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1. Introduction

Modern grocery shopping is incredibly convenient, but it is often also very wasteful. Nearly
everything on store shelves is surrounded with one or multiple layers of plastic and cardboard
packaging, all of which is unceremoniously tossed away upon use. Whether we use plastic,
paper, aluminum, or even glass packaging, all come with their own environmental toll. The
manufacturing of all this packaging is a source of greenhouse gas emissions, harmful microplastics
pollution, non-biodegradable landfill waste, and use of non-renewable resources. Even paper, when
we choose to recycle it, can only be remanufactured around seven times before its fibers are too
degraded for any productive reuse. Moreover, recycling rates are cataclysmically low — with just
nine percent of plastic and twenty-five percent of glass being recycled.

Fortunately, today we are seeing the emergence of a new market force. Shoppers are starting
to realize the wastefulness and environmental problems presented by frivolous packaging use, and
some have successfully pushed for regulations regarding single-use plastics like shopping bags,
takeout containers, and disposable drink containers. Some trailblazers are going a step further and
avoiding all unnecessary packaging. This involves bringing reusable containers to grocery stores,
and potentially more places like takeout restaurants, to stock up on fresh, unpackaged, or bulk
goods, saving all the waste that would otherwise be intrinsically generated.

Presently, however, this is a tall task. Modern shopping culture makes the use of all this
extra packaging something that is taken for granted, and even viewed as necessary. It follows
that not many resources exist to break free of this modus operandi, to the point that even pricing
and stocking information is often difficult to find. To successfully shop in this manner, shoppers
need this information to plan and ensure they can get what they need. As a result, potential

package-free shoppers are dissuaded and sucked back into a system that generates tens of
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millions of tons of waste every year. These shoppers need an information hub to help them find
the products and information they need.

Refill.Me is that hub. Refill.Me is an app that has a wealth of information on stores,
products, availability, and other relevant information, to help shoppers shrink their packaging
waste. Using the app, shoppers can plan a successful shopping trip, and stores can market

effectively to these eco-conscious customers.
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2.  Refill.Me Product Description
2.1 Overview

Refill.Me aims to offer package-free shoppers a hub of information to make planning and
research simple. Existing options suffer from an assortment of various problems, like vague
product categories, out-of-date information, and limited store options. Refill. Me offers features
to fill this information void in an easy, accessible way that keeps shoppers engaged and
encouraged, and helps store owners boost sales and optimize their product offerings. Ultimately,
our goal is to provide relevant, detailed, and up-to-date information that helps connect our
shoppers with local and regional package-free stores while keeping packaging waste out of

landfills and incinerators.

2.2 Key Product Features and Capabilities

Refill.Me offers capable search tools, including a proper ‘search by product’ feature, a
barcode scan and search, and search by icon. We also provide a shopping list tool, a guide for
what containers to bring for that shopping list, a system to collect reviews and ratings from
shoppers, and a reward system to encourage continued use.

Refill.Me is a solution designed to work for store management as well. The cross-
platform app we develop will encourage tablet use for on-the-go use that store owners need,
while still offering more screen real estate. We offer a product and price dashboard, a rewards
hub, coupon dashboard, store rating information, shopping trends to help optimize product

offerings, and even the fundamental features that shoppers expect, like store and product search.

23 Major Components (Hardware / Software)
Refill. Me will be constructed with a three-tier architecture. This involves the front end

for shoppers and store owners, an application layer including the web server, algorithms, and
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various APIs, and a data layer to handle tables for store, product, and user information, as well as
analytics.

The web software for Refill. Me will be written in HTML with CSS and JavaScript, while
databases will be programmed in MySQL. Libraries include Junit and XCTest for testing.
Refill.Me also will leverage third-party software, including Amazon RDS for MySQL, and
GitLab for version control and CI/CD. The team will use Trello, Discord, and Zoom to stay

organized and coordinated.
3. Identification of Case Study

3.1 Who is Refill. Me for?

Refill.Me is for eco-conscious shoppers, mainly women of all age groups, who are
passionate about environmental responsibility. These are mostly highly educated shoppers on the
east and west coasts in urban areas. These shoppers are from diverse income levels. The app will
connect these shoppers with stores on the app. These stores sell loose products and have bulk

sections. Examples include farmers markets and package-free stores.

3.2 What will Refill. Me be used for?

Shoppers will use Refill.Me for its capable search features, container guides, thorough
product and store information, and rewards system. Store owners will use Refill.Me to
communicate products and prices, increase their digital footprint, and get information on what

customers are searching for in their area.

3.3  Who might use Refill.Me in the future?
Refill.Me could eventually be used by grocery shopping apps, and trucks selling package-

free products on the go.
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4 Refill.Me Prototype Description

4.1 Prototype Architecture (Hardware/Software)

4.1.1 Hardware

4.1.2 Software

4.2 Prototype Features and Capabilities

4.3 Prototype Development Challenges
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5.  Glossary

Biodegrade: to decompose and become incorporated back into the environment

Bulk section: an aisle where products are available in dispensers or bins, and the shoppers can
buy the exact amount they desire

BYOC (Bring Your Own Container): an initiative to encourage shoppers to bring their own
containers with them to the store in order to avoid creating packaging waste

Compostable: breaks down into organic matter and does not produce any chemicals during that
process

Container: tote bags, produce bags, glass or plastic jars, glass or plastic boxes, glass or plastic
bottles that can be used for package-free shopping

Container Guide: a small lexicon providing an overview of different types of containers and
the types of products that could be stored in them

Container Recommendation Feature: a feature of Refill. Me that suggests specific containers
for products based on the type of product such as liquid or solid.

Experienced package-free shopper: a shopper who has experience, and thus, knowledge

of package-free shopping

Farmers’ market: a market where local farmers sell their products directly to consumers.
Greenhouse gas emissions: gasses that trap heat in the earth’s atmosphere such as carbon
dioxide and methane, and thus directly contributing to climate change, predominantly emitted
through human activities

Loose product: product sold without any packaging

Mainstream grocery shopping: grocery shopping that does not follow sustainable practices,

thus, it entails buying packaged items, using plastic, not considering environmental aspects
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Microplastics: tiny plastic particles that are less than five millimeters long and are created
when larger plastic pieces breaks down

Novice package-free shopper: a shopper who has no experience, and thus, no knowledge

of package-free shopping

Package-free: without any packaging materials such as plastic, paper, cardboard, aluminum, or
glass

Package-free store (in the context of our application): supermarkets with a bulk section, stores
exclusively selling loose products, and vendors at farmers’ markets.

Package-free shopper: a shopper who prefers to buy loose products by filling them into their
own containers

Package-free shopping: shopping using one’s own containers, thus, shopping without creating
packaging waste

Packaging: material used to protect a product from any damage during transportation

Produce bag: a reusable bag usually with a window and tare weight label that is used for
buying fruits / vegetables

Single-use: designed to be used only once, and then to be discarded

Tare weight: the weight of an empty container that should not be included when the price of the
product is calculated

Tote bag: a large bag, often made of cotton, used to carry many items



LAB 1 —Refill.Me PRODUCT DESCRIPTION 10

6. References

Carvalho, J. S, et al. (2022). Consumers’ knowledge, practices, and perceptions about
conventional and sustainable food packaging, Food Science and Technology,
https://www.scielo.br/j/cta/a/RejxMbZ X FT TtefirpCvivtB/?format=pdf&lang=en

Denis, K. (2021, August 7). The Future Is Bright for American Recycling, Consumer Brands
Association,
https://consumerbrandsassociation.org/blog/the-future-is-bright-for-american-recycling/

EPA. (2022, March 8). Containers and packaging: Product-Specific Data, United States

Environmental Protection Agency,

https://www.epa.gov/facts-and-figures-about-materials-waste-and-recvcling/containers-an

d-packaging-product-specific#:~:text=Containers%20and%20packaging%20make%20up

.beverages%2C%20medications%20and%20cosmetic%20products

EPA. (2022, July 31). National Overview: Facts and Figures on Materials, Wastes and Recycling,

United States Environmental Protection Agency,

https://www.epa.gov/facts-and-figures-about-materials-waste-and-recvcling/national-over

view-facts-and-figures-materials#NationalPicture

Groh, K. J. et al. (2019, February 15). Overview of known plastic packaging-associated
chemicals and their hazards, Science of The Total Environment, Volume 651, Part 2,

https://www.sciencedirect.com/science/article/pii/S0048969718338828

Hoover, A. (2022, June 10). These influencers live trash-free in a garbage world, Morning Brew,

https://www.morningbrew.com/dailv/stories/2022/06/10/influencers-live-trash-free-in-a-

arbage-world



LAB 1 —Refill.Me PRODUCT DESCRIPTION 11

Kim, L. Incentives, Demographics, and Biases of Ethical Consumption: Observation of Modern

Ethical Consumers, University of California,

https://www.econ.berkeley.edu/sites/default/files/Kim_Laura F18%20Honors%20Thesis.

pdf

Shen, M. et al. (2020, May 1). (Micro)plastic crisis: Un-ignorable contribution to global

greenhouse gas emissions and climate change, Journal of Cleaner Production, Vol. 254,

https://www.sciencedirect.com/science/article/abs/pii/S0959652620301852?casa_token=
USPVOS4ANpoAAAAAA:7XiABOJdLWumEZeQDV6XHsiGVwlopPMLtaBUIrG-1Uehw
szgTwIX-L m0VIcgrQ-4aBVxHwTHadw

Sinai, M. (2017, June 27). How Many Times Can Recyclables Be Recycled?, Recycle Nation,

https://recyclenation.com/2017/06/how-many-times-can-recyclables-be-recycled/

The Environmental Impact of Food Packaging. (2018, October 08). FoodPrint,

https://foodprint.org/issues/the-environmental-impact-of-food-packaging/

VanRemoortel, A. (2018, May). Cultural Capital Among Zero Waste Consumers, Wheaton

College,

https://digitalrepository.wheatoncollege.edu/bitstream/handle/11040/24562/Anna_VanRe
moortel _HonorsThesis.pdf?sequence=2&isAllowed=y

Zero Waste Packaging Market Size, Share, Report 2022-2030. Precedence Research,
https://www.precedenceresearch.com/zero-waste-packaging-markethttps://www.preceden

ceresearch.com/zero-waste-packaging-market



