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“Covid object” is a label fit to any product in close
relation with the pandemic. This research’s goal is to
find out what these objects are, what was the price
fluctuation and how the open-source community
reacted when the production chain failed to deliver the
needed goods.

Protocol 01
Which are the covid-related products sold
worldwide on the Amazon marketplaces?

Protocol 02

Which were the most sold products in Italy
during the pandemic and how did their
price fluctuate through time?

Protocol 03

How did the open source communities react
to the sudden need of medical supplies

in the context of Covid-19?

The goal of the research is to objectively depict the
global approach to “covid objects” to better understand
the materiality of covid in this post-pandemic future.



Which are the
covid-related products
sold worldwide on the
Amazon marketplaces?



PROTOCOL 01 > Introduction

Lockdowns and quarantines made it so that buying
online has become the preferred method over

getting out of your home and to a supermarket. The
drift towards online marketplaces has been sudden

and not without repercussions. One of those direct
consequences has been the growth in sales of existing
products (masks, tests-kits, gels, etc.), and the creation
of new products specifically thought to solve pandemic
problems (door opener keychain), all things that we've
slowly started to call “covid objects”

PRODUCTS SOLD ON
COUNTRY-SPECIFIC AMAZON
MARKETPLACES Relevant queries used

Amazon.com.tr (Turkey), Amazon.pl (Poland) to search for products
and Amazon.cn (China) have not been
considered due to their low relevance

E= Amazon.com 88 products Q “covid”, “covid stuff”




PROTOCOL 01 > Introduction

I*] Amazon.ca 33 products Q “covid-19", “coronavirus”, “virus” Il Amazon.com.mx 78 products “covid-19”, “coronavirus”, “virus”

“objetos covid”
&) Amazon.com.br 20 products “covid-19", “coronavirus”, “virus” Amazon.com.au 9 products Q “covid-19", “coronavirus”, “virus”




PROTOCOL 01 > Introduction

In some countries
only few queries have
relevant products

“covid objets” |
Q “covid-19"

I B Amazon.fr 67 products Q *“covid”, “coronavirus”, “virus” Il Amazon.it 20 products

Some country have very
few relevant products

E=| Amazon.de 7 products 4' Q *“covid-19”, “coronavirus” &= Amazon.nl 34 products “covid-19”, *“coronavirus”, “virus”
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E= Amazon.se 49 products Q *“covid-19", *“covid”, “coronavirus” = Amazon.co.uk 13 products Q “coronavirus”, “virus”, “covid-stuff”

“covid stuff”, “covid”
[0 Amazon.es 50 products “covid-19", “coronavirus”, “virus” E= Amazon.in 116 products Q “covid-19”, “coronavirus”, “virus”
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“digoles covid” (covid objects) "9y -19" (covid-19)
= Amazon.ae 144 products Q “covid-19", “coronavirus”, “virus” E Amazon.sa 119 products Q "l a0 J9901"” (coronavirus), “Clsys" (viTus)

Country-specific
queries

|— “JoF 942" (coronavirus)

Amazon.sg 68 products “covid-19", "coronavirus”, “stuff for covid” [®] Amazon.co.jp 18 products Q “covid-19", “covid# 7Yz 2 " (covid objects)
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IMAGE SIMILARITY CLUSTERING OF PRODUCTS
SOLD WORLDWIDE ON AMAZON MARKETPLACES
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PROTOCOL 01 > Finding 01

Most products display Pins
text to convey a message

Bracelets

Most products sold worldwide on the Amazon
marketplaces analyzed convey a message
through text. Those products are mainly stickers
and signs for social distancing and safety norms,
or bracelets and pins about vaccination.

Stickers
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Most products about
vaccination are pro-vax

The messages conveyed with pins and bracelets
are mainly a positive and personal stance
declaration about vaccines, such as “I got

my vaccine done”. the majority of this kind of
products is on Amazon.ae and only one product
in the pool contains an anti-vax message.

HIGHLIGHT OF PRODUCTS
ABOUT VACCINATION

Pro-vax products 93

Anti-vax products 1
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as a way to convey
a message
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PRODUCTS ABOUT
VACCINATION IN EACH
COUNTRY

e 1 product

Amazon.com.br

I} Amazon.it

= Amazon.ae

B= Amazon.com
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E® Amazon.de

Most pro-vax products are
on Amazon.sa (Saudi Arabia)
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The virus is mainly
represented in a
non_serious way Examples of serious representations

Some products leverage a representation of

the virus to their potential buyers. In these
products, the virus is visualized in a colorful and
non-serious way rather than in a serious one.

PRODUCTS REPRESENTING Examples of Non-serious representations
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The majority of PPE
products are from
Amazon India

Personal protective equipment (PPE) are sold
mainly in indian Amazon marketplace, while
they are much less frequent in every other
marketplace.

HIGHLIGHT OF PPE
PRODUCTS IN INDIA
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PROTOCOL @1 > Protocol diagram

TOOLS

Google Sheets
Adobe Illustrator
Gephi

Custom script
Clarifai

Manually

Use country-specific
translations and
alternatives

PRELIMINARY
RESEARCH

DATA

COLLECTION

Research question

(El top e-commerce worldwide :)

list of platforms Snowballing enrichment

Why?

Worldwide (20 marketplaces)
Select platform Amazon— Covid queries not blocked

Don’t need an account to surf

<El top e-commerce in + [conutry_name] :)

Selected (17) Excluded (3)

Select relevant Amazon.com Amazon.com.tr
Amazon.it Amazon.cn
Amazon marketplaces
Amazon.br Amazon.pl

]
I
(Q “pandemic” + “covid") &’ switching VPN

‘e . Test on the
Country-specific covid keywords marketplace
name image
Save products for each link category
query in each country country L
query

There are only few
tagged category (most
of them are books),
the rest is unttaged

DATASET
BUILDING

DATA
VISUALIZATION

Filter untagged products

Remove non-pertinent products

li Automate content
recognition API

Analyze product’s images
with computer vision

Create preliminary clusters visualizations

Extract and highlight key findings

Build and refine data visualizations
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Which were the most
sold products in ltaly
during the pandemic
and how did their price
fluctuate through time?



PROTOCOL @02 > Introduction

One of the shopping trends that have characterized the
critical moments of the COVID 19 Pandemic has been
Panic Buying. People have started to buy huge stocks
of certain products, both online and offline, believing to
be preparing themselves to face the pandemic and the
lockdown. As a consequence prices have been affected
by these demand’s shocks in interesting ways.

©®®® ) amazonit eletironica, Boel, i X+ =
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= Tutte Black Friday in anficipo  Supermercato ni Regalo Besiseller Amazon Basics Novith  Servizio Chenti Acquista, Amazon dona alle scuole

BLACK FRIDAY IN ANTICIPO
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: 845 A 4,99€
Black Friday in anticipo Offerta Top Accedi per un'esperienza
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Accadi in modo sicuro

Vai a colpo sicuro per
i tuoi regali di Natale

www.amazon.it
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Sanitary Products
have experienced
higher fluctuations
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The price raised
up to €200 before
the first lockdown

.+ 12xAmuchina
Sanitizing Gel
80ml

Min. €21,50
21/03/2021

Max. €200
24/02/2020

Avg. €22,75

It is possible to notice how products such

as masks and Amuchina had an exponential
increase in price due to the panic buying effect.
Conversely, things, such as the thermometer,
have been influenced more by the reopening and
second wave of the pandemic.

12xNapisan
Spray Sanitizer
750ml

$Q%‘ q’

[

Min. €3,09
31/10/2020

Max. €47,70
02/06/2020

Due to schools
reopenings, the price
highly raised

w4 10xTalbots
. Disposable
"ﬂ” Kids Masks

Min. €4,99
10/03/2021

Max. €15,99
08/07/2020

‘ Price Fluctuations on Amazon.it

| Available Price Data

Unavailable Price Data,
possibly due to the product
being out of stock

% 8 Digital Infrared
. - Thermometer
" Multifunction 4inl

Min. €13,59
12/03/2021

Max. €34,99
19/09/2020

Avg. €16,22

The product has been
available since
September 2020

+~ Nasal Spray
= 125m1

Min. €3,39
28/02/2021

Max. €4,38
01/04/2020

The Body Source
First Aid Kit

Min. €15,99
05/06/2020

Max. €19,99
27/01/2021



PROTOCOL @2 > Findings 5

1 H Food and basic necessities, such as toilet paper, ‘ Price Fluctuations on Amazon.it
Exponentlal Increase had seen steep growths during the two waves
. o o and thus the lockdown caused by them. In
In prlces durlng the the “in between time” prices have been quite | Available Price Data
o constant and close to the pre-pandemic one. .
first Lockdown { Unavailable Price Data,

possibly due to the product
being out of stock

A

2xNewyond FEA; 5 4xNeutro Roberts
" 100xBorbone Pepper Mill Regina, | 4xRegina Soap
Coffee Capsule 170ml === Paper Towels ='ﬂ 100g

Barilla Barilla De Cecco E Mulino Bianco
~ Flour Tortellini O0live 0il - Biscuits
_ 1kg 2509r 11 3309r

Timeline —

Jan 2020

Restrictions

Feb 2020

Restrictions

Strict

Mar 2020

Apr 2020

Lockdown

May 2020

| Jun 2020

| Jul 2020

| Aug 2020

Restrictions

Medium

Sep 2020

Oct 2020

Restrictions

Nov 2020

Dec 2020

Lockdown

Jan 2021

| Feb 2021

Restrictions

Medium

| Mar 2021

Restrictions

Low

L Apr 2021

Min. €0,41 Min. €1,19 Min. €6,99 Min. €1,59 Min. €15,40 Min. €10,29 Min. €2,45 Min. €0,91
27/10/2020 16/07/2020 10/01/2021 02/04/2021 28/02/2020 27/02/2020 01/01/2021 01/09/2020

Max. €1,49 Max. €5,50 Max. €14,80 Max. €7,80 Max. €35,00 Max. €24,81 Max. €14,49 Max. €8,68
05/02/2020 28/12/2020 27/02/2020 26/03/2020 07/06/2020 31/05/2020 23/03/2020 03/09/2020

Avg. €0,41 Avg. €3,17 Avg. €6,98 Avg. €1,83 Avg. €17,23 Avg. €19,14 Avg. €2,64 Avg. €1,76
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Products such as yoga equipment, tablets or hair ‘ Price Fluctuations on Amazon.it

dyes have seen a high growth during both the
first and second lockdown. However, contrary
to the other two categories, the prices have
not dropped afterwards, probably due to social
media trends developed during the pandemic.

Quarantine Social
media trends have
influenced prices

| Available Price Data

Unavailable Price Data,
possibly due to the product
being out of stock

Sudden rise
after the first

The price remained
high during most of

the lockdown phase restrictions
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Min. €7,99 Min. €23,99 Min. €2,19 Min. €21,99 Min. €270,75 Min. €145,00 Min. €119,99
26/03/2020 06/01/2021 18/10/2020 29/11/2020 02/02/2020 23/02/2021 26/11/2020
Max. €18,99 Max. €52,99 Max. €18,23 Max. €31,99 Max. €419,00 Max. €361,03 Max. €249,99
05/03/2020 07/04/2020 14/02/2020 16/02/2021 18/02/2020 17/12/2020 30/11/2020
Avg. €9,28 Avg. €24,60 Avg. €5,31 Avg. €29,73 Avg. €319,67 Avg. €167,52 Avg. €150,15
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Food & Basic Necessities
€16

Products sold out
due to panic buying

Olive 0il
L

€0

Some of the analyzed products have gone sold out
on Amazon before and during the first lockdown. €7
It was impossible to find them. These are: razors,
bread mixers, Amuchina, flower, pasta, olive oil,
masks, nasal spray and sanitizing gel for surfaces.

Masks

Barilla
Tortellini
250gr
g g €0
: ; ; ; ; ; ; €3
‘ Price Fluctuations on Amazon.it : ; } ; .
No Restrictions Medium Restrictions :
Low Restrictions | sStrict Restrictions [ Lockdown i | o
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr
2020 2021
Due to the first Lockdoun I S .
many products were
unavailable on Amazon.it .
Sanitary Products Other Products
- - 1 - - - - - €200 €20
. . . . . . . e
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0 ; ; 0 0 0 0 a—
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Sanitizing ' . . ' . . . Fitness
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B . Kneader .

10xTalbots
Disposable

€50
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12xNapisan
Spray

Sanitizer
750m1

L'Oreal
Hair Dye
80ml

€0

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apg Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr
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PROTOCOL 02 > Protocol diagram

TOOLS

Google Sheets
Adobe Illustrator
. Rawgraph

ﬂ% Manually

PRELIMINARY
RESEARCH

Research question

<31 panic buying italy covid

)

<E% ”covid"+"farina"+"pasta"+"supermercati":)

Collect information

amazon.it

Collect information

Save selected product features

camelcamelcamel.com

Save selected product features

Collect information

list of most sold
products in Italy
during the pandemic

list of the first 10

results on amazon.it

for each product

product, source,
category, relation
to covid

expand the dataset

product, source, amazon
query, avg. price, max.
price, date, min. price,
date, category, relation

to covid

for the most relevant

products, take the
ASIN code of the 3
products with the
highest price during
the pandemic and the
most sold product

DATA
COLLECTION

DATASET
BUILDING

DATA
VISUALIZATION

keepa.com

Selection

Organize and analyze the dataset

(= |[B]

Create preliminary visualizations

Build data visualizations

Highlight key findings

Finalize the report with content

collect the price
history of selected
products

select the products
with the most
relelvant fluctuations

filters

import csv files

elaborate svgs
from Rawgraph

annotate findings
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How did the open
source communities
react to the sudden
heed of medical
supplies in the context
of Covid-19?



PROTOCOL @3 > Introduction

The worldwide medical supply chain was not ready
for the pandemic. Different countries of the world had
different reactions: while China focused on increasing
production and converting companies, Europe and
the US saw the widespread growth of open source
projects. The international community of makers,
hackers, crafters, DIY-ers, and small-to-medium scale
manufacturers answered quickly, producing over 48
million units of personal protective equipment and

medical supplies worldwide.

@ @ protocol 03 introduction

& FIND THEMAKERS == United States -

English =

Aggiungi set di dati

richledenti
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www . findthemasks . com
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Data in the next pages refers to projects uploaded on
opensourcemedicalsupplies.org.

OSMS is an initiative that brought together a global
network of over 70,000 makers, fabricators and medical
professionals to meet the medical supply needs
stemming from the pandemic.

Anybody from all over the world could submit a project to
the library, but before being uploaded the project had to
be reviewed by the OSMS team, based in the USA.

OSMS

Open Source
Medical Supplies
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THUMBNAILS OF THE PROJECTS
Since not all projects had a thumbnail,

just 203 of the original 220 totals are
included in this visualization

Face shields

THE JERSEY CITY
FACE SHIELD PROJECT

= pret |
- ~ "‘& E Everyday materials

Googles

Lasercut templates

Printing theframes
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ﬁw?_>r | EME& ef

{ L:'{,1

Voo

People wearing them
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Projects in opensourcemedicalsupplies.oxrg library 5

Decontamination Door openers

S Fl.

Hospital bed 1 Hand sanitizer

Examination

Circuits, Axrduino

" — YT tutorials

Separators

B
Iﬁ?

Contextuallzed photos
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Different timelines for
different equipment

Open source covid objects projects were thriving
in the first phase of the pandemic. However,
while projects regarding some categories of

objects are concentrated in a few months, others
were shared in a wider time lapse.

OPEN SOURCE PROJECTS DEVELOPMENT OVER TIME

Projects developed per month for each
B category (normalized)

@ projects developed

- Number of total projects per month

. Number of projects for each category

2012-2020

Feb

Max

Apx

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

Jan
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Maxr

Apx

May

Jun
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Sep

2020

2020

2020

2020

2020

2020

2020

2020

2020

2020

2020

2021

2021

2021

2021

2021

2021

2021

2021

2021

220

Total projects
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Projects in opensourcemedicalsupplies.oxrg library

2012-2020

Maxr

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

Jan

Feb

Maxr

Apx

May

Jun

Aug

Sep

2020

2020

2020

2020

2020

2020

2020

2020

2020

2020

2020

2021

2021

2021

2021

2021

2021

2021

2021

2021

70

Face masks

36

Face shields

Ventilators

26

Protective clothing

16

Examination

12

Separators

Hand sanitizer

Decontamination

Door openers

Goggles
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Independent makers
use big tech services

The individual and voluntary initiative was critical
for the development of open-source covid
objects projects, but their further development
and sharing exploited platforms and services
provided by big companies.

CHANNELS AND DEVELOPERS OF THE PROJECTS
Projects developed by . Owners of repository
independent volunteers platforms and services

Projects developed
by companies

Projects developed
by universities

Projects developed
by governments

PROJECTS PER CATEGORY OF DEVELOPER

Volunteers:

Individuals or groups without
the support or funding of
private companies, universities
and/or governments.

Governments
21

Projects in opensourcemedicalsupplies.oxrg library

58
Web post

21
Other

126
Repositories

30
Website

Wikifactory Instructables

GitHub

‘ .

Silicon labs

Google Drive

Tinker cad
Grabcad

Prusa printers

Thingiverse

3dprint.nih

CAD patterns

RAD patterns

IT companies

3D print companies

Governments

marketplaces

Non-profit




PROTOCOL @3 > Finding 03

Universities and
governments focused
on professionals

While private companies and volunteers
designed for the general public, as well as
for healthcare professionals, universities and
governments focused on the latter category.

RELATIONS BETWEEN DEVELOPERS AND RECEIVERS

Projects addressed to healthcare

. Projects addressed to private
citizens and individuals
. professionals on any level

Developers showing a similar behavior

Projects in opensourcemedicalsupplies.oxrg library 11

Developers Receivers

Volunteers

Hospitals
and health
institutions
Companies -
Equal division of receivers
Private
citizens

Universities

Governments

Prevalence of health institutions
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3D-printing as a first
choice in the USA

The USA was the country with the highest
concentration of developers. The US government
itself participated in many projects, mainly using
3D print technology.

PROJECTS DEVELOPED IN THE WORLD

B usa

Other countries in which
were developed projects

[::] Countries in which were
not developed projects

Total projects

%)  3D-print projects

Number of projects

Projects in opensourcemedicalsupplies.oxrg library 13

16 out of 18 projects
are using 3D-print

Volunteers

Governments Universities

Companies

Not USA

o =p Zo® 2;%%2>

Asia 12 projects

Africa 1 project o (j?
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TOOLS

R
&

Google Sheets
Adobe Illustrator
Rawgraph

Manually

PRELIMINARY
RESEARCH

DATA

COLLECTION

DATASET
BUILDING

DATA

VISUALIZATION

Research question

<El open source covid solutions

opensourcemedicalsupplies.org

m,

Collect information

[

Collect relevant projects

Save selected project features

Organize and analyze the dataset

=

Create preliminary visualizations

m,

Extract and highlight key findings

Build and refine data visualizations

sources, founders,
team, supporters

still online and
accessible

category receiver
channel technology
media date
developer

filters, colors,
pivot tables

15
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