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1. Introduction: Discovering the Need 

Product packaging has six functions: containment, security, protection, convenience, 
information, and marketing (DuPuis and Silvia 2008). Both information and marketing involve the 
communication of information between customers and manufacturers; however, this information 
is limited to what is displayed on the packaging. Longer shipping distances and increasing costs 
in resources have forced manufacturers to minimize box sizes leaving less space for product 
information. More products are sold in an international market requiring product information to be 
translated into multiple languages. Customers rely on the packaging to understand what they are 
buying yet resource demands have reduced product packaging to its smallest size; new markets 
require information in multiple languages leaving less space; and increasing product complexity 
has driven product information to its highest levels. These factors are forcing us to look at product 
packaging in a new way that will change the way we currently interact with it.  

The origins of product packaging are not clearly defined. Initially, people did not need 
packaging because people used all of the food that they caught or gathered. Berger (2002) As 
societies became more advanced, the need for packaging of goods increased. Societies began to 
recognize the need to give products perceived value through package form and labeling (Dupuis 
& Silva, 2008). During the Industrial Revolution, farmers left their land to work in the cities, and 
people began to depend on packaged store-bought goods (Dupuis & Silva, 2008). In the early 
twentieth century, stores changed from a clerk who would assist the customer while he or she 
was shopping to self-service grocery stores. This greatly influenced packaging. Now, consumers 
would interact with a product’s packaging more than they ever had before. It became important 
for a product’s packaging to be informative, interactive and influential. This “modern packaging” 
(Frost, 2005) reduced human interaction and required the package to be the source of 
communication between the manufacturer and the consumer.  

Product package messaging has not been as effective communicating as it could be; 
specifically when it comes to food packaging. Food now contains more ingredients and has been 
processed more times than ever before in the history of food; however, communication of this 
information has not changed. As health conditions in the United States continue to grow rapidly, 
food package messaging remains static. Many experts conclude that these health conditions can 
be exacerbated and even caused by poor diet. Can product packaging communicate more 
meaningful specific messages to people with health conditions? One of the fastest growing 
epidemics in the United States is obesity. “In 2008, only one state (Colorado) had a prevalence of 
obesity less than 20%” (Centers For Disease Control and Prevention, 2009). In 2004, a national 
survey revealed, “…one-third of adult Americans, or 71 million, are currently on a diet” (Calorie 
Control Council). Studies in the 1990s revealed, “...on any given day, almost half of the women in 
the United States are on a diet…(and) one in four men are on a diet” (“The Average American,” 
2009).  The Food Allergy and Anaphylaxis Network (2009) have determined that “more than 12 
million Americans have food allergies” (The Food Allergy & Anaphylaxis Network).  The National 
Diabetes Information Clearinghouse (2007) estimates that 23.6 million Americans have diabetes. 

Nutrition fact labeling has been standardized and enforced by the federal government on 
all food packaging, yet statistics show that many Americans are confused when reading nutrition 
labels. Studies have been conducted to determine if people are able to understand the 
information on nutrition labels. In 2006, a study conducted by Vanderbilt University Medical 
Center was released that showed the difficulty that people have with reading nutrition fact labels 
(“Having Difficulty Reading Foods’ Nutrition Labels,” 2006). They “surveyed 200 primary care 
patients from a wide socioeconomic range” (“Having Difficulty Reading Foods’ Nutrition Labels,” 
2006, para. 2) to understand how well people are able to translate the information on nutrition 
labels. They gave each patient a Nutrition Label Survey (NLS) that included two parts (“Having 



 

Difficulty Reading Foods’ Nutrition Labels,” 2006). The first part asked patients to “interpret food 
labels, such as determining carbohydrate or caloric content of an amount of food consumed. The 
other part asked patients to choose which of two foods had more or less of a certain 
nutrient…Over 40% (of the patients) had a chronic illness for which specific dietary intervention 
(was) important, and 23% reported being on a specific diet plan” (“Having Difficulty Reading 
Foods’ Nutrition Labels,” 2006, para. 2 &3). The results showed that patients were not able to 
easily understand what the nutrition fact labels meant. “Only 32% of patients could correctly 
calculate the amount of carbohydrates consumed in a 20-ounce bottle of soda that had 2.5 
servings in the bottle. Only 60% of patients could calculate the number of carbohydrates 
consumed if they ate half a bagel, when the serving size was a whole bagel. Only 22% of patients 
could determine the amount of net carbohydrates in 2 slices of low-carb bread, and only 23% 
could determine the amount of net carbohydrates in a serving of low-carb spaghetti” (“Having 
Difficulty Reading Foods’ Nutrition Labels, 2006,” para. 4). Mark Kantor, IFT (Institute of Food 
Technologies) member and Associate Professor in the Department of Nutrition and Food Science 
at the University of Maryland, explains, ‘Many consumers admit to having trouble understanding 
the current Nutrition Facts label, or they don’t have time to read it’ (Frederick, 2009, “Nutrition 
Labels: Here, There, and Everywhere,” para.1). Statistics show that consumers are looking at 
nutrition fact labels to make better decisions; however, some believe that “Many people don’t 
have the reading and math skills to correctly interpret the nutrition labels on food packages” 
(Reinberg, 2006, para.1). Dr. David Katz, the director of the Prevention Research Center at Yale 
University, believes that “We need an objective assessment of the overall nutritional quality of 
foods. We need that translated into simple, interpretable-at-a-glance symbols on the front of 
every packaged food” (Reinberg, 2006, para.18).  

2. Market Trends and User Research: Shopping, Packaging, & Smart Technologies 

  “In a country where so many people are looking for such different things, the mass 
marketing is probably a thing of the past” (Alfano, 2005, para. 25). As general stores have 
evolved into supermarkets, stores have had to come up with ways to connect with their shoppers. 
In the days of the general store, the owner of the store had a face-to-face connection with the 
shopper. They could advise the shopper on what to buy, tell them what is on sale, or what was 
new. Shoppers had a personal connection with the person they were purchasing items from. 
Brands were kept behind the counter, and it was up to the sales clerk to suggest the product. 
Today, the shopping experience is very different. All brands are displayed for the shopper to see. 
It is rare that a shopper has a face-to-face connection with anyone in the grocery store that can 
share information about the product with them.  

 For this study, user research and interviews were conducted to better understand the 
needs of grocery shoppers and their interaction with product packaging. Participants were asked 
to write about their shopping experience. A booklet was created, where participants looked at 
images of themselves taken while they were shopping and they were asked to describe what they 
were thinking during that time. The observational research revealed the differing shopping 
priorities from one participant to the next. Each participant had specific items they were looking 
for. While some of these items were easily found, at some point all of the participants found 
themselves looking for something they could not easily find. Some never found the item they 
were looking for. Most of the participants bought something impulsively. While none of the 
participants had specific health conditions that limited ingredients in the foods they selected, each 
participant had specific foods they were looking for and some of them did look for more specific 
product information (ingredients, nutrition facts) that were not immediately communicated through 
the brand and name of the item. The participants had goals when shopping. Each person was 
trying to make their “best decisions”  - including things like price, freshness, familiarity of the 
store, location of the store, preparation time of a product, and nutritional value. Frustrations 
happened when the participants could not find something, did not understand how to choose 
between two items, could not tell which item was fresher, could not tell if the item they wanted to 



 

purchase was the same item they purchased in the past, did not know what to make for a meal, 
or did not know what item is healthiest for them. 

 Interviews were also conducted. Participants were selected that had specific diet 
restrictions to understand what people with health restrictions look at when they shop. One 
individual with food allergies was interviewed. She explained that when she shops she looks at 
the list of ingredients on food packaging, avoiding any wheat, dairy or animal products. Another 
interviewee had diabetes. He explained that he paid more attention to calories and grams of 
sugar when he looks at food packaging. He had a specific caloric goal that he has to maintain to 
keep his blood sugar level. Both participants had diet restrictions; however, both required different 
types of information. One needed more information from the nutrition fact label; the other needed 
information from the ingredient list. These interviews revealed the need for specific information 
relative to the shopper.  

3. Design Response 

 In response to shoppers’ lack of information while shopping, an interactive packaging 
system was designed. Interactive packaging could benefit both companies and consumers. 
Companies could market to specific individuals rather than to the average. A company could send 
specific messaging based on a consumer’s profile, buying patterns, etc. Consumers would benefit 
from packaging that has the capability of specifically targeting his or her need. This type of 
interactive product packaging could revolutionize what we now think of when we think of going to 
the store and shopping. The static brand and content messaging would be replaced with 
interactive messaging that could communicate with the user while they are shopping. There are a 
variety of different smart technologies available that could make interactive product packaging 
possible. RFID (Radio Frequency Identification Technology) and QR (Quick Response) codes are 
two possible vehicles for an interactive product packaging system. Radio frequency identification 
is “a generic term that is used to describe a system that transmits the identity (in the form of a 
unique serial number) of an object or person wirelessly, using radio waves” (RFID Journal LLC, 
2009, para.1). Each chip has an antenna that transmits information to the reader (RFID Journal 
LLC, 2009). The reader communicates with a computer system to translate the data. The reader 
does not have to “see” the chip to be able to communicate with it (RFID Journal LLC, 2009). The 
reader can communicate with multiple RFID chips at one time (RFID Journal LLC, 2009). The 
reader communicates with a database, and the database carries information about the RFID 
chips (RFID Journal LLC, 2009).  

 An interface was designed as a model for an interactive packaging system. For this 
system to work, each item in the interactive product system would need to have a chip that 
carries information about the product’s ingredients, nutrition facts, price of the product, and 
manufacturer. The core functions of the interface were based on findings from the user research. 
The interface was specifically designed to help shoppers resolve their frustrations. Four scenarios 
were selected to demonstrate the capabilities of the interface for this study. The scenarios include 
a user with diabetes, a user on a budget, a user with a wheat allergy, and a user interacting with 
store marketing. The interface features two different wireless display systems; a shared shopping 
cart and a personal handheld device. The interface allows the user to make a series of choices 
based on the user profile that he or she initially creates. The user’s profile includes information 
about his or her height, weight, age, health conditions, diet, and budget. Information can quickly 
be identified that is important to the user when products are scanned. The device recommends 
alternatives for the user if the user selects an item that conflict with his or her profile. If the user 
chooses to view the recommendations, a selection of alternative items appears on the screen. 
The user can then select the item that he or she prefers the most. The device automatically 
locates the item, displaying a map of the store with the item highlighted, so the user can find it.  

 When the user first turns the device on it defaults to the “home” tab where he or she is 
prompted to enter a username and password. The user then selects the profile(s) of the people 



 

he or she is shopping for. The user can create new profiles by going to the “Profile Tab,” selecting 
“New” and entering the name, birth date, gender, height, weight, diet, and health conditions of the 
new individual. The device allows the user to select from a list of diets or enter specific 
ingredients that he or she is trying to avoid. The user can also input any health conditions that he 
or she has, and the device will make suggestions based on that particular condition. Once the 
user has created a profile, he or she can select his or her profile, or a group of profiles of those he 
or she is shopping for and choose to “Track Progress”, “Edit Profile”, or “Shop.” “Track Progress” 
allows the user to see how closely he or she is sticking to the diet they have entered into the 
device. In addition to the “Profile Tab,” the interface features a “Tools” and “Checkout Tab”. The 
“Tools Tab” allows the user to select functions like “Grocery List”, “Coupons”, and “Store 
Navigation.” The “Checkout Tab” allows the user to pay for the items in his or her grocery cart. 
When selected, the shopper has the option of choosing a form of payment and having their bill 
automatically deducted from their account.  

 A user with diabetes has specific needs when he or she is grocery shopping. He or she is 
looking at grams of sugar and the amount of calories in a given product. For example, if the user 
were shopping for juice, he or she may pick up a bottle of White Cranberry Peach juice. The 
scanning device would read that the user picked up a White Cranberry Peach juice, and it would 
display information about the product. Figure 1 demonstrates how the interface would display 
information about the product, the device would also warn the user that White Cranberry Peach 
juice is high in sugar per serving. It would ask the user if he or she would like recommendations, 
or the user can press “OK” to ignore the warning. If the user chooses “Recommend,” the display 
would show better options for an individual with diabetes. The interface would also tell the user 
why he or she should avoid products like the first one they selected. The alternative products are 
displayed so the best choice appears the largest and the worst choice is the smallest. The user 
could then select an alternative. For example, if the user chooses the V8, the screen would then 
show information about the product and where it is located in the store (Figure 1). The screen 
would also display the location of the user to help navigate to the product.  

Figure 1 

 People with food allergies have specific ingredients that they are trying to avoid. In the 
following the scenario, the individual has a wheat allergy. The user is looking for cereal and picks 
up a box of Cheerios. The device warns the user that the box of Cheerios contains wheat starch. 
The user would be able to choose to ignore the warning, or proceed with recommendations. The 
interface would display alternative options for the user to choose from. The interface would also 
give the user information about why he or she should be avoiding that particular product. The 
user would then select an alternative item and be able to locate that product in the grocery store. 



 

 Individuals without health restrictions may have different constraints. For example, an 
individual who is concerned about his or her budget would be able to program the device to help 
find the best value when shopping. If the user were planning his or her shopping trip at home, he 
or she could create the grocery list and have the opportunity to make saving decisions before he 
or she even gets to the store.  The user may add cereal to the grocery list. He or she could then 
select “cereal,” and the device would display different cereals and their cost. The user could then 
select the best cereal based on his or her budget. Their grocery list would automatically update 
“Cereal” to “Fruit Loops Cereal.” The user would also have the opportunity to make savings 
decisions while shopping in the store. For example, if the user were shopping for Tylenol, he or 
she would pick up a box of Tylenol. The interface would tell the user that there is a generic brand 
that can save him or her money. (Figure 2) 

 

Figure 2 

 The device could also be used as a means of communication from the store to the 
shopper about sales or store information. When a shopper comes into the store, the store could 
signal to the user’s profile that he or she has new coupons. The coupons would display on the 
device and would be applied to the purchase automatically without any paper transfers. The store 
could also send signals to the device while the shopper is in the store based on the items they 
have picked up so far. For example, if the shopper picked up some chicken, the store might send 
a recipe for Chicken Alfredo along with a list of the other ingredients required to make that recipe. 
If the shopper accepted the recipe, the ingredients would be automatically added to his or her list. 
The recipe would then be saved to the device. The user would be able to store all of the recipes 
he or she has collected on the scanning device. He or she could access them wirelessly later.  

 User research suggested a device that could be held with one hand, leaving the other 
hand free to pick up products or hold the grocery basket, would be easier to use. A yellow foam 
model was created to better understand the form. (Figure 3) The front of the model features a 
touch screen and two buttons. The two buttons allow the user to interact with the device without 
having to look down at the device. The “Information Button” allows the shopper to get more 
information about an item. When the “Shopping Cart” button is pressed, the user accepts the 
scanned item as an item they want to purchase. The item is now added to his or her total 
shopping cart inventory. The device features a textured rubber area surrounding the two buttons, 
so the user can tell which side of the device they are holding. The top of the device features a 
light to indicate to the user what action the device is taking. The light turns green if input is 



 

understood by the device and accepted. It turns red if there is an error in scanning an item. The 
back of the device features a plastic screen where a signal is transmitted and received. (Figure 3) 

Figure 3 

 The development of a shared, in-store device was designed as an alternative to the 
personal device. The store may also be more likely to update the device’s software than if the 
consumer owned the software. Making the device a part of the grocery cart allows multiple people 
to share the technology. The shopping cart was redesigned to accommodate the interactive 
scanning device. (Figure 4) Initial sketch concepts the incorporation of a screen that could give 
the user information during the shopping experience. The interactive product system would not 
require an individual to “check out” their items at a register; rather, the shopper would be able to 
use his or her screen to tally up the items in the cart and deduct the total amount using an 
electronic payment option. This requires the shopper to bag items as they move through the 
store. Initial sketch concepts of the in-store device included areas for bags. The second phase of 
design development for the in-store device was a full-scale sketch prototype (Figure 4). The full-
scale prototype revealed the need for more space between the user and the back wheels. It also 
demonstrated the need for a tapered form so multiple carts could be nested together. Six bags 
can fit on the top basket; eight can fit on the bottom. The bags come in a variety of colors so the 
user can organize their groceries according to type. The cart features two hooks below the child’s 
seat where additional folded shopping bags can be stored. The cart features an integrated 
computer screen where the interface is displayed to the user. On the backside of the screen, 
there is an RFID scanner. The bottom basket was designed to be taller than the top basket, 
giving the user space to put large items like paper products. The back wheels are larger than the 
front caster wheels. They are positioned on the outside of the cart’s frame, giving the cart more 
stability. The large wheels also allow the cart to be tilted back, similar to the way a dolly is tilted, 
for supplementary maneuverability. The handle is curved towards the user, allowing hand 
placement at a comfortable shoulder width position. 



 

Figure 4 

   

 

4. Conclusion 

 This study used the findings from user-centered research to inspire an interactive 
product-packaging platform. The study outlines the kind of information people need to have 
access to when they are shopping, especially those with specific health conditions. A user-
centered interactive product system may be implemented differently in the future. As smart 
phones increase in popularity and advance in technology, RFID capability may be incorporated. 
User-centered interactive product systems have further avenues of exploration in the process of 
designing more meaningful experiences for people. As technology develops, interactive product 
systems will become more available. These systems could greatly benefit people, giving them 
more information to make more knowledgeable decisions beyond the grocery store. More user 
research should be conducted to determine what additional information people need. 
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