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AGENDA

Overview of PPE related news

Ad-hoc supply chains for medical equipment
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THE COVID-19 CRISIS TRIGGERS AN UNPRECEDENTED GLOBAL
DEMAND INCREASE FOR IN PPE
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Prices for PPE has
Increased massively, in

some cases more than
1000%

&he New Hork Eimes

White House Airlifts Medical
Supplies From China in
Coronavirus Fight

Germany bans export of
medical protection gear due
to coronavirus
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CNBC
U.S. Health and Human
Services suggest the country

needs 300 million N95 masks
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Sources: (1) Reuters, March 2020 (2) CNN, February 2020 (3) CNBC, February 2020 (4) New York Times, March 2020.




Phase 1:

PPE DEMAND AND SUPPLY IN EUROPE 1/2

Demand Exceeds Supply

11.03.2020

German government guarantees
purchases for the next 12 months
for companies changing their
production to PPE (BVMed)

04.03.2020

GVS from ltaly produces now on
24 hour shifts to produce
1,450,000 masks per month
(Handelsblatt)

04.03.2020
Germany prohibits the export

of PPE (Reuters)

27.02.2020

Sandler AG produces melt-blown
fabric material for 5 million
respirators per day (BR)

21.03.2020
French government orders 250
million masks (Erance24)

20.03.2020

Trigema starts to produce face
masks and ramps up within 2
weeks to 100.000 masks per
week (Focus)

20.03.2020

Federal Institute of Germany
restricts supply of selected
pharmaceuticals (Spiegel)

19.03.2020
Germany cancels the export
prohibition of PPE (Spiegel)

Phase 2:
Emergency Shipments

27.03.2020

Coronavirus test kits imported
from China were withdrawn in
Spain as the detection rate was

only 30% (The Guardian)

27.03.2020

Dyson designed a new ventilator
which can be manufactured
quickly, efficiently and at volume
within 10 days (CNN)

24.3.2020
German government informs that 6
million masked lost at Kenia

airport (Spiegel)

22.03.2020

First transport of 30t PPE on
converted Lufthansa A330
passenger jet from Shanghai to
Frankfurt (AERO)
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FOCUS EUROPE
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31.03.2020

Wearing a face mask in public is
mandatory in Czech Republic,
Austria and Slovakia (CNN)

30.03.2020

Austria makes the wearing of face
masks outside the home
compulsory (Financial Times)

29.03.2020

The Netherlands has recalled
600,000 face masks from China
as they don’t meet safety
requirements (Business Insider)

29.03.2020

France orders 1 billion face
masks from China (EurAsian
Times)
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https://www.bvmed.de/de/bvmed/presse/pressemeldungen/spahn-sagt-medtech-branche-pragmatische-loesungen-zu
https://www.handelsblatt.com/politik/international/corona-epidemie-italienische-hersteller-von-schutzmasken-produzieren-jetzt-im-24-stunden-betrieb/25608848.html?ticket=ST-351149-VJThh2plne22IGzOfHyK-ap2
https://www.reuters.com/article/health-coronavirus-germany-exports/germany-bans-export-of-medical-protection-gear-due-to-coronavirus-idUSL8N2AX3D9
https://www.br.de/nachrichten/bayern/coronavirus-produktion-fuer-schutzmasken-vlies-in-bayern-boomt,RrfvmAZ
https://www.focus.de/finanzen/boerse/wirtschaftsticker/virus-trigema-und-eterna-stellen-mundschutz-masken-her_id_11795886.html
https://www.spiegel.de/wirtschaft/corona-krise-bundesinstitut-schraenkt-arzneimittelversorgung-fuer-grosshaendler-ein-a-45b56eb1-76f5-41e8-8478-61ded3ff5bfa
https://www.spiegel.de/wirtschaft/soziales/coronavirus-bundesregierung-hebt-eu-exportverbot-fuer-schutzkleidung-auf-a-da32256c-bf75-421b-89d9-3bb6820e4dda
https://edition.cnn.com/2020/03/26/tech/dyson-ventilators-coronavirus/index.html
https://www.spiegel.de/politik/deutschland/coronavirus-in-deutschland-sechs-millionen-schutzmasken-spurlos-verschwunden-a-b3ba8e1e-2a79-438a-9d85-dd52f53e428e
https://www.aero.de/news-34666/Lufthansa-A330-holt-medizinische-Ausruestung-aus-Shanghai.html
https://www.ft.com/content/f68f3063-5024-4654-9389-bcc7ee1efd8e
https://www.businessinsider.com/coroanvirus-holland-recalls-over-half-a-million-masks-imported-from-china-2020-3?r=DE&IR=T
https://eurasiantimes.com/corona-business-china-gets-1-billion-face-mask-order-from-france/
https://edition.cnn.com/2020/03/31/health/coronavirus-masks-experts-debate/index.html
https://www.france24.com/en/20200321-french-government-orders-250-million-masks-against-coronavirus-olivier-v%C3%A9ran-says
https://www.theguardian.com/world/2020/mar/27/coronavirus-test-kits-withdrawn-spain-poor-accuracy-rate

PPE DEMAND AND SUPPLY IN EUROPE 2/2

Phase 2:
Emergency Shipments

07.04.2020

Chancellor Merkel secures direct
access for Germany to selected
reliable and high-grade suppliers
of PPE in China (Tagesschau)

04.04.2020

China sends 4 Million face
masks and over 400,000
Protective Suits to Hungary

(Hungary Today)

02.04.2020

Face masks that France ordered
from China were bought by the
United States as they waited to
be loaded onto cargo planes (rfi)

31.03.2020

WHO stands by recommendation
to not wear masks if you are not
sick or not caring for someone
who is sick (CNN)
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09.04.2020

to face masks to produce 1
million masks per day (Melitta)

Melitta Group changes production

08.04.2020

German companies struggle to
import melt-blown fabric as
countries of their suppliers prohibit
export of it (WiWo)

08.04.2020

Melt-blown fabric (most important
material for respirators) is
completely sold out in Germany
(Wiwo)

08.04.2020

German government subsidize
investments into melt-blown
fabric production facilities with
40 million € (SZ)

Phase 3:
Setup of Local Produduction

17.04.2020

increase massively due to low
capacity (The Load Star)

Freight rates from Asia to Europe

13.04.2020

Germany does not store enough
face masks to support the
healthcare sector fully (Zeit)

10.04.2020

Packages with face masks
deliveries are incomplete and
missing up to 2/3 of the content
(Bild)

09.04.2020

Germany estimates a demand of
several billion masks within
months for all variants of face
masks (S2)

SELECTED NEWS
FOCUS EUROPE

29.04.2020

Obligation to wear masks in
public transportation, shops and
markets all over Germany (Focus)

26.04.2020

The biggest healthcare wholesaler
in Germany is as far as possible

sold out of face masks (Spiegel)

21.04.2020

UK will not have enough face
masks for the demand if the
government recommends wearing
them in public (Einancial Times)
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https://www.tagesschau.de/investigativ/ndr/corona-deutschland-china-gesichtsmasken-101.html
https://hungarytoday.hu/coronavirus-china-sends-equipment-face-mask/
http://www.rfi.fr/en/europe/20200402-china-coronavirus-face-mask-france-stolen-us
https://edition.cnn.com/2020/03/30/world/coronavirus-who-masks-recommendation-trnd/index.html
https://www.wiwo.de/unternehmen/industrie/coronavirus-vliesmangel-gefaehrdet-masken-produktion-in-deutschland/25727078.html
https://www.wiwo.de/unternehmen/industrie/coronavirus-vliesmangel-gefaehrdet-masken-produktion-in-deutschland/25727078.html
https://www.sueddeutsche.de/politik/coronavirus-schutzmasken-produktion-1.4872398
https://www.zeit.de/wirtschaft/2020-04/mundschutz-masken-unternehmen-produktion/komplettansicht
https://www.bild.de/politik/inland/politik-inland/coronavirus-und-klau-wo-verschwinden-unsere-masken-69963278.bild.html
https://www.sueddeutsche.de/gesundheit/gesundheit-bundesregierung-sieht-milliarden-bedarf-an-schutzmasken-dpa.urn-newsml-dpa-com-20090101-200409-99-652248
https://www.focus.de/finanzen/recht/maskenpflicht-in-deutschland-ab-wann-sie-wo-gilt-bundeslaender-im-ueberblick_id_11906207.html
https://www.n-tv.de/panorama/Medizinische-Masken-sind-Mangelware-article21740317.html
https://www.ft.com/content/f726a253-664f-406f-8daf-6b313c0cf8e4
https://www.melitta-group.com/de/Melitta-stellt-ab-sofort-Millionen-Atemmasken-her-3659.html
https://theloadstar.com/air-freight-rates-the-highest-ive-ever-seen-as-demand-for-freighters-rises/

26.02.2020

Commerce Department publishes
a flier on how to sell critical
medical products to China and

Hong Kong (Washington Post)

PPE DEMAND AND SUPPLY IN USA 1/2

Phase 1:
Demand Exceeds Supply

16.03.2020

Prestige Ameritech has ramped up
mask production from 250,000
to 1,000,000 masks per day

(Wired)

25.02.2020

U.S. Health and Human Services
suggest the country needs 300
million N95 masks (CNBC)

01.02.2020

Prestige Ameritech daily turns
down orders on average of 100
million face masks (Wired)

23.01.2020

Surgical masks start selling out
at the pharmacies in Seattle,
where a resident recently returned
infected from China (BBC)

29.02.2020

US Surgeon General Jerome
Adams tweets masks don’t
protect the general public
(NY Times)

28.02.2020

U.S. manufacturers shipped
millions of dollars’ worth of PPE
to China in January and February

(Washington Post)

27.02.2020
CDC recommends not to wear
masks in public (CNN)
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Phase 2:

FOCUS USA

SELECTED NEWS

Emergency Shipments

24.03.2020

Fashion brands such as Prada,
Kering and H&M switching into
the production of face masks

(LA Times)

21.03.2020

3M has doubled production of
N95 face masks to 1.1 billion per
year, including 400 million in the

U.S. (WSJ)

21.03.2020

New manufacturers jump into
mask making but facing
shortages of key supplies and

equipment (WSJ)

16.3.2020

Health care officials warn that US
don’t have enough PPE stocked
to fulfill the anticipated need (CNN)

29.03.2020

White House airlifts medical
supplies from China with 22
flights (NY Times)

28.03.2020

Shoemaker New Balance starts to
produce face masks

(CBS Boston)

27.03.2020

WHO warns about global
shortage of PPE for medical staff
(CNN)

27.03.2020

Trump invokes Defense
Production Act law to compel GM
and other manufacturers to
produce ventilators (The Guardian)
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https://www.washingtonpost.com/health/us-sent-millions-of-face-masks-to-china-early-this-year-ignoring-pandemic-warning-signs/2020/04/18/aaccf54a-7ff5-11ea-8013-1b6da0e4a2b7_story.html
https://www.cnbc.com/2020/02/25/coronavirus-us-health-secretary-azar-says-more-cases-likely.html
https://www.wired.com/story/surreal-frenzy-inside-us-biggest-mask-maker/
https://www.bbc.com/news/51245373
https://www.nytimes.com/2020/02/29/health/coronavirus-n95-face-masks.html
https://www.washingtonpost.com/health/us-sent-millions-of-face-masks-to-china-early-this-year-ignoring-pandemic-warning-signs/2020/04/18/aaccf54a-7ff5-11ea-8013-1b6da0e4a2b7_story.html
https://edition.cnn.com/asia/live-news/coronavirus-outbreak-02-27-20-intl-hnk/h_0a2607bada22056c9fd10010734a9e1e
https://www.wsj.com/articles/new-manufacturers-jump-into-mask-making-as-coronavirus-spreads-11584792003
https://www.wsj.com/articles/new-manufacturers-jump-into-mask-making-as-coronavirus-spreads-11584792003
https://www.spiegel.de/politik/deutschland/coronavirus-in-deutschland-sechs-millionen-schutzmasken-spurlos-verschwunden-a-b3ba8e1e-2a79-438a-9d85-dd52f53e428e
https://edition.cnn.com/2020/03/16/politics/top-health-officials-stockpiled-equipment/index.html
https://boston.cbslocal.com/2020/03/28/coronavirus-new-balance-medical-mask-manufacturing/
https://edition.cnn.com/2020/03/31/health/coronavirus-masks-experts-debate/index.html
https://www.theguardian.com/us-news/2020/mar/27/trump-defense-production-act-coronavirus-gm
https://www.nytimes.com/2020/03/29/business/economy/coronavirus-china-supplies.html
https://www.wired.com/story/surreal-frenzy-inside-us-biggest-mask-maker/
https://www.latimes.com/lifestyle/story/2020-03-24/fashion-brands-face-masks-medical-surgical-gowns-coronavirus

PPE DEMAND AND SUPPLY IN USA 2/2

02.04.2020

New England Patriots transport
with their jet 1.2 million N95
masks from China to USA

(USA Today)

31.03.2020

Drager plans to built a facility in the
US for an order of N95 respirators
in higher double-digit numbers
from US government (Dréger)

30.03.2020

First aircraft carrying medical
supplies from China arrives in U.S.
including 1.7 million surgical and
130,000 N95 masks (CGTN)

27.03.2020

CDC continue to state that masks
don’t necessarily protect healthy
individuals from getting infected

(NY Times)
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Phase 2:
Emergency Shipments

07.04.2020

Los Angeles Mayor announces
face masks obligation when
visiting essential businesses

(LA Times)

03.04.2020

White House tries to force 3M to
export 10 million respirators to
the US from its hub in Singapore
produced for the Asian market (ET)

03.04.2020

CDC recommends to wear face
masks in areas of significant
community-based transmission
(CDC)

03.04.2020

Trump wants to end exports of
masks to Canada and Latin
America (BBC)

SELECTED NEWS
FOCUS USA

KLU
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Phase 3:

Setup of Local Produduction

16.04.2020

US-bound PPE and other medical
equipment is stranded in
warehouses in China due to new
Chinese export restrictions (WSJ)

11.04.2020

Battelle decontaminates face
masks for 100 hospitals and
produces decontamination
chambers (NY Times)

08.04.2020

GM secures $490 Million contract
from the government to make
30.000 ventilators (TTNews)

07.04.2020

California secures monthly supply
of 200 million N95 and surgical
masks from a consortium of
different suppliers (LA Times)

25.04.2020

US government plans to export
ventilators to Latin America,
Indonesia, Europe as the US has
excess capacity of ventilators (SZ)

25.04.2020

Project N95 counts 258,788,120
requests from 7612 institutions
for N95 masks for the next 30
days for the USA (Project N95)

17.04.2020

Prices for PPE has increased
massively, in some cases more
than 1000% (CNN)

17.04.2020

Freight rates from Asia to USA
increase massively due to low
capacity (The Load Star)
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https://eu.usatoday.com/story/sports/nfl/patriots/2020/04/02/new-england-patriots-plane-1-million-n-95-masks-china/5110553002/
https://www.draeger.com/Corporate/Content/29e_US_order.pdf
https://news.cgtn.com/news/2020-03-30/First-aircraft-carrying-medical-supplies-from-China-arrives-in-U-S--Ph2wcnA0Ok/index.html
https://www.nytimes.com/2020/03/27/health/us-coronavirus-face-masks.html
https://www.ft.com/content/cee34681-5f47-416b-9cbc-d824e9eec68e
https://www.cdc.gov/coronavirus/2019-ncov/prevent-getting-sick/cloth-face-cover.html
https://www.bbc.com/news/world-us-canada-52161032
https://www.nytimes.com/2020/04/11/business/coronavirus-n95-mask-decontaminating-reuse.html
https://www.ttnews.com/articles/gm-secures-490-million-us-contract-make-ventilators
https://www.latimes.com/california/story/2020-04-07/california-gavin-newsom-200-million-masks-coronavirus-rachel-maddow
https://www.projectn95.org/map
https://edition.cnn.com/2020/04/16/politics/ppe-price-costs-rising-economy-personal-protective-equipment/index.html
https://theloadstar.com/air-freight-rates-the-highest-ive-ever-seen-as-demand-for-freighters-rises/
https://www.sueddeutsche.de/politik/coronavirus-weltweit-aktuell-news-1.4830581
https://www.latimes.com/science/newsletter/2020-04-07/coronavirus-today-masks-mandatory-garcetti-coronavirus-today
https://www.wsj.com/articles/chinas-export-restrictions-strand-medical-goods-u-s-needs-to-fight-coronavirus-state-department-says-11587031203

Phase 1:
Demand Exceeds Supply

03.02.2020

Itis obligatory to wear face
masks in public in the first to
provinces of China (Bangkok Post)

31.01.2020

Taiwan anticipates a high demand
on face masks and starts
rationing them through a weekly
allowance (The Guardian)

30.01.2020

China imports within a week 56
million respirators and masks
from suppliers outside of China

(NY Times)

23.01.2020
Face masks are now mandatory
to wear in Wuhan (CNN)

PPE DEMAND AND SUPPLY IN ASIA 1/2

08.02.2020
Shanghai makes wearing masks
mandatory in public places

(Xinhuanet)

06.02.2020

China is capable of producing 20
million masks and 600,000 N95
masks per day (Inkstone)

04.02.2020

China orders 145 million masks
from Egypt to tackle coronavirus
epidemic (The New Arab)

03.02.2020

Wearing a face mask in public
becomes obligatory for more than
300 million people in China (Nau)
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Source: KLU analysis
Note: Click on news source for cited articles

SELECTED NEWS
FOCUS ASIA

Phase 3:

Setup of Local Produduction

12.03.2020

More than 80 million counterfeit
or faulty masks had been seized
in February (LA Times)

01.03.2020

3000 companies added PPE
production to area of operation in
the Chinese commercial register in
January & February (Tagesspiegel)

14.02.2020

More than 1700 Chinese medical
workers have already been
infected also due to scant supply
of PPE (NY Times)

08.02.2020

BYD produces daily 5 million face
masks and is the first car
manufacturer in China to produce
masks for retail sale (Tagesspiegel)

16.03.2020

Price for a ton of melt-down fiber in
China has increased from 6,000$
to 60,000% (npr)

16.03.2020
China has increased face mask
production to 200 million per day

(npr)

13.03.2020

Face mask exports from China to
other countries are still restricted
through the government

(NY Times)

12.03.2020

China has increased face mask
production from 20 million to
100 million per day (South China

Morning Post)

KLU
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https://www.bangkokpost.com/business/1849269/chinese-authorities-promote-face-masks-but-some-experts-question-them
https://www.theguardian.com/world/2020/apr/26/coronavirus-face-masks-why-covering-up-is-becoming-the-new-normal
https://www.nytimes.com/2020/03/13/business/masks-china-coronavirus.html
https://edition.cnn.com/asia/live-news/coronavirus-outbreak-intl-hnk/h_8efb662fe7d3e540834de4a40eee2ad5
https://www.inkstonenews.com/health/china-cant-make-enough-face-masks-amid-coronavirus-epidemic/article/3049294
https://english.alaraby.co.uk/english/news/2020/2/4/china-orders-145m-masks-from-egypt-to-tackle-coronavirus
https://www.nau.ch/news/ausland/china-braucht-dringend-masken-zum-schutz-vor-coronavirus-65656133
https://www.tagesspiegel.de/wirtschaft/gute-geschaefte-dank-covid-19-wenn-sogar-autokonzerne-atemschutzmasken-produzieren/25666520.html
https://www.nytimes.com/2020/02/14/world/asia/china-coronavirus-doctors.html
https://www.tagesspiegel.de/wirtschaft/gute-geschaefte-dank-covid-19-wenn-sogar-autokonzerne-atemschutzmasken-produzieren/25666520.html
https://www.npr.org/sections/goatsandsoda/2020/03/16/814929294/covid-19-has-caused-a-shortage-of-face-masks-but-theyre-surprisingly-hard-to-mak?t=1584976192533&t=1587811922641
https://www.nytimes.com/2020/03/13/business/masks-china-coronavirus.html
https://www.scmp.com/economy/global-economy/article/3074821/coronavirus-chinas-mask-making-juggernaut-cranks-gear
https://www.npr.org/sections/goatsandsoda/2020/03/16/814929294/covid-19-has-caused-a-shortage-of-face-masks-but-theyre-surprisingly-hard-to-mak?t=1584976192533&t=1587811922641
http://www.xinhuanet.com/english/2020-02/08/c_138766346.htm
https://www.latimes.com/world-nation/story/2020-04-10/china-beijing-supply-world-coronavirus-fight-quality-control

01.04.2020
China has ramped up production
of respirators to nearly 12 times

(NY Times)

its earlier level of 10 million a day

31.03.2020
Taiwan's surgical mask output
hits 13 million per day

(Focus Taiwan)

31.03.2020

WHO stands by recommendation
to not wear masks if you are not
sick or not caring for someone
who is sick (CNN)

31.03.2020

Turkmenistan forbids wearing
face masks and the use of the
word Coronavirus (Daily Mail)

PPE DEMAND AND SUPPLY IN ASIA 2/2

Phase 3:
Setup of Local Produduction

09.04.2020

during transportation, courier

transport them (The Star)

As face masks go missing regular

companies in Malaysia refuse to

03.04.2020

Singapore no longer discourages
residents from wearing masks in
public and distribute reusable
face masks (This Week in Asia)

03.04.2020

Japans Prime Minister proposes to
distribute 2 masks to each
household in Japan (CNN)

02.04.2020
Taiwan to donate 7 million masks
to Europe and 2 million to USA

(ABC News)
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Source: KLU analysis
Note: Click on news source for cited articles

26.04.2020

China confiscated until today 89
million face masks which don’t
fulfill international standards

(Spiegel)

17.04.2020

Freight rates from Asia to Europe
increase massively due to low
capacity (The Load Star)

15.04.2020

Face masks become obligatory
when leaving home in Singapore
(Reuters)

10.04.2020

PPE shortage in Pakistan
triggers protests from doctors and
medical staff (BBC)

SELECTED NEWS
FOCUS ASIA

KLU

KUHNE LOCISTICS UNIVERSITY

SLIDE 8



https://www.nytimes.com/2020/04/01/business/coronavirus-china-masks.html
https://focustaiwan.tw/society/202003310020
https://edition.cnn.com/2020/03/30/world/coronavirus-who-masks-recommendation-trnd/index.html
https://www.dailymail.co.uk/news/article-8175305/Turkmenistan-bans-word-coronavirus-threatens-arrest-seen-wearing-face-mask.html
https://www.scmp.com/week-asia/health-environment/article/3078399/coronavirus-whats-behind-singapores-u-turn-wearing
https://edition.cnn.com/2020/04/02/asia/japan-coronavirus-shinzo-abe-masks-hnk-intl/index.html
https://abcnews.go.com/Health/taiwan-donate-10-million-masks-countries-hit-hardest/story?id=69918187
https://theloadstar.com/air-freight-rates-the-highest-ive-ever-seen-as-demand-for-freighters-rises/
https://www.reuters.com/article/us-health-coronavirus-singapore/singapore-about-turns-on-masks-making-them-compulsory-in-virus-fight-idUSKCN21W1EW
https://www.bbc.com/news/world-asia-52243901
https://www.thestar.com.my/news/nation/2020/04/09/face-masks-are-going-missing-during-transit
https://www.n-tv.de/panorama/China-konfisziert-Millionen-Schutzmasken-article21740632.html

AGENDA

Overview of PPE related news

Ad-hoc supply chains for medical equipment
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CRITICAL MEDICAL PRODUCTS IN THE COVID-19 CRISIS

Disinfectant Protective equipment Ventilators

STATUS
APRIL 1, 2020

Drugs

WRfenftnyfo

Assessment
delivery situation
in Germany
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Panadol

Advance

500 mg Tablets
Paracetamol

2

)
‘ Fast Absorp
He he

S nv'
Aches & pain of colds & flu v/
Easy on the stomach v/
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FOR MANY PRODUCTS WE SEE A VERY HIGH INCREASE IN DEMAND WHILE
PRODUCTION STILL APPEARS STABLE

— Supply | Demand

= Export bans on medical | Increasing replacement
products demand due to real
' ' consumption

Delays due to border
controls Panic buying by end

Limited transport customers

capacities - R Speculations by

Production downtimes middlemen
due to quarantine f -~ Stockpiling purchases
measures | —— by governmental

' institutions
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THE DEVELOPMENT OF DEMAND CANNOT BE REFLECTED BY NORMAL SUPPLY CHAINS

Sales ventilators 2019 Potential demand 2020
- Worldwide, in ,000s - - Worldwide, in ,000s -

~+1300%

1,000

77
Mobil devices- 9
Intensive caﬂ
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Source: KLU analysis, NZZ, IPG Research

Newborn\

KUHNE LOGISTICS UNIVERSITY

EXAMPLE:
VENTILATORS

» Estimated global available ventilators for
intensive care medicine 2019:
400-500 thousand

» |ndustry sales 2019: US$ 2.8 billion
(including US$ 1.3 billion for
consumables such as filters, tubing and
face masks)

= Top manufacturer of ventilators for
intensive care medicine:

- Getinge (Sweden) 22%

- Hamilton (USA/CH) 22%

- Drager (GER) 16%

- Mindray (China) 10%

- Medtronic (Ireland/USA) 5%
- Léwenstein (GER) 3%

- Vyaire Medical (USA) 3%

- GE Healthcare (USA) 2%

- Other: 17%
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OPTIONS FOR THE EXPANSION OF PRODUCTION THROUGH AD-HOC SUPPLY CHAINS

Potential
expansion
of capacity

A

Production at the current manufacturer ;

P&G uses five additional
plants to produce hand
disinfectant

—

Drager switches production
of ventilators to three-shift
operation (from the previous
three-digit number of
employees)

50 - 250%

40 - 120%

Option 1:
Excess work on
previously used

machines / facilities

Option 2:
Expansion of production
on new plants / factories

at the current manufacturer
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Production at a new manufacturer

Jagermeister uses 50,000
liters of alcohol to produce
disinfectants

Cooperation between GM
and Ventec for ventilators:
Increase production target
from 200 to 20,000 per
month

—

100 - 1,000%

Option 3:
Expansion of production
on existing plants
of new manufacturers

—

500 - 10,000%

Option 4:
Cooperation and
transfer of production
to new manufacturers

SLIDE 13




CHALLENGES OF AD-HOC SUPPLY CHAINS

|/

= Coordination with new SC partners (e.g.
investments, IT)

=  Quantity planning

= Sale after the end of the emergency

Engineering Production Distribution
= Trade-Offs = Bottlenecks in = Quality = Allocation in
= Certification raw materials / = Machine case of
= Engineer-to- components bottlenecks excess
Available-Supply = |dentification of = Staff bottlenecks demand
- alternative ... = Security
suppliers .
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DEVELOPMENTS IN SUPPLY CHAINS FOR FACE MASKS

EXAMPLE SUPPLY CHAIN
MASKS WITH HIGH FILTRATION

= Strong import dependencies for face

Mechanical Raw material Mask production masks: e.g. USA with import share of
engineering production 95% for surgical masks and 70% for
masks with high filtration
= Reicofil (Troisdorf) = Sandler AG = Drager manufactures = |ncrease in production of all mask types
manufactures melt (Schwarzenbach) FFP2 masks in in China from 10 million per day in
blown machines to currently supplies fine plants in Sweden 2019 to 200 million per day in March
produce high-tech filter nonwoven fleece and South Africa 2020 (including 600 thousand FFP2)
nonwoven fabrics materials for up to five (production by
- One plant million FFP2 face masks  welding) " US manufacturer 3M has doubled

= m mm e - worldwide production of FFP2 masks
(US Standard: N95) since the beginning
of the year to around 4 million per day

produces filter
material for up to
1.8 million FFP2/3

masks per day = USA could need more than 3.5 billion

= Delivery time: 3,5 —~~~ """ """ --------------——=moom o s o= FFP2/N95 masks
’ Ad-Hoc Supply Chain _
months = Market prices for FFP2 masks rose
= Prices: from 3.8 from 0.40 Euro to over 10 Euro, but also
million euros raw materials, e.g. fine filter fleece in

China from 6,000 to 60,000 US$ per ton

PROF. DR KAl HOBERG | DEMAND AND SUPPLY FOR PERSONAL PROTECTIVE EQUIPMENT SLIDE 15
Source: KLU analysis, FAZ, NPR, SWP, WELT




3D PRINTING ENABLES DIGITAL DESIGNS TO BE CONVERTED
INTO FINISHED PARTS WHEN BOTTLENECKS OCCUR

KUHNE LOCISTICS UNIVERSITY

EXAMPLE:
3D PRINT

Spare part New developments Protective Equipment  Test kits

c

L Valves for connecting Splitter connection for Frame and adjustment ~ COVID-19 diagnostic

S patients to vital the supply of up to 4 mechanisms that dipsticks with flexible

€ ventilators persons with only one effective protect the nasal swabs for

O ventilator face with a clear film smears

c

= 6 hours after the inquiry  After successful field Worldwide printing in Up to 150,000

S ventilators of 10 tests the approval of large quantities (e.g. dipsticks / day made

g patients could be the authorities is now  FabLab with up to of bio-compatible

@  supplied expected 4,000 pieces per day)  material

Q /4

5

x ’

N
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PLEASE FEEL FREE TO CONTACT ME
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= « = R S Prof. Dr. Kai Hoberg
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Professor of Supply Chain und Operations Strategy
Head of Logistics Department

el
o

KlUhne Logistics University

Grol3er Grasbrook 17
20457 Hamburg
Germany

Tel.: +49 40 328707-202
Fax: +49 40 328707-209

E-Mail: Kai.Hoberg@the-klu.org
Website: www.the-klu.org
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