found no evidence 

that large retailers mark up WIC products at a differential rate or promote them differently 

compared to a control group of comparable products that are not WIC eligible. These results 

support a cost-containment strategy that (i) encourages participants to redeem FI at large retailers 

whenever possible, and (ii) relies upon the prices charged for WIC FI by larger retailers to set 

benchmarks for allowable pricing by smaller vendors, who, based upon study results, are most 

likely to manipulate prices based upon the Program incentives. 
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Basic Operational Features of the California WIC Program 

FNS regulations specify criteria for delivery systems for the supplemental foods provided by the 

WIC Program. Oliveira and Frazao (2009) provide a thorough discussion of the FNS regulations. 

Although home delivery and direct distribution systems are authorized by FNS,3 the dominant 

distribution system nationally is retail delivery through authorized retail vendors such as is used 

in California. FNS requires that retail delivery systems use FI and cash-value vouchers (CVV) 

that indicate, on the instrument, the supplemental foods authorized by the FI or voucher, the first 

and last date the FI or voucher may be used, and provide space for the purchase price to be 

entered. CVV are used for the purchase of fruits and vegetables and have a fixed dollar value. 

Participants, thus, do have incentives to shop for value with CVV to maximize the amount and 

quality of product that can be purchased with the voucher. CVV thus have the same essential 

economic features as the vouchers provided through the SNAP program, and CVV are not a 

focus of the present study. 

 Although California issues many FI, a relative few FI and CVV account for most of the 

redemptions and program expenditures in California—e.g., the largest seven (15) FI/CVV 

collectively account for over 50% (75%) of Program food expenditures. Many of the FIs, 

including the leaders based upon redemptions, authorize the purchase of a combination of foods.4 

For example, the leading FI in terms of number of redemptions in CA is FI 6012, which 

authorizes a participant to purchase one gallon and one quart of low-fat cow’s milk, one lb. of 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
3  Direct distribution delivery systems involve participants or their representatives picking up authorized 
supplemental foods from storage facilities operated by the state or local WIC Program. Ohio and Vermont use home 
delivery systems and Illinois and Mississippi use direct distribution. All other states use retail delivery. 
4 Despite the large number of FIs, most involve combinations of a few key food groups. For adults and children key 
foods are milk, cheese, eggs, whole grain breads and cereals, juice, dried beans, peas, or lentils or peanut butter, and 
fish. For infants they include formula and infant fruits and vegetables, meat, and infant cereals. Seldom redeemed FI 
are primarily for participants with particular dietary restrictions. 
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cheese, a dozen eggs, and a one lb. bag of dried beans, peas, or lentils or one 16 – 18 oz. jar of 

peanut butter. 

FNS regulations specify that state agencies must offer seven food packages that are 

targeted to specific program participants (7 CFR §246.10), but the states are given wide latitude 

to decide which products, brands, and package sizes to authorize within the broad FNS 

guidelines. The specific products that may be purchased in CA are contained in the WIC 

Authorized Food List Shopping Guide.5 In most cases participants are able to choose among 

products within an authorized group (e.g., type of dried bean or lentil or jar of peanut butter), 

available brand, product or package size in some cases (e.g., 3.5 or 4.0 oz. infant fruits and 

vegetables), and in some cases between organic and conventional product (e.g., bananas). Thus, 

participant choices can have considerable influence on the redemption value for a FI, and is a 

key factor driving variability in redemption values.6 

Vendors and Peer Groups 

Vendors are authorized on a store-by-store basis. FNS regulations specify procedures that state 

agencies must implement to promote competitive pricing among authorized vendors. Specifically, 

the regulations require that states establish a vendor peer group system and set “distinct 

competitive price criteria and allowable reimbursement levels for each peer group” (7 CFR 

§246.12(4)). The regulations specify that at least two criteria must be used for establishing 

vendor peer groups, and one criterion must be geography. California uses the number of cash 

registers operated by a vendor (in essence, a proxy for store size and sales volume) as its second 

criterion for peer grouping. California has utilized five vendor groupings based upon number of 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
5 http://www.cdph.ca.gov/PROGRAMS/WICWORKS/Pages/WIC-AuthorizedFoodListWAFL.aspx 
6 As a matter of policy, California grants participants wide latitude in choosing brands and products. One dimension 
of cost containment is to limit participant choice to exclude more expensive brands within eligible product 
categories, which is an allowable strategy under WIC regulations.  
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registers—1-2, 3-4, 5-6, 7-9, and 10 and above—and three groupings based upon geography 

intended to represent high-, medium-, and low-priced counties. Thus, the California WIC 

Program has operated with 16 peer groups, 15 (5 x 3) register-geography combinations, with the 

16th peer group being vendors that derive more than 50% of their annual food sales revenue 

from WIC FIs or CVVs. These so-called “A-50” vendors have emerged primarily or solely to 

sell WIC food products to program participants and are covered by a specific set of FNS 

regulations.7 

 The number and value of FIs and CVVs redeemed based upon vendor size category over 

the 29-month study period are reported in table 1. More FI were redeemed during this period at 

A-50 vendors and for a greater percentage of Program value than any other size category. The 

second most important category is the large vendors with 10 or more registers, who collectively 

redeemed over 50 million FIs and CVVs during this period, accounting for 31.2% of total 

program expenditures.  

Table 1. Number and value of FI/CVV redeemed by register peer group 
(Oct. 2009 – Feb. 2012) 

Register Group 
Number of FI/CVV 

Redeemed 
Value ($) of FI/CVV 

Redeemed 
% of Value of 

FI/CVV Redeemed 

A-50 Vendors 51,638,123 956,792,684.88 37.0 
1-2 Registers 9,677,149 277,222,603.58 10.7 
3-4 Registers 5,744,937 121,740,696.55 4.7 
5-6 Registers 7,432,990 128,569,514.80 5.0 
7-9 Registers 17,951,286 295,549,773.86 11.4 
10+ Registers 50,731,895 808,884,544.80 31.2 
Total 143,176,380 2,588,759,818.47   
 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
7 If a state agency elects to authorize A-50 vendors, by regulation those vendors cannot increase program costs. 
California meets this requirement by imposing a price ceiling on A-50 vendors for each FI at the statewide average 
redemption value of that FI for all non A-50 vendors. Most A-50 vendors in California set FI redemption values at 
or very near to this price ceiling.  
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On a biweekly basis, the CA WIC Program computes a maximum redemption value for 

each FI known as Maximum Allowable Department Reimbursement (MADR) rate for each of 

the 16 peer groups. The MADR rate is the maximum redemption value that a vendor can receive 

for a FI. It represents a price ceiling or “not to exceed (NTE) amount,” as stipulated by FNS 

regulations. Redemption values at or below the applicable MADR rate will be paid by the State. 

These price ceilings represent the primary tool of cost containment for state agencies dispensing 

WIC foods through commercial vendors. 

Prior to May 25, 2012, the MADR rate in CA for each FI for the 15 non A-50 peer 

groups was set by a formula based upon the average, X, and standard deviation, , of 

redemption values of that FI made by vendors in that peer group over a rolling 12-week average. 

Specifically, the MADR rate was set at the average redemption value plus a tolerance factor 

equal to  times a constant, c, determined by the relative variability of redemption values for the 

FI as measured by the coefficient of variation (𝐶𝑉 = 𝜎/𝑋) of the redemption values for the FI 

for vendors with 10+ registers. The greater the CV the larger was the constant factor applied to 

the 𝜎 for each peer group. Thus, for FI j in peer group i in time period t we have  

(1)  , 

where the subscript t~12 denotes the 12-week rolling average, and the superscript 10+ denotes 

that the tolerance coefficient, c, is based upon the CV for 10+ register stores in the same 

geographic region. The tolerance coefficients in effect as of December 9, 2009 ranged from 

𝑐  𝜖   1.5, 2.5  for 1 – 4 register vendors and 𝑐  𝜖  [2.0, 3.0] for vendors with 5+ registers.  

Equation (1) demonstrates the central importance of variability in redemption values in 

determining MADR rates. The wide choice latitude afforded by California to participants in 

terms of products, brands, and package sizes eligible for purchase with a specific FI contributes 

σ

σ

, , ,10 ,
~12 ~12 ~12

+= +j i j i j j i
t t t tMADR X c σ
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importantly to the values for both and c in (1). However, variability in redemption rates among 

vendors within a peer group also increases  and c. Thus, variations in cost competitiveness 

among vendors within a peer group raise both X and and can cause a continuous escalation of 

the MADR rate.  

Since May 25, 2012, equation (1) has applied only to the nine vendor peer groups 

containing stores with five or more registers because FNS removed, on an interim basis, 1-2 and 

3-4 register stores from the MADR-rate-determination process summarized in (1) because of 

perceptions that this process was not effective in promoting cost-competitive pricing among 

these vendors. The interim regulations set the MADR rate for each FI at 15% (11%) for 1-2 (3-4) 

register stores above the average redemption value charged for that FI by stores with five or 

more registers in their geographic region. Notably the redemption data analyzed for this study 

were from a time period (Oct. 2009 – Feb. 2012) when MADR rates for 1-2 and 3-4 register 

vendors were computed according to equation (1), and the effectiveness, or lack thereof, of these 

MADR rates as a cost-containment tool is a key question addressed in the study.  

Participant and Vendor Incentives in the WIC Program 

Participants are issued FI and CVV based upon their eligibility and needs. Because foods 

obtained through the program are provided at no direct cost to participants, they lack incentive to 

shop at vendors offering the lowest prices for the FI and, moreover, when FI allow the purchase 

of different products, package sizes, and brands, as is often the case, participants have no 

incentive to seek the best value among the available options. 

Given that direct cost is not a consideration, the main factors motivating participants’ 

decisions as to where to redeem FIs are likely to be travel costs and convenience and comfort in 

making the purchases. Major factors affecting travel costs are (i) proximity of the vendor to a 

σ

σ

σ
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participant’s residence or other location the participant visits regularly such as the local WIC 

office where FI checks and CVV are issued, and (ii) opportunity to redeem FI and CVV at a 

location where the participant does regular grocery shopping, i.e., one-stop shopping. 

Both convenience and comfort may be a decreasing function of vendor size. A-50 

vendors or other small (1-2 or 3-4 register) vendors that emphasize WIC Program sales tend to 

locate in close proximity to program participants (e.g., near WIC clinics) and to make purchasing 

easy and non-stressful, e.g., by making authorized products easy to locate and emphasizing 

convenient checkout. 8  Counterbalancing incentives that favor making purchases at larger 

vendors are that such stores carry a wide selection of foods, in addition to foods eligible under 

the WIC Program, giving participants the convenience of one-stop shopping. Further, large 

vendors are likely to carry a wider choice of brands, products, and package sizes eligible under 

the WIC Program to better enable participants to match purchases with their preferences.9 The 

dispersion of sales across vendor types indicated in table 1 demonstrates that participants resolve 

these tradeoffs differently depending upon their preferences, locations, and other circumstances. 

Vendor Incentives 

As of January 2012, CA had 5,581 authorized WIC Program vendors including A-50 vendors. 

Most grocers find it profitable to participate in the WIC Program. WIC participants comprise a 

large share of sales for some products such as formula and infant foods. Thus, non-authorized 

retailers would foreclose a significant share of the market for these products, and, further, they 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
8 The WIC Authorized Food List Shopping Guide (see footnote 5) summarizes the process of making a purchase, 
which requires the participant to group the purchases by FI, announce to the cashier that WIC FIs are being used, 
and sign the FI vouchers after the cashier has recorded the purchase price. This process might be rather stressful in a 
supermarket with long checkout lines.  
9 FNS regulations (7 CFR §246.12) specify minimum product stocking requirements that an authorized vendor must 
meet. The requirements describe minimum product amounts the vendor must carry for each of the major food 
categories, but in no case is a vendor required to carry multiple brands. 
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would risk losing the business of WIC participants entirely if the participants were unable to 

redeem their FI and CVV at the store. 

The matter of how participation in the WIC Program influences a vendor’s incentives 

regarding pricing is complicated because non A-50 vendors typically sell thousands of different 

product codes, with large supermarkets commonly selling more than 40,000 product codes 

(Dimitri, Tegene, and Kaufman 2003). Thus, food retailers do not price individual products 

solely based upon that product’s characteristics, but, rather, they set prices for the entire 

constellation of products sold in the store with an eye towards overall profitability of the store. 

This practice is known as “category management” and has become ubiquitous in food retailing 

(e.g., Zenor, 1994, and Dhar et al. 2001). 

A simple way to conceptualize retailer pricing decisions is to consider that most grocery 

shoppers purchase a “basket” of foods in any shopping trip, so the variable profit of a retailer in 

any time period can be expressed as the product of the profit margin on the “average” market 

basket of foods purchased in the store times the number of shoppers the store attracts. Raising 

store prices increases the profit margin on purchases that are made, but detracts from the number 

of shoppers who visit the store. Thus, retailers must balance the positive impact of higher prices 

on profit margin against their negative impact on store traffic. 

This latter impact depends upon the competition the store faces from rivals. Grocery 

stores are generally distributed spatially, and, given consumers’ nontrivial travel costs, it is 

reasonable that each store has some degree of market power over those consumers located in 

close proximity to it (Faminow and Benson 1985, Benson and Faminow 1985, Cotterill 1986, 

Walden 1990, Azzam 1999, and Kaufman 2000). In the words of Ellickson (2007) grocery 
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retailing is a “natural oligopoly,” and the number of customers patronizing a store is somewhat 

inelastic to the store’s prices. 

The combination of WIC participants who lack incentives to be cost conscious and 

imperfect competition among retailers is the genesis of concern that pricing in the WIC program 

may not be cost competitive. Introducing through the WIC program a share of the store’s 

customers who are insensitive (inelastic) to price for the products contained in their WIC FIs, 

may induce vendors to set prices and margins for WIC products higher than for comparable 

products that are not part of the WIC Program and to put WIC products on sale less frequently. 

WIC participants’ inelastic demands for the products in their WIC FIs make the overall demand 

for the product facing the vendor less elastic than if the product were not part of the WIC 

Program. This effect is magnified the greater the fraction of a store’s sales of the product that are 

made to WIC customers. 

However, the fundamental result that a profit-maximizing seller with market power will 

charge a greater markup over cost for a product (i.e., higher Lerner index), the less elastic is the 

demand facing the seller for that product applies to a single-product seller, and even smaller WIC 

vendors may sell thousands of different product codes. Most of the products dispensed through 

the WIC program are staples (e.g., milk, eggs, cheese, breads) that likely play an important role 

in driving traffic to a store. Thus, vendors may not impose an additional markup due to a 

product’s WIC status due to concern for store traffic, even though the calculus for profit 

maximization for the specific products would indicate that they should. 

Importantly, the fundamental tradeoff between higher margins and store traffic that food 

retailers face is likely to be resolved differently among retailers as a function of the store size and 

share of WIC participants among the customer base. Market baskets purchased at large 
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supermarkets will normally contain more products than at small convenience stores, and WIC 

participants likely comprise a larger share of customers for many smaller vendors, relative to 

most large supermarkets. Thus, the loss in profit to the supermarket from reduced traffic if the 

store raises prices for staple commodities contained in WIC FIs, will exceed the loss to a small 

convenience store for which the typical customer buys only a few products in addition to 

redeeming WIC FI, and a relatively large share of customers are WIC participants. The limiting 

case is the A-50 vendors who sell few, if any, non-WIC products and attract comparably few or 

no non-WIC customers. Thus, theory predicts that cost-containment concerns are most 

pronounced for smaller WIC vendors, as measured in California for peer-grouping purposes and 

for this study by the number of cash registers they operate. 

As to impacts of a product’s WIC eligibility on the likelihood of retailers offering the 

product on sale, economic theory offers two main motivations for sales: i) to attract the 

patronage of elastic-demand customers, and ii) to attract customers to the store in expectation 

that they will purchase regular-price items in addition to the sale item (Blattberg, Briesch, and 

Fox 1995). Either motivation is attenuated for WIC-eligible products because WIC customers’ 

demands are perfectly inelastic and WIC customers will not be induced to visit a store due to 

sales of WIC items, which they can obtain for free. Thus, depending upon the share of a store’s 

potential customer base represented by WIC participants, the potential also exists that a product’s 

WIC-eligible status will cause it to be offered on sale less frequently and further detract from 

cost containment. 

Analysis of California WIC FI Redemptions 

To examine vendor pricing in the CA WIC program, we focus on the three most frequently 

redeemed FI, 6012, 6003, and 6011 (Table 1), three FI for infant foods—an aggregation of the FI 
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for milk-based infant formula in powder form (FIs 1008 - 1013 and 1090 – 1093), infant meats 

(FIs 2110 and 2111), FI 6145 (a combination FI containing infant fruits and vegetables, infant 

cereal, and fresh bananas), and two FIs for participants with special dietary needs—6315 

(identical to 6012 except that lactose-free milk is substituted, and 6232 (identical to 6003 except 

that soy milk and tofu are substituted for low-fat cow’s milk and cheese. 

FIs 6012, 6003, and 6011 joint comprised about 31% of total program redemptions in the 

29-month study period, and each is a combination FI. Collectively they contain the major non-

infant foods offered through the program—milk, cheese, dried beans and lentils, peanut butter, 

eggs, whole grains, and breakfast cereals. FI 1008 – 1013 and 1090 – 1093 all contain Enfamil 

PREMIUM® infant formula (the sole-source formula manufacturer in CA) in 12.5 ounce cans in 

different quantities, so they are easily aggregated and converted to a per can redemption value. 

These formula FI combined accounted for 24.5% of the total value of CA WIC redemptions 

during this period.  

Figure 1 is a box plot of the redemption distributions for FI 6012 by vendor peer group 

for a specific two-week MADR cycle (Jan. 7, 2011 – Jan. 21, 2011). Box plots for the other 

leading FI have a similar appearance. The median of the distribution is indicated with a dotted 

line. The boundaries of the box indicate the 25th and 75th percentiles of the distribution. The size 

of the box provides an estimate of the kurtosis of the distribution. A very thin box relative to the 

complete distribution indicates a compact distribution where a large fraction of the redemptions 

are contained within a small range of values. The lines extending from the box are known as the 

“whiskers,” and the vertical lines at the end of the whiskers delineate the 5th and 95th percentiles 

of the distribution.10  

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
10 Dots beyond the boundaries of the distribution denote values that are outliers Most dots in the lower tail of the 
distribution likely represent partial redemptions.  
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Vendors who operate 1 or 2 cash registers charged, on average, much more for FI 6012 

than vendors who operate more registers. The entire box for 1-2 register vendors lies to the right 

of the boxes for vendors with 5 or more registers, meaning that the redemption value in the 75th 

percentile for these larger vendors was less than the redemption value in the 25th percentile for 1-

2 register vendors. Similarly, the variation in prices charged by 1-2 register vendors is 

dramatically greater, as measured by the width of the box and the length of the whiskers, than for 

vendors who operate more registers. This is despite the high likelihood that smaller vendors offer 

much less participant choice than larger retailers. Obviously the high mean redemption values 

combined with a wide dispersion in prices, implying high standard deviation, contributed to very 

high MADR rates based upon equation (1) for 1-2 register vendors.  

Figure 1. Box Plot for FI 6012 by Register Peer Group

 
  

Our econometric model specified the redemption value for a FI as a function of the 

number of registers operated by the vendor, the vendor’s county location, and month within the 
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29-month window.11 In essence, it is a fixed-effects regression model, with each vendor 

identified by its county location and number of cash registers, the two factors involved in peer-

group setting in CA. Standard errors were clustered on peer group. 

Results of the econometric analysis (excluding the county and month fixed effects) are 

contained in Tables 2-4. Table 1 reports results for the combination FIs 6003, 6011, and 6012. 

The omitted default register group is one register.  

Table 1. Regression Results: FI 6003, 6011, and 6012 

	  

For FI 6003 after controlling for county and time fixed effects, on average vendors with 

two registers redeemed FI 6003 for $3.70 (12.5%) less than one-register vendors. Similarly, 

vendors with 10 or more registers on average redeemed FI 6003 for $14.27 (48.2%) less than 

one-register vendors or $14.27 - $3.70 = $10.57 less than two-register vendors. The effect of 

register size for each FI in table 2 is highly statistically significant except for two-register 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
11 The MADR rate itself was considered as an explanatory variable but was ultimately excluded based upon its lack 
of statistical significance. Fewer than 2% of redemptions during the 29-month period for any of the FI included in 
the study were made at or within 1.0% of the MADR rate, indicating that in nearly all instances the MADR formula 
in equation (1) did not bind and, thus, had no impact on vendors’ prices. 
 

Coeff. t-stat Coeff. t-stat Coeff. t-stat
Two Registers -3.702 -1.79 -2.462 -1.65 -2.192 -1.58
Three Registers -8.516 -4.34** -6.574 -4.87** -5.392 -3.99**
Four Registers -11.011 -5.92** -8.85 -7.04** -7.017 -5.40**
Five Registers -11.731 -6.17** -9.75 -6.98** -7.383 -5.59**
Six Registers -13.244 -6.95** -11.319 -8.63** -7.886 -6.11**
Seven Registers -13.108 -6.82** -11.253 -8.36** -7.781 -5.92**
Eight Registers -13.691 -7.34** -11.869 -9.52** -8.432 -6.56**
Nine Registers -13.748 -7.25** -12.024 -9.44** -8.477 -6.51**
Ten or More Registers -14.271 -7.55** -12.381 -9.73** -9.01 -6.98**
County Fixed Effects Yes Yes Yes
Month Fixed Effects Yes Yes Yes
Observations 9,960,009 9,170,513 14,630,076
R2 0.58 0.58 0.50

FI 6003a FI 6011b FI 6012c

c  1 (GALLON) AND 1 (QUART) MILK, LOWER FAT, 1 DOZEN EGGS, 1 (16 OZ) CHEESE, 1 (16 OZ) DRY BEANS, PEAS OR LENTILS OR 1 
(16-18 OZ) PEANUT BUTTER 

*p<0.05, **p<0.01

a 1 (GALLON) MILK, LOWER FAT, 1 (16 OZ) WHOLE GRAINS, 36 OZ BREAKFAST CEREAL
b 1 (GALLON) MILK, LOWER FAT, 1 (16 OZ) WHOLE GRAINS, 2 (64 OZ) BOTTLED JUICE OR 2 (11.5 OR 12 OR 16 OZ) CONCENTRATE 
JUICE
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vendors. However, nearly all of the savings in redemption value is realized with vendors 

operating six registers. The additional savings for vendors with seven or more registers is 

generally a dollar or less for each of the FIs in the table. 

Four and five register vendors also provide the state with a much better deal than smaller 

vendors, although not quite as good as vendors operating six or more registers. All else constant, 

a four-register vendor sold 6003 for $11.01 (37.2%) less than a one-register vendor, and its price 

was only $3.26 more, on average, than the redemption value for vendors operating 10 or more 

registers. The consistency of these conclusions across all three of the FIs is especially striking.  

Table 3. Regression Results: FI 1008-1013 & 1090-1093, 2110-2111, and 6145 

 

The results are similar for infant foods as reported in table 3. Both infant formula (FI 

1008-1013 & 1090-1093) and infant meats (FI 2110 & 2111) are presented on a per-unit basis, 

so the savings for a FI is the per unit savings times the number of items authorized. Once again 

most of the savings in redemption costs is achieved through vendors operating as few as six 

registers. For infant meats a purchase made in a store with six or more registers saves the state, 

other factors constant, about $1.00 (46%) per jar than if the item is purchased in a one-register 

Coeff. t-stat Coeff. t-stat Coeff. t-stat
Two Registers -1.606 -1.33 -0.238 -1.59 -1.329 -1.09
Three Registers -3.236 -3.11** -0.596 -3.91** -9.364 -9.70**
Four Registers -4.707 -5.34** -0.704 -4.55** -13.794 -13.37**
Five Registers -7.075 -5.82** -0.811 -5.24** -17.745 -23.47**
Six Registers -9.39 -9.63** -0.974 -6.26** -20.96 -22.87**
Seven Registers -10.021 -10.79** -0.966 -6.21** -20.868 -25.22**
Eight Registers -10.348 -11.77** -0.976 -6.34** -21.136 -30.76**
Nine Registers -10.516 -11.64** -0.982 -6.27** -21.21 -28.28**
Ten or More Registers -10.825 -12.31** -0.98 -6.27** -21.551 -31.96**
County Fixed Effects Yes Yes Yes
Month Fixed Effects Yes Yes Yes
Observations 4,266,819 373,876 1,204,720
R2 0.67 0.67 0.66

*p<0.05, **p<0.01

a Various quantity (12.5 OZ ) INFANT FORMULA ENFAMIL PREMIUM LIPIL OR ENFAMIL PREMIUM INFANT POWDER ONLY; MUST BUY 
FULL QUANTITY
b Various quantiy (2.5 OZ) INFANT MEATS

c 18 (4 OZ) INFANT FRUITS AND VEGETABLES OR 18 (3.5 OZ) INFANT FRUITS AND  VEGETABLES, 1 (16 OZ) OR 2 (8 OZ) INFANT 
CEREAL, 4 FRESH BANANAS

FI 1008-1013&1090-1093a FI 2110-2111b FI 6145c
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vendor. FI 2110 (2111) consists of 15 (16) jars, so the total savings per FI is in the range of $15 - 

$16. For infant formula, the savings in six plus register stores is about $10 per can relative to 

one-register stores. 

Table 4. Regression Results: FI 6232 and 6315 

 

The story is also similar for the results in table 4 for the FI associated with special dietary 

needs, but the effects are magnified. Nearly all of the cost savings to the State are achieved in 

vendors who operate six or more registers, but in the case of FI 6315 those savings are on the 

magnitude of $25 per redemption, and on the order of about $19 (48.9%) for FI 6232. 

Comparing these FIs to their “equivalent” FI in table 2, we see that one-register vendors’ markup 

of FI 6315 relative to six plus register vendors is roughly three times greater than for the 

comparable FI 6012. Vendors are required to carry these products, but they may sell them 

infrequently and likely sell them almost exclusively to WIC participants.  

The model’s explanatory power for the infant FI is highest in part because less choice or 

no choice is involved. Infant formula in particular involves no choice, but yet about one third of 

the variation in per unit redemption values for formula is unexplained by the model. This means 

Coeff. t-stat Coeff. t-stat
Two Registers 1.004 0.52 -5.566 -8.70**
Three Registers -10.538 -8.33** -17.297 -6.67**
Four Registers -15.242 -12.11** -21.694 -10.14**
Five Registers -15.855 -10.99** -23.273 -10.76**
Six Registers -18.118 -14.45** -25.417 -11.69**
Seven Registers -17.943 -14.94** -24.863 -11.89**
Eight Registers -18.412 -15.90** -25.107 -12.23**
Nine Registers -18.676 -15.82** -25.038 -11.68**
Ten or More Registers -19.132 -16.31** -25.6 -12.07**
County Fixed Effects Yes Yes
Month Fixed Effects Yes Yes
Observations 262,393 102,965
R2 0.63 0.50
a 2 (HALF GALLONS) MILK, LACTOSE FREE, LOWER FAT, 1 (16 OZ) WHOLE GRAINS, 36 OZ 
BREAKFAST CEREAL
b 6 (QUARTS) OR 3 (HALF GALLONS) SOY, 1  DOZEN EGGS, 2 (14-16 OZ) TOFU, 1  (16 OZ) DRY BEANS, 
PEAS OR LENTILS OR 1 (16-18 OZ) PEANUT BUTTER

FI 6232a FI 6315b

*p<0.05, **p<0.01
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that there is considerable variability in pricing in any time period among stores with the same 

number of registers and county locations. Stated alternatively, the cost containment strategy 

reflected in equation (1) was not restraining pricing for vendors who found it optimal to charge 

very high prices for WIC products.  

These results suggest the potential efficacy of a cost-containment strategy designed to 

emphasize, to the extent possible, Program sales through larger (6+ register) vendors and also to 

use larger vendors’ redemption values as a benchmark to gauge the performance of smaller 

vendors. Yet unanswered, however, is the question of whether larger vendors are nonetheless 

attaching additional mark ups to WIC eligible products and offering them on sale less frequently, 

as economic theory suggests they might. We turn our attention to this question in the next section. 

Grocery Retailer Markups and Promotions of WIC-Eligible Products 

The data set utilized to investigate large grocery retailer markups of WIC-eligible and select 

control products include weekly wholesale cost, retail prices, product description, package 

quantity, product size, and UPC code for three supermarket chains in Northern CA and four 

supermarket chains in Southern CA. The data encompass the time period beginning August 2011 

and continuing through May 2012. The Northern CA supermarkets are Raley’s (18 stores), 

Lucky’s (5 stores), and Safeway (26 stores). The Southern CA supermarket chains consist of 

Slater Brothers (41 stores), Albertsons (37 stores), Ralph’s (30 stores), and Vons (32 stores). 

Wholesale costs and retail prices are averaged for each supermarket chain and location in each 

week. 

 WIC-eligible products in a given food category were compared to a group of control 

products in the same food category. To facilitate the identification of WIC-eligible and control 

products, we focused on the following categories where authorization criteria are very specific 
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(e.g., specific brands and package sizes are indicated): ready-to-eat breakfast cereal, formula, and 

infant fruit, vegetables, cereal, and meat. A product was included as a control if it was not WIC-

eligible based upon only one of three product dimensions: size, type, or form that define WIC 

eligibility.12  

We computed the Lerner index for each WIC and control product as the difference 

between retail price and wholesale price, divided by the retail price. Table 5 contains 

proportional markups for the eight chains in the dataset and in total for several ready-to-eat 

breakfast cereals and their control products.13,14 The results strongly indicate that the WIC-

eligible cereals are not marked up more than their control-product counterparts. Indeed, in each 

instance, the markups are almost identical. 

We examined three types of infant formula: milk-based powder, milk-based concentrate, 

and soy-based powder. Overall the results for formula displayed in table 6 show that across all 

three categories retailers do not systematically markup WIC-eligible formula, relative to control 

products. Both the milk-based powder and milk-based concentrate subcategories have very 

similar markups for WIC-eligible and control products, both at the individual chain level and in 

total. The markups for soy-based powder differ more across individual chains and in total, 

relative to the milk-based formula subcategories, but more often than not control products have a 

higher markup than WIC-eligible products.   

 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
12 For example, in CA only 16-ounce blocks or rounds of cheddar, colby, jack, mozzarella, or some combination 
thereof are WIC eligible cheeses. Thus, a 32-ounce block of cheddar was coded as a control product, as it was 
eliminated from WIC-eligibility based only upon its size. Also, a 16-ounce block of Swiss cheese was included as a 
control, as it would be WIC-eligible if it were a different type (flavor/variety). Conversely a 32-ounce block of 
Swiss cheese would be excluded as a control because it differs from WIC-eligible products on two dimensions. 
13 The Safeway data for Northern CA was broken into two geographic areas: San Francisco Bay Area and 
Sacramento Area. We refer to these different geographic designations as separate chains.  
14 A missing value in tables 5 - 7 means that prices were not reported by the chain in that category or were excluded 
because of anomalies in the data . 
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Table 5. Grocery Retailer Ready-to-Eat Breakfast Cereal Markups for WIC-Eligible and 
Control Products 

 

In general the markups for both WIC and control formula are very low—5.4% on average 

for the WIC-contracted milk-based powder formula and 5.2% for the control formulas in the 

same subcategory. The failure of the supermarkets to set a higher markup for WIC formula is 

especially striking, given it is the only WIC product that has a sole-source contract, and the share 

of the product category dispensed through WIC is so large—nearly 50% statewide. 

Table 7 compares markups for infant cereals, infant fruits, infant vegetables, and infant 

meats. CA WIC authorizes specific brands, types (e.g., rice, oatmeal, multigrain, etc.), and sizes 

of infant cereals. It authorizes all brands of infant fruits, vegetables, and meats but imposes 

restrictions on the size, type (e.g., fruit, vegetable, or meat), and additives (e.g., rice, oatmeal, 

etc.) contained in the product.  

STORE&1 0.186 STORE&1 0.171 STORE&1 0.210 STORE&1 0.234
STORE&2 0.183 STORE&2 0.178 STORE&2 0.257 STORE&2 0.180
STORE&3 0.193 STORE&3 0.199 STORE&3 0.213 STORE&3 0.154
STORE&4 0.152 STORE&4 0.166 STORE&4 0.242 STORE&4 0.249
STORE&5 0.174 STORE&5 0.169 STORE&5 0.261 STORE&5 0.263
STORE&6 0.191 STORE&6 0.170 STORE&6 0.245 STORE&6 0.247
STORE&7 0.093 STORE&7 0.098 STORE&7 0.171 STORE&7 0.154
STORE&8 0.137 STORE&8 0.116 STORE&8 0.193 STORE&8 0.157
TOTAL 0.164 TOTAL 0.162 TOTAL 0.215 TOTAL 0.212

STORE&1 0.243 STORE&1 0.211 STORE&1 0.247 STORE&1 0.411
STORE&2 0.208 STORE&2 0.233 STORE&2 0.273 STORE&2 0.256
STORE&3 0.226 STORE&3 0.234 STORE&3 0.277 STORE&3 0.401
STORE&4 0.226 STORE&4 4 STORE&4 0.240 STORE&4 0.291
STORE&5 0.237 STORE&5 4 STORE&5 0.255 STORE&5 0.334
STORE&6 0.222 STORE&6 4 STORE&6 0.266 STORE&6 0.344
STORE&7 0.203 STORE&7 4 STORE&7 0.216 STORE&7 0.266
STORE&8 0.254 STORE&8 0.304 STORE&8 0.260 STORE&8 0.361
TOTAL 0.227 TOTAL 0.246 TOTAL 0.251 TOTAL 0.330

STORE&1 0.237 STORE&1 0.230 STORE&1 0.188 STORE&1 0.214
STORE&2 0.164 STORE&2 0.170 STORE&2 0.180 STORE&2 0.183
STORE&3 0.196 STORE&3 0.235 STORE&3 0.150 STORE&3 0.167
STORE&4 0.221 STORE&4 0.206 STORE&4 0.182 STORE&4 0.191
STORE&5 0.168 STORE&5 0.104 STORE&5 0.194 STORE&5 0.148
STORE&6 0.192 STORE&6 0.189 STORE&6 0.194 STORE&6 0.210
STORE&7 0.080 STORE&7 0.085 STORE&7 0.190 STORE&7 0.151
STORE&8 0.116 STORE&8 0.100 STORE&8 0.181 STORE&8 0.211
TOTAL 0.174 TOTAL 0.166 TOTAL 0.182 TOTAL 0.184

WIC$Eligible Control
Quaker3Life

Bran3and3Corn3Flakes

WIC$Eligible Control
General3Mills3Cheerios

General3Mills3Kix

Kellogg's3Mini3Wheats Kellogg's3Special3K
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Table 6. Grocery Retailer Infant Formula Markups for WIC-Eligible and Control 
Products 

 

WIC-eligible infant cereals and meats were marked up somewhat on average relative to 

the control products in the category, but four of the eight chains have higher markups for control 

products than the WIC-eligible infant cereals. For infant vegetables and fruits, control products 

on average were marked up higher than WIC-eligible products, a result that held consistently 

across individual chains. In general, markups are low for these infant foods, suggesting that 

chains use favorable prices on infant foods as a way to attract customers to their stores. 

The product categories, i, contained in tables 5 – 7 were combined into a fixed-effects 

regression model, wherein a product’s Lerner index (L) was regressed on its WIC eligibility 

status and fixed effects to account for retail chain j, and product category k, i.e.,  

𝐿!,!,! = 𝛼 + 𝛾! + 𝛿! + 𝛽𝑊𝐼𝐶 + 𝜀!,!,! 

In another version of the model, the WIC dummy variable was also interacted with the chain 

fixed effects to look for chain-specific strategies in pricing WIC products. In the model without 

the WIC-chain interaction, 𝛽 = −0.020, t = 2.87, i.e., WIC products were on average marked up 

STORE&1 (0.016 STORE&1 0.042 STORE&1 0.103 STORE&1 (
STORE&2 0.072 STORE&2 0.068 STORE&2 0.100 STORE&2 0.090
STORE&3 0.064 STORE&3 0.089 STORE&3 0.153 STORE&3 (
STORE&4 0.073 STORE&4 0.081 STORE&4 0.073 STORE&4 0.120
STORE&5 0.063 STORE&5 0.068 STORE&5 0.113 STORE&5 0.090
STORE&6 0.047 STORE&6 0.065 STORE&6 0.113 STORE&6 0.090
STORE&7 0.063 STORE&7 (0.018 STORE&7 0.047 STORE&7 (
STORE&8 0.075 STORE&8 0.034 STORE&8 0.113 STORE&8 0.100
TOTAL 0.054 TOTAL 0.052 TOTAL 0.102 TOTAL 0.098

STORE&1 (0.016 STORE&1 0.070
STORE&2 0.072 STORE&2 0.060
STORE&3 0.064 STORE&3 0.100
STORE&4 0.073 STORE&4 0.110
STORE&5 0.063 STORE&5 0.130
STORE&6 0.047 STORE&6 0.060
STORE&7 0.063 STORE&7 0.070
STORE&8 0.075 STORE&8 0.100
TOTAL 0.054 TOTAL 0.088

Soy$Based$Powder

WIC0Eligible Control
Milk$Based$Powder

WIC0Eligible Control
Milk$Based$Concentrate
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by an estimated 2.0% less than controls. The interactions of the WIC dummy with the chain 

fixed effects were statistically significant in all cases, but in only one instance was the net impact 

positive, i.e., a larger markup for WIC products 

Table 7. Grocery Retailer Infant Cereal, Fruit, Vegetable, and Meat Markups for WIC-
Eligible and Control Products 

 

Promotional Frequency and Depth of WIC-Eligible Products 

The data set for this analysis includes weekly prices and promotions for over 2,699 WIC-Eligible 

and control products in 11 WIC-eligible food categories (infant fruits and vegetables, canned 

fruits, canned vegetables, cheese, dried beans, eggs, canned fish, infant formula, milk, cereal, and 

peanut butter) offered online at Safeway and Albertsons stores in selected metropolitan regions 

of California. The data are weekly and cover a period of time spanning June 2008 through 

August 2010.15 

The data were obtained by downloading them from the supermarkets’ websites. Every 

observation includes product shelf price, which is the undiscounted price or the price affixed to 
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
15 See Volpe and Li (2012) for further discussion of the data and the collection process. Conversations with 
representatives from both chains confirm that the prices gathered electronically for online retailing are identical to 
the prices available in store. Thus, results reported here apply to both online and in-store sales. 

STORE&1 0.2853 STORE&1 0.298 STORE&1 0.192 STORE&1 0.261
STORE&2 0.0812 STORE&2 0.144 STORE&2 0.109 STORE&2 0.119
STORE&3 0.1327 STORE&3 0.245 STORE&3 0.090 STORE&3 0.166
STORE&4 0.1879 STORE&4 0.018 STORE&4 0.053 STORE&4 0.064
STORE&5 0.0241 STORE&5 0.054 STORE&5 0.065 STORE&5 0.111
STORE&6 0.0573 STORE&6 0.056 STORE&6 0.082 STORE&6 0.121
STORE&7 0.0804 STORE&7 20.031 STORE&7 20.190 STORE&7 20.147
STORE&8 0.0657 STORE&8 0.032 STORE&8 0.045 STORE&8 0.083
TOTAL 0.1081 TOTAL 0.082 TOTAL 0.043 TOTAL 0.080

STORE&1 0.160 STORE&1 0.267 STORE&1 2 STORE&1 0.237
STORE&2 0.111 STORE&2 0.132 STORE&2 0.191 STORE&2 0.112
STORE&3 0.066 STORE&3 0.143 STORE&3 0.254 STORE&3 0.188
STORE&4 0.054 STORE&4 0.069 STORE&4 0.095 STORE&4 0.050
STORE&5 0.059 STORE&5 0.133 STORE&5 0.136 STORE&5 0.070
STORE&6 0.076 STORE&6 0.155 STORE&6 0.136 STORE&6 0.069
STORE&7 20.205 STORE&7 20.118 STORE&7 20.018 STORE&7 20.202
STORE&8 0.020 STORE&8 0.115 STORE&8 0.188 STORE&8 0.025
TOTAL 0.027 TOTAL 0.094 TOTAL 0.140 TOTAL 0.054

WIC$Eligible Control
Infant1Cereal

Infant1Fruits

WIC$Eligible Control
Infant1Vegetables

Infant1Meats
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the shelf on which the product is sold, ii) promotional price,16 and iii) an indicator variable equal 

to one if the product is on promotion and zero otherwise. Promotional frequency is the 

percentage of time that a given product is on price promotion. Promotional depth is the percent 

price reduction during promotions. 

Safeway and Albertsons both utilize a high-low pricing strategy that involves 

heterogeneous markups across the supermarket, accompanied by advertised price cuts for a 

selected subset of products that is typically adjusted on a weekly basis. Consumers obtain the 

promotions by swiping their club cards. Club cards at Safeway and Albertsons are free, making it 

reasonable to assume that most WIC-participants who shop at these locations would have them, 

and be able to receive the promotional discounts on their WIC purchases.  

Table 8 compares the frequency and depth of promotions of WIC-eligible and control 

products. Control products were defined according to the same procedure used for the markup 

analysis. When considering all available WIC-eligible food categories, results indicate that WIC-

eligible items are on sale more frequently (7% more than control products) and are offered at 

slightly larger discounts, an additional 1.3% on average, than their control counterparts when on 

promotion. 

Table 8. Promotional Frequency and Depth  

 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
16 When products are not on promotion, the promotional price is equal to the shelf price. 

Infant Formula 0.00 25.63 - 0.00 9.79 -
Milk 41.42 50.66 22.29 15.03 15.37 2.24
Dry Beans 28.35 33.87 19.45 18.48 21.68 17.28
Canned Vegetables 32.07 38.09 18.78 24.99 23.50 -5.95
Cereal 45.34 48.56 7.11 24.11 24.39 1.15
Peanut Butter 31.56 32.41 2.71 20.79 20.17 -2.95
Canned Fruits 48.29 45.91 -4.94 26.45 25.21 -4.68
Canned Fish 41.06 36.14 -11.99 21.56 18.12 -15.98
Cheese 62.66 51.46 -17.87 17.06 19.68 15.38
Eggs 57.32 35.10 -38.77 22.23 14.97 -32.67
Infant Fruits and Vegetables 62.71 37.84 -65.71 21.36 20.58 -3.65
All Categories 45.29 42.07 -7.09 22.27 21.98 -1.30

Promotional Frequency (%)

WIC-Eligible Control Percentage Difference      
(Non-WIC - WIC)

Promotional Depth (%)

WIC-Eligible Control Percentage Difference      
(Non-WIC - WIC)
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In six of the 11 categories WIC-eligible products were promoted less frequently than 

their counterpart control products. Infant formula represents a prominent example. The sole-

source WIC infant formula was never on promotion in the data, while control products were on 

promotion 26% of the time. Yet for other food categories such as cheese, eggs, canned foods and 

infant foods, WIC-eligible products were promoted more frequently than the control products in 

that category. Promotional depth for WIC products was less in four of the eleven product 

categories (milk, dry beans, breakfast cereal, and cheese), and greater for six categories. 

Potential Program Savings from Improved Cost Containment 

We performed two simulation analyses to gauge the magnitude of cost savings achievable in CA 

through improved cost containment. First we “resold” all of the FIs sold during the 29-month 

analysis period at vendors with one to five registers at the largest vendor operating in the same 

county as the excluded small vendor. For example, in Los Angeles County, the small-vendor FI 

would be resold in Los Angeles County vendors with 10 or more registers, thus holding county 

effects on prices constant. In Calaveras County, however, the largest authorized vendor has nine 

registers, so the FI redeemed at small-register vendors in Calaveras County were resold, 

figuratively, at the county’s nine-register vendor. We chose one to five register vendors for the 

simulation because the econometric analysis demonstrated that nearly all of the available cost 

savings associated with sales at larger vendors was achieved with vendors operating six or more 

registers. This simulation provides a sense of the maximum program cost savings that could be 

achieved if cost competitiveness were enhanced among the smaller authorized vendors to a level 

equivalent or nearly equivalent to that of large vendors. 

 For each FI sold by a one to five register vendor in county j, we predict based upon the 

econometric model for that FI what the FI would have cost if it had been redeemed at a 10+ 
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register store or, if there are none, the largest-register vendor that is operating in that same 

county. The difference in cost between the actual redemption value in the FI sold by the smaller 

store and the predicted redemption value in the larger store is the estimated Program savings. 

Table 9 reports the results of the simulation. Program cost savings on the FI redeemed by 

the smaller vendors is quite substantial, but the percent savings also varies considerably across FI. 

Savings on purchases of milk-based powder formula would be about 34.0% or about $37.1 

million over the 29-month period. Savings on FI 6012 would be about 30.1% or $16.3 million 

over the 29-month period. The savings are largest, just over 50%, for the infant combination FI 

6145. They are also large for the FI for participants with special dietary needs, FI 6232—40.6% 

and FI 6315—46.5%, reflecting that smaller vendors attach their highest markups to these 

specialty foods.  

Table 9. Program Cost Savings from Removing Small Vendor FI Redemptions  

 

Total estimated savings across the FI in table 9 is nearly $94 million for the 29-month 

period. Even though the percent savings per FI is substantial, the share of FI redeemed at 1 – 5 

register vendors (column 4) is not large—it ranges from 11.7% (FI 6315) to 20.4% (FI 6011). 

The overall percent savings obtained by multiplying the share redeemed by the one-to-five 

register vendors by the percent savings range from 4.8% (FI 6012) to 10.1% (FI 6145). 

FI
Total Redeemed 

Value
Redeemed 

Value (1-5 Reg)
% Redeemed at   1-5 

Regs  (by Value) 
# of FI 

"Resold" Value ($) %

1008-1013 & 
1090-1093 634,624,792.87 108,984,974.82 17.2 908,210 37,092,713.48 34.0
2110-2111 11,312,344.77 1,646,459.81 14.6 60,880 612,222.97      37.2
6003 261,817,964.59 52,381,719.34 20.0 2,272,151 18,968,492.46 36.2
6011 210,703,856.51 43,079,746.69 20.4 2,118,818 16,499,106.94 38.3
6012 334,964,012.65 53,922,081.01 16.1 2,873,603 16,257,038.84 30.1
6145 37,572,616.57 7,556,440.01 20.1 235,957 3,815,511.18    50.5
6232 9,199,631.99 1,479,953.96 16.1 44,926 600,570.93      40.6
6315 2,703,288.74 315,539.20 11.7 9,881 146,798.41      46.5

Savings 
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Weighting the savings percentages for each of the FIs in the table by their share of total 

redemptions for this group of FIs results in an overall Program savings of 6.25%. If small 

vendors were allowed a markup above large-vendor redemption values, such as the 15% percent 

additional markup allowed 1-2 register vendors under the interim regulations, these savings 

would be reduced proportionally, e.g., 6.25/1.15 = 5.4%. 

Non Cost Competitive Vendors 

The second simulation focuses on the subset of Program vendors that are consistently not cost 

competitive. FNS regulations (7 CFR §246.12) require state agencies to “authorize vendors 

selected from those that offer the program the most competitive prices.” The regulations go on to 

require the states to “consider the vendor applicant’s shelf prices . . .” In other words, FNS 

requires an ex ante evaluation, which ignores that vendor incentives regarding pricing may 

change dramatically once a vendor is in the Program. The regulations are silent about ex post 

follow up on a vendor’s pricing performance. 

The box plot of the redemption distributions for FI 6012 in figure 1 illustrates the 

problem in terms of dispersion of redemption values within vendor peer groups. Noncompetitive 

vendors need not be contained exclusively within the smaller register peer groups. Thus, we 

investigated the consequences of eliminating the vendors whose prices were above either the 90th 

or the 95th percentile for each register peer group. FNS regulations do not directly address vendor 

sanctions for ex post non-competitive pricing within the program, so it is unclear whether states 

could simply remove the least cost competitive vendors from the program without FNS 

promulgating additional regulations. 

We used FIs, 6012, 6003, 6011, and milk-based infant formula, to identify 

noncompetitive vendors according to these steps: 
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1. Each vendor’s mean redemption value for each of these FIs was computed over the 29-month 

period and normalized by dividing it by the mean redemption value for the entire peer group. 

2. A “grand mean” redemption value was calculated for each vendor as the share-weighted 

average of that vendor’s normalized means for the four FIs. This grand mean measures the 

vendor’s cost competitiveness relative to its peers for the four FIs that jointly comprise over 

50% of program redemptions. 

3. Non cost-competitive vendors were alternatively identified as those whose grand mean price 

was above the 90th or 95th percentile, and these vendors were removed figuratively from the 

Program. 

4. The FIs of the noncompetitive vendors were then “resold” at the mean price charged for each 

of the FIs by the 90% or 95% of vendors who remained in the program. Program savings 

were then calculated for each peer group and in total.17  

Figure 2 presents histograms for the grand means for each of the vendor register peer 

groups. For example, a vendor with a grand mean of 1.25 charges 25% more than the average 

vendor in the peer group. The histograms for 1-2 and 3-4 register vendors are flat and have long 

upper tails, indicating that many vendors in these groups charge considerably above the group 

average, including some that charge more than 50% above the average. 

The histograms are quite dramatically different for vendors in the 5-6, 7-9, and 10+ 

register groups. These distributions are considerably more peaked around the group mean, and 

the right skew in the histograms for 1-2 and 3-4 register vendors is not present. Indeed, for 10+ 

register vendors the distribution is left skewed, indicating the significant presence of highly cost 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
17 Reselling at the mean FI prices for the remaining vendors simulates a scenario whereby noncompetitive vendors 
are removed from the program, and their customers are left to redeem FIs at an alternative vendor. Over a large 
number of participants these decisions should result in FIs being redeemed at about the mean redemption value for 
the remaining vendors. 
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competitive vendors in that group. In the right tail of the distributions, we find very few large 

vendors who charge more than 20% above their peer group grand mean. The deviance of non 

cost-competitive vendors in these peer groups is considerably less than the deviance observed for 

noncompetitive vendors in the 1-2 and 3-4 register peer group. 

Figure 2. Histograms of Grand Means by Register Groups 

 

Results from the simulation are contained in Table 10. The table includes the number of 

units resold for each FI and register group, the average savings per FI, and the percent savings 

relative to the total redemption value for that FI.  

Although the mean per-unit savings from removing noncompetitive 1-2 register vendors 

are substantial—e.g., $8.83 for a can of formula, $16.59 for FI 6003—the percent savings from 

eliminating the upper 5% of 1-2 register vendors is not that large—ranging from 2.4% for 
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formula to 5.0% for FI 6003. The Program savings roughly double if we eliminate the least 

competitive 10% because the number of FIs sold by vendors in the 90-95th percentile exceeds the 

number sold for those in the 95th percentile and above, even though the per unit savings 

necessarily decreases in the 90-95th percentile. 

The percent savings achievable from removing noncompetitive vendors decreases for 

peer groups with more registers. The percent savings from eliminating the least competitive 5% 

among 3-4 register vendors ranges from 1.3% - 1.8% depending upon FI, and is approximately 

doubled if the least competitive 10% is eliminated. Results for 5-6 register vendors are very 

comparable to those for the 3-4 register peer group, but the savings achievable by removing the 

least competitive 10+ register vendors are less than 1.0% in all instances. Even though these 

larger vendors are not particularly cost competitive within their peer group, (a) the relative 

percent increment in their prices above the group mean is much less than for 1-2 and 3-4 register 

vendors, and (b) reselling their FIs at the overall mean achieves almost no savings because 10+ 

register vendors prices tend to be low relative to the overall vendor average. 

The bottom portion of the table aggregates across the vendor peer groups to get the 

cumulative percent savings. The available savings range from 1.0% for formula to 1.7% for FIs 

6003 and 6011 from removing the least competitive 5% of vendors from all peer groups, and 

range from 2.0% for FI 6012 to 3.4% for FI 6011 from eliminating the least competitive 10%. 

The least competitive vendors operating in the CA WIC Program are mainly concentrated in the 

peer groups with 1-2 and 3-4 registers, and on average they don’t sell a lot of FIs, so their 

removal from the program, assuming that their customers on average buy at the mean 

redemption value for the remaining vendors, doesn’t save the state that much money. 
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Table 10. Simulation Results: Effect of Removing Non Cost-Competitive Vendors 

 

 

 

FIs 1008-1013 & 
1090-1093 FI 6003 FI 6011 FI 6012 Total

Total Value Redeemed ($) 68,177,665.26       33,680,309.04       27,407,175.05       33,126,453.03       162,391,602.38     

1-
2 

R
eg

is
te

rs

Savings (95th) 1,610,123.32        1,667,337.19        1,161,834.79        1,111,423.61         5,550,718.91        
Units Resold 182,372              100,530              90,458                124,186              
Per Unit Savings 8.83                   16.59                 12.84                 8.95                   
% Savings (95th) 2.4 5.0 4.2 3.4 3.4

1-
2 

R
eg

is
te

rs

Savings (90th) 3,730,108.36        3,332,530.53        2,497,691.16        2,338,157.83        11,898,487.88       
Units Resold 444,329              222,370              202,203              281,156              
Per Unit Savings 8.39                   14.99                 12.35                 8.32                   
% Savings (90th) 5.5 9.9 9.1 7.1 7.3

Total Value Redeemed ($) 30,586,821.71       13,442,224.64       11,269,100.25       14,640,993.96       69,939,140.56       

1-
2 

R
eg

is
te

rs
3-

4 
R

eg
is

te
rs

Savings (95th) 525,304.63           214,348.11           207,969.70           191,638.92           1,139,261.36        
Units Resold 58,003                23,136                21,551                29,754                
Per Unit Savings 9.06                   9.26                   9.65                   6.44                   
% Savings (95th) 1.7 1.6 1.8 1.3 1.6

3-
4 

R
eg

is
te

rs

Savings (90th) 1,174,248.24        451,976.93           461,050.38           380,495.36           2,467,770.91        
Units Resold 135,532              56,796                52,898                72,591                
Per Unit Savings 8.66                   7.96                   8.72                   5.24                   
% Savings (90th) 3.8 3.4 4.1 2.6 3.5

Total Value Redeemed ($) 28,275,473.68       13,452,986.98       11,088,094.62       16,557,321.11       69,373,876.39       

3-
4 

R
eg

is
te

rs
5-

6 
R

eg
is

te
rs

Savings (95th) 436,766.98           246,870.39           266,734.53           219,835.63           1,170,207.53        
Units Resold 61,507                38,232                35,669                50,387                
Per Unit Savings 7.10                   6.46                   7.48                   4.36                   
% Savings (95th) 1.5 1.8 2.4 1.3 1.7

5-
6 

R
eg

is
te

rs

Savings (90th) 1,225,792.49        477,299.57           525,472.05           446,835.23           2,675,399.34        
Units Resold 188,849              104,280              98,306                138,202              
Per Unit Savings 6.49                   4.58                   5.35                   3.23                   
% Savings (90th) 4.3 3.5 4.7 2.7 3.9

Total Value Redeemed ($) 65,277,278.85       28,791,992.54       22,935,032.64       36,607,082.11       153,611,386.14      

5-
6 

R
eg

is
te

rs
7-

9 
R

eg
is

te
rs

Savings (95th) 562,335.30           372,807.89           418,915.56           358,942.80           1,713,001.55        
Units Resold 181,355              95,154                88,938                126,968              
Per Unit Savings 3.10                   3.92                   4.71                   2.83                   
% Savings (95th) 0.9 1.3 1.8 1.0 1.1

7-
9 

R
eg

is
te

rs

Savings (90th) 881,228.22           557,417.61           597,999.59           478,401.68           2,515,047.10        
Units Resold 334,915              183,679              170,649              246,144              
Per Unit Savings 2.63                   3.03                   3.50                   1.94                   
% Savings (90th) 1.3 1.9 2.6 1.3 1.6

Total Value Redeemed ($) 172,258,578.98     75,553,765.69       58,748,908.58       97,521,452.95       404,082,706.20     

7-
9 

R
eg

is
te

rs
10

+ 
R

eg
is

te
rs

Savings (95th) 592,398.64           270,518.06           213,413.62           131,609.76           1,207,940.08        
Units Resold 244,164              140,564              130,346              194,292              
Per Unit Savings 2.43                   1.92                   1.64                   0.68                   
% Savings (95th) 0.3 0.4 0.4 0.1 0.3

10
+ 

R
eg

is
te

rs

Savings (90th) 839,423.84           597,270.48           438,927.58           352,558.52           2,228,180.42        
Units Resold 648,576              343,536              319,600              477,706              
Per Unit Savings 1.29                   1.74                   1.37                   0.74                   
% Savings (90th) 0.5 0.8 0.7 0.4 0.6

Total Value Redeemed ($) 364,575,818.48     164,921,278.89     131,448,311.14      198,453,303.16     859,398,711.67      

To
ta

l
10

+ 
R

eg
is

te
rs

Savings (95th) 3,726,928.87        2,771,881.64        2,268,868.20        2,013,450.72        10,781,129.43       
% Savings (95th) 1.0 1.7 1.7 1.0 1.3

To
ta

l

Savings (90th) 7,850,801.15        5,416,495.12        4,521,140.76        3,996,448.62        21,784,885.65       
% Savings (90th) 2.2 3.3 3.4 2.0 2.5

To
ta

l
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Conclusions and Recommendations 

Cost containment is a significant issue for the WIC program because participants have no 

incentive to be price conscious in their purchases, and the presence of WIC participants in a 

retailer’s customer base may incentivize the retailer to attach higher markups to WIC products 

and promote them less often than otherwise would result. 

 This study has shown that the smallest non A-50 program vendors in the CA WIC 

program charge dramatically more to redeem WIC FI than their counterparts that operate stores 

with six or more cash registers. A-50 vendors are also typically small and redeem more than 37% 

of Program FI, but their pricing behavior is closely regulated by FNS rules such that they do not 

increase Program costs. However, potential savings from improved cost containment on the part 

of 1 – 5 register vendors is only on the order of 5 – 6% of Program costs because these vendors 

have a relatively small share of the WIC Program market in California. Their shares could 

certainly be higher in less populous, rural states, thereby increasing the potential for cost savings 

elsewhere on a percent basis. 

 The peer grouping system in place in California prior to May 2012 was ineffective in 

restraining the prices charged by small vendors. It was based on the misguided premise that 

agglomerating similar vendors within a peer group and using their past pricing performance to 

set price ceilings for each FI would be an effective cost-containment mechanism. Given that 

vendors of similar type and circumstance have similar economic incentives regarding 

participation and performance in the program, it is not surprising that a great many small vendors 

charged high prices for Program foods, which caused the FI price ceilings to be set at high levels 

based upon equation (1), with further increases in the ceilings engendered by the extreme 

heterogeneity of vendor pricing behavior within these peer groups. 
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 The positive news from this analysis was the evidence that larger vendors (those 

operating six or more registers) performed much better in containing costs in the Program, and 

that the moderately sized vendors were comparably price competitive with the largest vendors. 

Furthermore, our analysis for selected CA retail chains found no evidence that these chains 

marked up WIC products more or promoted them less than comparable control products. For 

these retailers, the opportunity to increase profits on sale of WIC products by attaching extra 

markups due to the WIC participants’ inelastic demands is apparently dominated by the negative 

impact that such a strategy would have on store patronage by non WIC customers. 

 These results suggest two immediate implications for cost containment in state WIC 

Programs that utilize retail vendors for distribution. First, states should emphasize authorization 

of larger vendors. Smaller vendors need not be authorized unless they are required for participant 

access. In addition to location and travel considerations, the major deterrent to participants 

shopping at large supermarkets is most likely the inconvenience and potential embarrassment of 

redeeming FI in long supermarket lines. Notably electronic benefit transfer (EBT), as is now in 

place for SNAP and is an emerging trend for WIC, although not in California, effectively 

removes this latter impediment and should be viewed as a tool for cost containment. 

 Second, because the results of this study show that larger retailers are pricing WIC 

products competitively with the rest of their offerings, these vendors should be used to establish 

pricing benchmarks for smaller vendors operating in the program. Notably, this is precisely the 

step FNS took on an interim basis for California in May 2012. The challenge then is to determine 

what increment above the large-vendor benchmark price to afford smaller vendors when they are 

needed to insure participant access. Studies of cost differences across vendor types should not, 

however, be intrinsically difficult to perform. 
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 Participant choice is an important issue complicating cost containment in the WIC 

Program. First, allowing participants wide latitude in choice across products, brands, and 

package sizes unquestionably increases program costs. Vendor surveys we developed as part of 

cost-containment analysis performed for CA WIC showed wide price dispersion across brands 

and package sizes for key program foods. However, we could not estimate the impacts of 

expensive brands, package sizes, etc. on program costs because we had no information on how 

often such products were chosen by participants. 

The extent of participant choice to permit in the WIC Program is a policy question that 

involves broader considerations than cost containment. Some states, including Connecticut, 

Oklahoma, and Texas, require the purchase of least-cost brands, effectively resolving the policy 

issue in favor of cost containment. California is among states at the opposite end of the spectrum 

in terms of allowing considerable participant choice. However, the greater the scope of 

participant choice the less effective any price ceiling will be in facilitating cost containment 

because the price ceiling must be set high enough so that FI redemption values do not exceed the 

price ceiling when participants choose a particularly expensive bundle of items in combination 

FI. Ceilings set to achieve this objective will often fail to bind when some vendors excessively 

markup WIC products. State Programs need to consider both of these impacts of broad choice on 

cost containment when making decisions on product authorization. 

 Despite the perverse incentives for participants and some retailers due to the structure of 

the WIC Program, our conclusion is that cost containment in the Program is not a wicked 

problem for several reasons. First, although smaller vendors have incentives to excessively 

markup WIC products and, in fact, did so in California, the impact on overall Program 

performance is limited if most participants redeem FI at larger vendors, who our analysis shows 
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do not, on average, attach extra markups to WIC products, or at A-50 vendors, whose pricing is 

already well restrained by FNS regulations. Second, small-vendor cost containment can be 

improved by not allowing them to in effect “self police,” which has been the case in California, 

and, instead, using larger vendors redemptions to set FI price ceilings for smaller vendors. 

Finally, federal regulators and state agencies must make wise decisions regarding the scope of 

participant choice to allow in designing programs, recognizing that expanding choice to include 

the most expensive brands, products, and package sizes increases programs’ costs in multiple 

dimensions. 
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