
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

CB DIGEST                           

FOR TECHNOLOGY 
      

!02), ΡΦȟ 
ΤΡΤΡ 
 
Every week CB DIGEST 

scours many of 

newspapers, magazines, 

and websites, searching for 

the most intriguing tech 

stories and the most 

thoughtful things ɀ left, 

right, and in-between. The 

CT DIGEST also reports on 

what the smartest people 

are saying about the world. 

 

 

 



1 
 

 
 
Find the Article You Need 
 

Technology and Industrial News  

Acquisition & Funding News  

Amid Downturn, Silicon ±ŀƭƭŜȅΩǎ .ŀƭŀƴŎŜ ƻŦ tƻǿŜǊ {ƘƛŦǘǎ CǊƻƳ {ǘŀǊǘǳǇǎ ǘƻ ±/ǎ 

6ÅÎÔÕÒÅ ÃÁÐÉÔÁÌ ÉÓÎȭÔ ÅÓÃÁÐÉÎÇ ÔÈÅ ÄÏ×Î×ÁÒÄ ÓÐÉÒÁÌ ÏÆ ÔÈÅ ÇÌÏÂÁÌ ÅÃÏÎÏÍÙ 

Leading VCs discuss how COVID-19 has impacted the world of digital health 

!ÄÄÉÏÎÉÃÓȟ Á ÓÔÁÒÔÕÐ ÃÒÅÁÔÉÎÇ ȬÎÅØÔ-ÇÅÎȭ ÂÁÔÔÅÒÉÅÓ ÆÏÒ ÅÌÅÃÔÒÉÃ ÃÁÒÓ ÁÎÄ ÍÏÒÅȟ ÒÁÉÓÅÓ ΏΨ- 

Facebook Strikes Deal for AR Displays, Squeezing Out Apple 

'Tequila' powered biofuels more efficient than corn or sugar 

11 big things: Hard feelings at SoftBank in $41B spat 

Perception-action loops for drones develop with Microsoft simulation approach 

U.S. Chip Industry Lobbying to Stay Open Despite Virus Fears 

Ethical oversight: ESG in M&A 

#ÈÉÎÁȭÓ 6ÅÎÔÕÒÅ #ÁÐÉÔÁÌÉÓÔÓ 3ÔÁÒÔ -ÁËÉÎÇ $ÅÁÌÓȟ !ÍÉÄ 3ÉÇÎÓ ÏÆ 2ÅÃÏÖÅÒÙ 

Ȱ4ÈÅ ÆÕÔÕÒÅ ÓÔÁÒÔÓ ÈÅÒÅȱ ɀ four cases of industrial AR in automotive manufacturing 

MixComm !ÎÎÏÕÎÃÅÓ "ÒÅÁËÔÈÒÏÕÇÈ Χ' ΤΪ'(Ú "ÅÁÍÆÏÒÍÉÎÇ Ȱ35--)4 ΤΨΤΫ4-ȱ &ÒÏÎÔ %ÎÄ )# ȣ 

Chinese EV sales hit hard by COVID-19 outbreak, but only for short-term 

This Battery Breakthrough Changes Everything 

Printed Electrochromics boldly goes where no display has gone before 

Start-5ÐÓ !ÒÅ 0ÕÍÍÅÌÅÄ ÉÎ ÔÈÅ Ȭ'ÒÅÁÔ 5Î×ÉÎÄÉÎÇȭ 

.ÏËÉÁȡ Χ' ÃÁÎȭÔ ÂÅ ÄÏÎÅ ÐÒÏÐÅÒÌÙ ×ÉÔÈÏÕÔ ÃÌÏÕÄ ÃÏÍÐÕÔÉÎÇ 

7ÈÁÔȭÓ ÔÈÅ ÆÕÔÕÒÅ ÈÏÌÄ ÆÏÒ ÕÎÌÉÃÅÎÓÅÄ ÕÓÅ ÏÆ ÔÈÅ Ψ '(Ú ÂÁÎÄȩ 

Consumers spent record $23.4 billion on apps in Q1 2020, thanks to being stuck indoors 

Facebook, Instagram, WhatsApp Leaders Shift Focus During Crisis 

Crisis Management: The Overlooked Leadership Skill 

Amazon faces unprecedented challenges as dozens of warehouses grapple with COVID-19 outbreaks 

A design strategy to produce stable and high-energy aqueous zinc-manganese dioxide batteries 

Pandemic puts the brakes on micromobility 

GM and Honda are co-developing two new electric vehicles due to arrive in 2024 

'ÌÏÂÁÌ ÅÄÇÅ ÃÏÍÐÕÔÉÎÇ ÉÎÉÔÉÁÔÉÖÅ ÁÉÍÓ ÔÏ ÁÃÃÅÌÅÒÁÔÅ ÁÄÏÐÔÉÏÎ ÆÏÒ ȬÅÖÅÒÙÏÎÅȭ 

Private equity fundraising totals sure to tumble due to the coronavirus 

 



2 
 

Technology and Industrial News 

OneWeb files for bankruptcy 
OneWeb, a high-profile startup that raised billions to build a global network of satellites for internet access, has filed 
for bankruptcy protection. The London-based company, which counts SoftBank as a key backer, cited the 
coronavirus pandemic as a central factor of its inability to close a much-needed financing round. 
 
Big Asian Firms Are Selling Some of Their Venture Capital Investments 
Big Asian corporations that invested in startups are looking to sell their stakes in the secondary market as they 
retreat from the market to hoard cash in the current slowdown. The Financial Times said one company was offering 
to sell its shares of Gojek, the food dÅÌÉÖÅÒÙ ÁÎÄ ÒÉÄÅ ÈÁÉÌÉÎÇ ÁÐÐ ÔÈÁÔ ÉÓ )ÎÄÏÎÅÓÉÁȭÓ ÍÏÓÔ ÖÁÌÕÁÂÌÅ ÓÔÁÒÔÕÐȢ !ÎÏÔÈÅÒ 
ÆÉÒÍ ÈÁÄ ÏÆÆÅÒÅÄ ÓÈÁÒÅÓ ÏÆ $ÉÄÉ #ÈÕØÉÎÇȟ #ÈÉÎÁȭÓ ÇÉÁÎÔ ÒÉÄÅ ÈÁÉÌÉÎÇ ÁÐÐȢ 4ÈÅ ÒÅÐÏÒÔ ÄÉÄÎȭÔ ÉÄÅÎÔÉÆÙ  ×ÈÉÃÈ ÃÏÍÐÁÎÉÅÓ 
had sold their stakes. 
 
Ride hailing, a cash burning business even before the global slowdown caused by the Covid-19 pandemic, has been 
ÅÓÐÅÃÉÁÌÌÙ ÈÁÒÄ ÈÉÔ ÉÎ ÒÅÃÅÎÔ ×ÅÅËÓȢ 7ÈÉÌÅ #ÈÉÎÁȭÓ ÅÃÏÎÏÍÙ ÉÓ ÓÈÏ×ÉÎÇ ÓÏÍÅ ÓÉÇÎÓ ÏÆ ÒÅÃÏÖÅÒÙȟ ÉÔȭÓ ÕÎÃÌÅÁÒ ×ÈÁÔ ÔÈÅ 
short-term outlook will be. Firms may also be trying to cash out in the secondary market because the chances of an 
initial public offering anytime soon are fast approaching zero. 
 
Snap Is Well Positioned to Weather Downturn, Spiegel Says 
Snap CEO Evan Spiegel recently assured employees that the company is well-positioned to weather the impact on its 
business from the coronavirus pandemic, which has caused a significant pullback in ad spending globally, according 
to people who heard the remarks. At a virtual all-hands meeting for employees last Friday, Spiegel said Snap had a 
more diverse advertiser base than its rival Twitter, which had warned investors earlier in the week that revenue 
would fall. He also reminded employees that Snap had $2.1 billion in cash and investments at the end of December, 
thanks in part to a $1.26 billion debt offering last year.  
 
When asked by one employee whether Snap would give cash stipends to employees, as Facebook did recently, 
3ÐÉÅÇÅÌ ÓÁÉÄ 3ÎÁÐ ×ÏÕÌÄ ÐÒÉÏÒÉÔÉÚÅ ÔÈÅ ȰÐÅÏÐÌÅ ×ÈÏ ÎÅÅÄ ÉÔȢȱ 7ÉÔÈ ÁÌÌ 3ÎÁÐ ÅÍÐÌÏÙÅÅÓ ×ÏÒËÉÎÇ ÆÒÏÍ ÈÏme, he said 
the company redirected its food budget to fund meals for local schools in Los Angeles, where Snap is 
ÈÅÁÄÑÕÁÒÔÅÒÅÄȢ !ÌÌ ÏÆ 3ÎÁÐȭÓ ÃÏÎÔÒÁÃÔÏÒ ×ÏÒËÅÒÓ ×ÉÌÌ ÃÏÎÔÉÎÕÅ ÔÏ ÂÅ ÐÁÉÄ ×ÈÉÌÅ ÔÈÅÙȭÒÅ ÎÏÔ ÁÂÌÅ ÔÏ ×ÏÒË ÄÕÅ ÔÏ ÔÈÅ 
crisis, he said.  
 
Snap stock has fallen 31% since mid-February, more than the overall market, reflecting concerns about how ad-
dependent firms will be affected. On Monday, Snap shares were down 2.7% even as the overall market rallied. 
 
Software Maker KeepTruckin Lays Off 18% of Staff 
KeepTruckin, a well-funded maker of freight software, laid off 349 employees, 18% of its staff, according to an email 
viewed by The Information. KeepTruckin, which has raised more than $200 million from the likes of GV, IVP and Scale 
Venture Partners, sells compliance software and truck dashcams that helps freight carriers monitor their fleets. CEO 
Shoaib Makani wrote in the email that the company is likely to lose customers and see reduced revenue as fewer 
trucks hit the road. 
 
He wrote that all employees ÍÁËÉÎÇ ÍÏÒÅ ÔÈÁÎ ΏΧΡȟΡΡΡ ÁÁ ÙÅÁÒ ×ÏÕÌÄ ÎÅÅÄ ÔÏ ÔÁËÅ ΣΡϷ ÐÁÙ ÃÕÔÓ ÁÎÄ ÔÈÅ ÃÏÍÐÁÎÙȭÓ 
×ÏÕÌÄÎȭÔ ÐÁÙ ÏÕÔ ÂÏÎÕÓÅÓ ÔÈÉÓ ÙÅÁÒȢ Ȱ7Å ÃÏÎÓÉÄÅÒÅÄ ÁÌÌ ÏÐÔÉÏÎÓȟ ÂÕÔ ÕÎÆÏÒÔÕÎÁÔÅÌÙ ÔÈÉÓ ×ÁÓ ÔÈÅ ÏÎÌÙ ×ÁÙ ×Å ÃÏÕÌÄ 
ensure ensure viability of KeepTruckin during these uncertaÉÎ ÔÉÍÅÓȟȱ ÈÅ ×ÒÏÔÅȢ 
 
-ÁËÁÎÉ ÄÉÄÎȭÔ ÉÍÍÅÄÉÁÔÅÌÙ ÒÅÓÐÏÎÄ ÔÏ Á ÒÅÑÕÅÓÔ ÆÏÒ ÃÏÍÍÅÎÔȢ 4ÈÅ ÆÒÅÉÇÈÔ-industry news site Freightwaves first 
reported the layoffs. 
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Apple Buys Dark Sky Weather App 
Apple has acquired Dark Sky, maker of a popular mobile weather app, and is shutting down the Android version of 
ÔÈÅ ÓÏÆÔ×ÁÒÅȢ $ÁÒË 3ËÙȟ ×ÈÉÃÈ ÉÓ ÃÕÒÒÅÎÔÌÙ ÔÈÅ ÍÏÓÔ ÐÏÐÕÌÁÒ ×ÅÁÔÈÅÒ ÁÐÐ ÆÏÒ É/3 ÉÎ !ÐÐÌÅȭÓ !ÐÐ 3ÔÏÒÅȟ ÒÅÖÅÁÌÅÄ ÔÈÅ 
news in a blog post on Tuesday.  While the deal was likely a small oneɂ$ÁÒË 3ËÙ ÄÉÄÎȭÔ announce the financial 
termsɂ!ÐÐÌÅȭÓ ×ÉÌÌÉÎÇÎÅÓÓ ÔÏ ÁÃÑÕÉÒÅ ÉÔ ÓÕÇÇÅÓÔÓ ÔÈÅ ÇÒÏ×ÉÎÇ ÒÅÇÕÌÁÔÏÒÙ ÓÃÒÕÔÉÎÙ ÏÆ ÂÉÇ ÔÅÃÈ ÃÏÍÐÁÎÉÅÓ ÈÁÓÎȭÔ  
completely deterred acquisitions by them.  
 
However, the decision to eliminate the Android version of Dark Sky, along with a planned shutdown of an 
application programming interface that allowed other software to access Dark Sky weather data, could be of 
interest to regulators. Both moves seem to be eliminating consumer choices. There are plenty of weather apps, 
including one from Apple that is built into iOS, but Dark Sky attracted a following with an elegant interface and 
×ÅÁÔÈÅÒ ÕÐÄÁÔÅÓ ÔÁÉÌÏÒÅÄ ÔÏ ÕÓÅÒÓȭ ÌÏÃÁÔÉÏÎÓȢ 4ÈÅ ÃÏÍÐÁÎÙ ÔÁËÅÓ ÔÈÅ ÏÌÄ-fashioned approach of charging $3.99 for 
the app without badgering users with come-ons to make in-app purchases. 
 
Disney To Furlough Employees 
Disney is taking more cost cutting measures. A few days after it announced its executives were taking a temporary 
paycut, it announced it was going to be furloughing some employees. The ÁÎÎÏÕÎÃÅÍÅÎÔ ÄÉÄÎȭÔ ÓÐecify which 
ÓÅÃÔÉÏÎÓ ÏÆ ÔÈÅ ÃÏÍÐÁÎÙ ×ÏÕÌÄ ÂÅ ÁÆÆÅÃÔÅÄ ÏÒ ÈÏ× ÍÁÎÙ ÂÅÙÏÎÄ ÓÁÙÉÎÇ ÉÔ ×ÏÕÌÄ ÂÅ ÆÏÒ ȰÅÍÐÌÏÙÅÅÓ ×ÈÏÓÅ ÊÏÂÓ 
ÁÒÅÎȭÔ ÎÅÃÅÓÓÁÒÙ ÁÔ ÔÈÉÓ ÔÉÍÅȢȱ 
 
Reading between the lines here though this is obviously going to affect hourly employees who work at its shuttered 
theme parks. But it will be instructive to see which other sections of the company it hits. Production is stopped 
ÁÃÒÏÓÓ ÉÔÓ ÍÏÖÉÅÓ ÁÎÄ 46 ÓÈÏ×Ó ÁÓ ÉÓ ÐÕÂÌÉÃÉÔÙȢ 4ÈÅÎ ÔÈÅÒÅȭÓ ÔÈÅ ÁÄÖÅÒÔÉÓÉÎÇ ÄÉÖÉÓÉÏÎȟ ×ÈÉÃÈ ÈÁÓ ÓÅÅÎ ÍÁÊÏÒ  
headwinds, especially at ESPN while all sporting events are put on hold. Disney is promising to pay benefits while 
employees are furloughed and says they will remain employees throughout this period. As significant as this decision 
may be, it could only be the beginning of the belt tightening Disney will undergo as this crisis continues. 
 
Venture Capital-Backed Startups to Be Eligible for Stimulus Loans 
Amid widespread confusion over whether venture capital-backed startups will be eligible for loans administered by 
the Small Business Administration as part of the coronavirus stimulus package, House Minority Leader Kevin 
McCarthy offered some clarification Thursday. He told Axios that he spoke to Treasury Secretary Steven Mnuchin 
about the startup issue and saÉÄ ÔÈÁÔ ȰÔÈÉÓ ÉÓ ÇÏÉÎÇ ÔÏ ÂÅ ÓÏÌÖÅÄȟȱ ×ÉÔÈ ÎÅ× ÇÕÉÄÁÎÃÅ ÂÅÉÎÇ ÒÅÌÅÁÓÅÄ ×ÉÔÈÉÎ Á ÄÁÙ ÏÒ 
Ô×ÏȢ (Å ÓÁÉÄ ÉÆ Á ÓÍÁÌÌ ÂÕÓÉÎÅÓÓ ÉÓÎȭÔ ÃÏÎÔÒÏÌÌÅÄ ÂÙ Á ÓÉÎÇÌÅ ÏÕÔÓÉÄÅ ÓÈÁÒÅÈÏÌÄÅÒȟ ÉÔ ×ÏÕÌÄ ÂÅ ÅÌÉÇÉÂÌÅ ÆÏÒ ÔÈÅ ÐÒÏÇÒÁÍȟ 
which still leaves out private equity-owned businesses, Axios points out. 
 
If McCarthy is correct, it shows that venture-backed companies have many supporters in Washington and scores of 
letters and phone calls to the Treasury Department and the SBA from various groups and lawmakers had the 
intended effect. Part of the $2 trillion stimulus plan passed last week is the Paycheck Protection Program, which 
ÐÒÏÖÉÄÅÓ ÆÏÒÇÉÖÁÂÌÅ ÌÏÁÎÓ ÏÆ ÕÐ ÔÏ ΏΣΡ ÍÉÌÌÉÏÎ ÆÏÒ ÃÏÍÐÁÎÉÅÓ ×ÉÔÈ ÆÅ×ÅÒ ÔÈÁÎ ΧΡΡ ÅÍÐÌÏÙÅÅÓȢ "ÕÔ 3"!ȭÓ ÃÕÒÒÅÎÔ 
ȰÁÆÆÉÌÉÁÔÉÏÎ ÒÕÌÅÓȱ ×ÏÕÌÄ ÍÁËÅ ÉÔ ÓÏ ÂÕÓÉÎÅÓs with venture capitalists among their shareholders would be counted 
out. 
 
Carmakers Show Big Sales Decline; Tesla Surprises 
The automotive sector disclosed March sales figures reflecting the impact of coronavirus quarantines and, as 
ÅØÐÅÃÔÅÄȟ ÔÈÅÙȭÒÅ Á×ÆÕl.  
 
The most valuable automaker Toyota said sales decreased 35% in March from the same month last year, though 
hybrids were up 9%, according to CNET. Hyundai, Acura, Buick, Honda, Mitsubishi, Subaru were among the hardest 
hit brands, with March vehicle sales falling between 34% to 52%. For those watching the electric car field, Porsche 
said it was able to sell 221 Taycans, its first-ever electric vehicle whose retail price starts at $103,000. 
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The top electric carmaker, Tesla, whose CEO Elon Musk downplayed the global reaction to the Covid-19 virus, 
surprised analysts by delivering 88,400 vehicles in the first quarter of the year, up from 63,000 a year earlier. That 
ÄÏÅÓÎȭÔ ÍÅÁÎ -ÁÒÃÈ ÉÎ ÐÁÒÔÉÃÕlar was a good month: the company, like most other automakers, eventually shut 
down car production in its main facility in the San Francisco Bay Area. And Tesla delivered over 14,000 fewer cars to 
customers than it produced in the quarter, meaning the automaker increased its inventory of vehicles it is holding 
onto, according to Bloomberg.  
 
The quarterly disclosure by Tesla sent its stock up 16% after hours. The share price of Tesla, which is the No. 2 
automaker by market capitalization, has dropped by about half after peaking in mid-February, similar to the drop 
experienced by other carmakers. 
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Acquisition & Funding News 

 
Phantom AI raises $22 million to develop ADAS products 
Phantom AI announced its Series A funding, led by Celeres Investments and joined by Ford Motor Company and KT. 
Existing investors Millennium Technology Value Partners and DSC Investment also participate in the round. This 
funding will help the company democratize the use of advanced driver-assistance systems (ADAS) to reduce 
accidents, save lives and make driving more enjoyable, ×ÈÉÌÅ ÄÅÌÉÖÅÒÉÎÇ ÔÏÍÏÒÒÏ×ȭÓ ÓÅÌÆ-driving technology. 
(*Doosan & Chambiz visited Phantom AI on September 20, 2017 & February 6, 2018.)  
 
T--ÏÂÉÌÅ ÁÎÄ 3ÐÒÉÎÔ #ÌÏÓÅ ΏΤΨ ÂÉÌÌÉÏÎ -ÅÒÇÅÒȟ -ÕÃÈ ÔÏ 3ÏÆÔ"ÁÎËȭÓ 2ÅÌÉÅÆ 
T-Mobile and Sprint officially completed their $26 billion merger, bringing an end to a two-year regulatory fight over 
the combination of the third and fourth largest wireless carriers in the U.S. 
 
The closing is a huge relief to SoftBank which was the controlling shareholder in Sprint, the fourth-place competitor. 
The merger means SoftBank will shift SpriÎÔȭÓ ΏΥΡ ÂÉÌÌÉÏÎ ÐÉÌÅ ÏÆ ÄÅÂÔ ÏÆÆ ÉÔÓ balance sheet. The deal had run into 
significant opposition from state antitrust regulators who tried and failed to block it in federal court.  The companies 
argued that the combination would create a stronger firm that could compete head to head with AT&T and Verizon 
while aggressively developing 5G technology. 
 
Biotech startup CellFE raises $4.8M seed funding to develop microfluidics based device that delivers gene-editing 
molecules to human cells. CellFE, a San Francisco Bay Area-based biotech startup developing intracellular delivery 
platform to enable engineering of life-saving therapies, has closed $4.8 million Series Seed round of financing to fuel 
ÔÈÅ ÐÒÏÇÒÅÓÓ ÁÌÒÅÁÄÙ ÕÎÄÅÒ×ÁÙ ÔÏ×ÁÒÄÓ ÄÅÖÅÌÏÐÉÎÇ #ÅÌÌ&%ȭÓ ÉÎÎÏÖÁÔÉve solution to enable the engineering of the 
next generation cell therapies. The round was co-led by Dynamk Capital and Cota Capital co-led, with participation 
from Embark Ventures, Elm Ventures and McEwan Lane Family Trust. In conjunction with the funding, CellFE also 
announced that Dr. Gustavo Mahler, Venture Partner, Dynamk Capital and Cota CapitaÌȭÓ &ÏÕÎÄÅÒ ÁÎÄ -ÁÎÁÇÉÎÇ 
Partner Bobby Yazdani will be joining its board of directors. The additional investors joining this round reflects the 
continued interest in the rapidly growing cell therapy sector. 
 
Founded in 2018, CellFE is an early-stage startup company focused on the application of microfluidics in the process 
of delivering gene-ÅÄÉÔÉÎÇ ÍÏÌÅÃÕÌÅÓ ÉÎÔÏ ÈÕÍÁÎ ÃÅÌÌÓȢ #ÅÌÌ&%ȭÓ ÅØÅÃÕÔÉÖÅ ÔÅÁÍ ÉÓ ÃÏÍÐÏÓÅÄ of members who bring 
strong expertise in the theoretical and practical aspects of the technology, as well as experience in leadership and 
ÂÕÓÉÎÅÓÓ ÏÐÅÒÁÔÉÏÎÓȢ #ÅÌÌ&%ȭÓ ÒÅÓÅÁÒÃÈ ÁÎÄ ÄÅÖÅÌÏÐÍÅÎÔ ÅÆÆÏÒÔÓ ÁÒÅ ÌÅÄ ÂÙ ×ÏÒÌÄ-class scientists who share a passion 
for engineering life-saving therapies. 
 
EdTech startup Preply raises $10M in funding to grow its online language learning platform 
As life goes virtual for people all over the world, teachers and students globally have flocked to online language 
learning. Enter Preply, an edtech startup building a global human-to-human online tutoring marketplace with 
locations in Kyiv and Berlin. The company witnessed a record number of daily hours booked on the platform this 
week. The number of tutors registering on Preply has rocketed in regions such as the U.S., U.K., Germany, France, 
Italy and Spain. Over the past seven days, some countries have seen the number of tutor registrations triple, 
compared to the same period in February, and the number of hours students are booking on the platform has 
doubled in many parts of the globe. Today (March 30, 2020), the Kyiv, Ukraine-based Preply announced it has raised 
additional $10 million of funding to grow its network of 10,000 verified tutors teaching 50 languages to tens of 
thousands of students in 190 countries worldwide. The round, which doubles the total raised in the previous rounds, 
was led by London-based Hoxton Ventures, with participation from European investors Point Nine Capital, All Iron 
Ventures, The Family, EduCapital, and Diligent Capital. A number of individual angel investors also participated. 
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Founded in 2013 by the Ukrainian-based team of Kirill Bigai (CEO), Serge Lukyanov (Head of Design) and Dmytro 
Voloshyn (CTO), Preply now employs 125 staff of 25 nationalities in Kyiv and Barcelona with revenues having grown 
tenfolÄ ÉÎ ÔÈÅ ÌÁÓÔ ÔÈÒÅÅ ÙÅÁÒÓȢ 0ÒÅÐÌÙȭÓ ÐÉÏÎÅÅÒÉÎÇ ÉÎÎÏÖÁÔÉÏÎ ×ÁÓ ÔÏ ÕÓÅ ÍÁÃÈÉÎÅ-learning to increase the efficiency 
of pairing tutors with learners, wherever they are in the world, making smarter connections and cracking the code of 
effective language learning. 
 
VR workplace training startup Strivr lands $30 million Series B 
Virtual reality has been two years away from mainstream adoption for the past six years. In that time, huge 
companies have made big VR bets only to walk away, countless VR startups have faded or flared out and investment 
has slowed significantly. Building an attractive VR product for large enterprises to train employees remotely has 
remained one of the few major areas of opportunity, one that has been largely dominated by Strivr, which just 
locked down new funding bringing their total funding to $51 million. 
 
4ÈÅ 62 ÔÒÁÉÎÉÎÇ ÓÔÁÒÔÕÐ ÈÁÓ ÃÌÏÓÅÄ Á ΏΥΡ ÍÉÌÌÉÏÎ 3ÅÒÉÅÓ " ÒÏÕÎÄ ÌÅÄ ÂÙ 'ÅÏÒÇÉÁÎ 0ÁÒÔÎÅÒÓȟ  Á #ÁÎÁÄÉÁÎ ÆÉÒÍ ÔÈÁÔ ÈÁÓÎȭÔ 
been very active in the AR/VR space. CEO Derek Belch says the company ended up pitching a few dozen firms in this 
raise, and ÔÈÁÔ ×ÈÉÌÅ ÔÈÅ ÆÅÅÄÂÁÃË ×ÁÓ ȰÏÖÅÒ×ÈÅÌÍÉÎÇÌÙ ÐÏÓÉÔÉÖÅȟȱ ÔÈÅÒÅ ×ÅÒÅ ÃÅÒÔÁÉÎÌÙ ÓÏÍÅ ÓËÅÐÔÉÃÓȢ 
 
Palo Alto Networks to acquire CloudGenix for $420M 
Palo Alto Networks announced today ( March 31, 2020) that it has an agreement in place to acquire CloudGenix for 
$420 million. CloudGenix  delivers a software-defined wide area network (SD-WAN) that helps customers stay secure 
by setting policies to enforce compliance with company security protocols across distributed locations. This is 
especially useful for companies with a lot of branch offices or a generally distributed workforce, something just 
about everyone is dealing with at the moment as we find millions suddenly working from home.  
 
Nikesh Arora, chairman and CEO at Palo Alto Networks,  says that this acquisition should contribute to Palo AltÏȭÓ 
ȰÓÅÃÕÒÅ ÁÃÃÅÓÓ ÓÅÒÖÉÃÅ ÅÄÇÅȟȱ ÏÒ 3!3% ÓÏÌÕÔÉÏÎÓȟ ÁÓ ÉÔ ÉÓ ËÎÏ×Î ÉÎ ÉÎÄÕÓÔÒÙ ÐÁÒÌÁÎÃÅȢ 
 
Mobility services infrastructure company Via closes Series E round; valued at $2.25B 
Via, a company that provides digital infrastructure to power public mobility in cities around the world (earlier post), 
has raised a Series E financing led by EXOR. The financing values the company at $2.25 billion and will enable Via to 
advance its vision of efficient, accessible, and equitable public mobility. ,ÅÁÄÉÎÇ 6ÉÁȭÓ 3ÅÒÉÅÓ % financing, EXOR will 
invest $200 million in the company, and Noam Ohanaɂhead of EXOR Seeds, the early stage investment arm of EXOR 
ɂ×ÉÌÌ ÊÏÉÎ 6ÉÁȭÓ "ÏÁÒÄ ÏÆ $ÉÒÅÃÔÏÒÓȢ .Å× ÉÎÖÅÓÔÏÒÓ 3ÈÅÌÌȟ -ÁÃÑÕÁÒÉÅ #ÁÐÉÔÁÌȟ ÁÎÄ -ÏÒÉ "ÕÉÌÄÉÎÇ ÁÌÓÏ ÐÁÒÔÉÃÉÐÁÔÅÄ ÉÎ ÔÈÅ 
round, as did existing investors Pitango, 83North, Hearst Ventures, Ervington Investments, Planven Ventures, 
Broadscale Group, and RiverPark Ventures. 
 
6ÉÁȭÓ ÔÅÃÈÎÏÌÏÇÙ ÐÏ×ÅÒÓ ÔÈÅ ÎÅØÔ ÇÅÎÅÒÁÔÉÏÎ ÏÆ ÐÕÂÌÉÃ ÔÒÁÎÓÐÏÒÔÁÔÉÏÎȟ ÈÅÌÐÉÎÇ ÃÉÔÉÅÓ ÍÏÖÅ ÂÅÙÏÎÄ Á system of rigid 
ÒÏÕÔÅÓ ÁÎÄ ÓÃÈÅÄÕÌÅÓ ÔÏ Á ÆÕÌÌÙ ÄÙÎÁÍÉÃ ÎÅÔ×ÏÒËȢ 6ÉÁȭÓ ÁÌÇÏÒÉÔÈÍ ÅÆÆÉÃÉÅÎÔÌÙ ÃÏÍÂÉÎÅÓȟ ÉÎ ÒÅÁÌ Ôime, multiple 
passengers or packages headed in the same direction, significantly reducing urban congestion and emissions while 
providing a high quality and lower cost mobility service. 
 
Axonius raises $58M for cybersecurity 
New York-based Axonius, a 3-year-old cybersecurity asset management startup, announced it has closed on $58 
million in Series C funding. Lightspeed Venture Partners led the round, which brings the company's total funding to 
$95 million. 
 
Orion Labs secures $29M 
Orion Labs, which provides communication tools for deskless and frontline workers, has raised $29 million in a Series 
B round led by Dell Technologies Capital. The San Francisco-based company also named a new CEO, Gregory Taylor, 
who has previously held executive roles at several growth -stage tech companies. 
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Allset fills up with $8.25M for meal preordering 
Los Angeles-based Allset, a food preordering service for people looking for a quick bite, announced it has raised 
$8.25 million in a Series B funding round led by EBRD. Amid the coronavirus epidemic, the company has seen rapid 
shifts in neighborhood demand patterns, as well as surging interest in contactless pickup options. 
 
Dining and takeout food tech startup Allset raises $8.25M in Series B funding even as coronavirus ravages the 
restaurant industry 
With many businesses grappling with coronavirus pandemic, the impact of the deadly virus is more felt in the 
restaurant industry, with millions of restaurant workers laid off across the United States. However, in the midst of 
pandemic, one foodtech startup is still thriving. Allset is a platform that allows diners to pre-order and pre-pay meals 
to save them time normally spent waiting around. 
 
Co-founded by Ukraine-born Stas Matviyenko, the San Francisco, California-startup announced that it has raised 
$8.25 million in EBRD-led the Series B round, with participation from existing investors Andreessen Horowitz and 
'ÒÅÙÃÒÏÆÔȟ ÁÍÏÎÇÓÔ ÏÔÈÅÒÓȢ 4ÈÅ ÎÅ× ÒÏÕÎÄ ÂÒÉÎÇÓ ÔÈÅ !ÌÌÓÅÔȭÓ ÔÏÔÁÌ ÆÕÎÄÉÎÇ ÔÏ ΏΣΨȢΨ ÍÉÌÌÉÏÎȢ 
 
Olive raises $51M for health care AI 
Olive, a startup working on automating administrative processes so hospital employees can focus more on patient 
care, has just raised $51 million in a new funding round led by General Catalyst. The Columbus, Ohio-based company 
has been developing an AI workforce of interconnected bots that work to automate health care's most redundant, 
data-heavy tasks. 
 
Insight Partners closes $9.5B software growth fund 
Growth investor Insight Partners announced the final close of a $9.5 billion flagship fund, its largest to date. The 
fund, Insight Partners XI, will invest globally, focusing on investments of $10 million to $300 million in high-potential 
growth -stage software companies. 
 
SteadyMD secures $6M for telehealth 
St. Louis-based telehealth startup SteadyMD has raised $6 million in a Series A round led by Pelion Venture Partners. 
The company matches patients with doctors who practice primary care, pediatrics and functional medicine. Patients 
can talk to their doctors over the phone, video or text. 
 
Seattle machine learning startup OctoML raises $15M from Amplify and Madrona 
OctoML is charging ahead with its machine learning deployment software and on Friday announced a $15 million 
investment round to help support growth. The Seattle startup spun out of the University of Washington this past 
July, when it raised a $3.9 million seed round. Founded by a group of computer science experts, the company aims 
to help companies deploy machine learning models on various hardware configurations. 
 
OctoML is led by the creaÔÏÒÓ ÏÆ !ÐÁÃÈÅ 46-ȟ ÁÎ ÏÐÅÎ ÓÏÕÒÃÅ ȰÄÅÅÐ ÌÅÁÒÎÉÎÇ ÃÏÍÐÉÌÅÒ ÓÔÁÃËȱ ÔÈÁÔ ÓÔÁÒÔÅÄ ÁÓ Á 
ÒÅÓÅÁÒÃÈ ÐÒÏÊÅÃÔ ÁÔ ÔÈÅ 57ȭÓ 0ÁÕÌ 'Ȣ !ÌÌÅÎ 3ÃÈÏÏÌ ÏÆ #ÏÍÐÕÔÅÒ 3ÃÉÅÎÃÅ Ǫ %ÎÇÉÎÅÅÒÉÎÇ Á ÆÅ× ÙÅÁÒÓ ÁÇÏȢ )Ô ÈÁÓ 
attracted a thriving community of users including tech giants such as Amazon and Facebook that want to optimize 
and automate their deep learning models for IoT/edge or cloud deployment on an increasing number of platforms 
such as phones, cars, health devices, and other use cases. 
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Amid Downturn, Silicon VŀƭƭŜȅΩǎ .ŀƭŀƴŎŜ ƻŦ tƻǿŜǊ {ƘƛŦǘǎ CǊƻƳ {ǘŀǊǘǳǇǎ ǘƻ ±/ǎ 

By Kate Clark  
 
For years, ÅÎÔÒÅÐÒÅÎÅÕÒÓ ÈÁÖÅ ÃÁÌÌÅÄ ÔÈÅ ÓÈÏÔÓ ÉÎ 3ÉÌÉÃÏÎ 6ÁÌÌÅÙȭÓ ÓÔÁÒÔÕÐ ÅÃÏÓÙÓÔÅÍ ÁÓ ÁÎ ÁÂÕÎÄÁÎÃÅ ÏÆ ÃÁÐÉÔÁÌ 
chased a limited supply of good ideas.  
 
But in a matter of weeks, as businesses everywhere lurch to a halt due to the coronavirus pandemic, the pendulum 
has swung decidedly back toward venture capitalists. These investors say cash-hungry startups are now coming to 
them for investments on more favorable terms, offering more equity for less money than in the past.  
 
Ȱ)Æ ÙÏÕ ÎÅÅÄ ÔÏ ÒÁÉÓÅ ÍÏÎÅÙȟ ÙÏÕȭÒÅ ËÉÎÄ ÏÆ ÓÃÒÅ×ÅÄȟȱ ÓÁÉÄ -ÉÔÃÈÅÌÌ 'ÒÅÅÎȟ Á ÆÏÕÎÄÉÎÇ ÐÁÒÔÎÅÒ ÏÆ ,ÅÁÄ %ÄÇÅ #ÁÐÉÔÁÌȟ Á 
ÇÒÏ×ÔÈ ÅÑÕÉÔÙ ÆÉÒÍ ×ÉÔÈ ÉÎÖÅÓÔÍÅÎÔÓ ÉÎ 5ÂÅÒ ÁÎÄ 3ÐÏÔÉÆÙȢ Ȱ/ÖÅÒ ÔÈÅ ÌÁÓÔ ÄÅÃÁÄÅȟ ÃÏmpanies have had the upper 
ÈÁÎÄ ÂÅÃÁÕÓÅ ÔÈÅÒÅȭÓ ÓÏ ÍÕÃÈ ÍÏÎÅÙȢ .Ï×ȟ ÉÆ ÙÏÕ ÁÒÅ ÆÏÒÃÅÄ ÔÏ ÒÁÉÓÅ ÃÁÐÉÔÁÌȟ ɍÉÎÖÅÓÔÏÒÓɎ ×ÉÌÌ ÈÁÖÅ ÔÈÅ ÕÐÐÅÒ ÈÁÎÄ 
ÁÎÄ ÂÅ ÁÂÌÅ ÔÏ ÇÅÔ ÇÏÏÄ ÐÒÉÃÅÓȢȱ 
 
In one recent example, Lime, the once-hot operator of electric scooters, is trying to raise an emergency round of 
capital at a valuation of $400 million, an 80% discount from its last round, The Information reported last week. The 
drop in valuation means investors can buy more for less, a prospect that has many funds preparing to accelerate the 
pace of tÈÅÉÒ ÉÎÖÅÓÔÉÎÇȢ ,ÉÍÅ ÉÓ ÏÎÅ ÏÆ ÔÈÅ ÆÉÒÓÔ ȰÕÎÉÃÏÒÎÓȱɂstartups worth more than $1 billionɂto see its valuation 
slashed due to the fallout from Covid-19. It ceÒÔÁÉÎÌÙ ×ÏÎȭÔ ÂÅ ÔÈÅ ÌÁÓÔȢ  
 
6ÅÎÔÕÒÅ ÃÁÐÉÔÁÌ ÉÔÓÅÌÆ ×ÏÎȭÔ ÂÅ ÉÍÍÕÎÅ ÆÒÏÍ ÔÈÅ ÅÃÏÎÏÍÉÃ ÔÕÒÍÏÉÌȢ 3ÏÍÅ startup investors are reneging on deals, or 
taking much longer to make decisions about potential financings to preserve capital. 
 
The best-positioned firms are likely to be the more established ones with long track records of backing 
entrepreneurs. Firms that have recently raised substantial funds from university endowments, pension funds and 
other institutional limited partners are in a much better place than those that have to refill their investing coffers 
now.  
 
Some well-known VCs have begun talking about the current moment as something like an integrity test for startup 
investors and a reckoning for the dilettante investors that veterans of Sand Hill Roadɂthe Silicon Valley street that 
is home to many VC firmsɂoften grumble about.   
 
Ȱ2ÅÐÕÔÁÔÉÏÎÓ ÁÒÅ ÂÕÉÌÔ ÉÎ ÈÁÒÄ ÔÉÍÅÓȟ ÎÏÔ ÔÈÅ ÅÁÓÙ ÔÉÍÅÓȟȱ "ÉÌÌ 'ÕÒÌÅÙȟ Á ÇÅÎÅÒÁÌ ÐÁÒÔÎÅÒ ÁÔ "ÅÎÃÈÍÁÒË #ÁÐÉÔÁÌȟ 
Ô×ÅÅÔÅÄ ÒÅÃÅÎÔÌÙȢ Ȱ)Æ ÙÏÕ ÓÈÁËÅ Á ÈÁÎÄȟ ÓÉÇÎ ÙÏÕÒ ÎÁÍÅɂstand strong, or your word is no good. Otherwise you are a 
transient that only wanted the easy take. And yoÕ ÓÈÏÕÌÄ ÍÏÖÅ ÏÎȢȱ  
 
Valuation Haircuts 
7ÈÉÌÅ ÉÔȭÓ ÔÏÏ ÓÏÏÎ ÔÏ ÔÁÌÌÙ ÔÈÅ ÄÁÍÁÇÅ ÔÏ ÓÔÁÒÔÕÐÓȟ ÍÁÎÙ ÁÒÅ ÌÉËÅÌÙ ÔÏ ÓÅÅ ÓÔÅÅÐ ÄÒÏÐÓ ÉÎ ÔÈÅÉÒ ÖÁÌÕÁÔÉÏÎÓɂassuming 
ÔÈÅÙ ÄÏÎȭÔ ÓÈÕÔ ÄÏ×Î ÁÌÔÏÇÅÔÈÅÒɂas private asset values tend to reflect a big drop in public market values. 
 
Ȱ4ÈÅÒÅ ÉÓ ΏΣȢΥΧ ÔÒÉÌÌÉÏÎ ÏÆ ÖÁÌÕÅ ÌÏÃËÅÄ ÕÐ ÉÎ ÕÎÉÃÏÒÎÓ ÇÌÏÂÁÌÌÙȟȱ ÓÁÉÄ 7ÏÕÔÅÒ 7ÉÔÖÏÅÔȟ ÆÏÕÎÄÅÒ ÁÎÄ #%/ ÏÆ 3ÅÃÆÉȟ Á 
financial advisory business caÔÅÒÉÎÇ ÔÏ ÓÔÁÒÔÕÐ ÅÍÐÌÏÙÅÅÓȢ Ȱ9ÏÕ ×ÉÌÌ ÓÅÅ Á ÄÒÏÐ ÉÎ ÖÁÌÕÁÔÉÏÎÓ ÏÆ ÁÂÏÕÔ ΏΥΧΡ ÂÉÌÌÉÏÎ ÉÆ 
the private ÍÁÒËÅÔÓ ÆÏÌÌÏ× ÔÈÅ ÐÕÂÌÉÃ ÍÁÒËÅÔÓȢȱ 
 
Total VC investment falls during economic downturns too, because funds behave more cautiously and conserve cash 
for their portfolio companies. From 2007 to 2009, for example, total U.S. VC investments dropped 28%. 
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If there is a similar economic decline this year, VC investment could drop by as much as $39 billion in 2020 from last 
year, when total capital invested in startups hit $136 billion, according to financial data firm PitchBook. As venture 
investments shrink, so will startup valuations.  
 
The result for VCs sitting on piles of cash is cheaper stakes in startups. In its most extreme form, the hunt for value 
involves investorsɂÄÅÒÉÓÉÖÅÌÙ ÒÅÆÅÒÒÅÄ ÔÏ ÁÓ ȰÖÕÌÔÕÒÅ ÃÁÐÉÔÁÌÉÓÔÓȱɂwho focus on finding steeply discounted deals for 
distressed companies. Rarely does anyone admit to being a vulture capitalist. 
 
Ȱ4ÈÅ ÖÕÌÔÕÒÅÓ ÄÏ ÃÏÍÅ ÏÕÔȟȱ ÓÁÉÄ .ÅÉÌ 3ÅÑÕÅÉÒÁȟ ÃÏ-founder and managing partner of Defy Partners, a Series A 
ÖÅÎÔÕÒÅ ÆÉÒÍȟ ȰÂÕÔ ÔÈÅÙ ÁÒÅÎȭÔ ÕÓÕÁÌÌÙ ÆÏÌËÓ ÌÉËÅ ÕÓ ×ÈÏ ÒÅÌÙ ÏÎ ÏÕÒ ÒÅÐÕÔÁÔÉÏÎȢȱ 
 
Ȱ7ÈÁÔ ÍÁËÅÓ ÙÏÕ Á ÖÕÌÔÕÒÅ ÉÓ ÐÒÅÙÉÎÇ ÏÎ ÔÈÅ ×ÅÁË ÏÒ ÔÈÅ ÎÅÁÒ-deadɂÔÈÁÔȭÓ ×ÈÁÔ Á ÖÕÌÔÕÒÅ ÄÏÅÓȟȱ ÓÁÉÄ 3ÃÏÔÔ ,ÅÎÅÔȟ 
founder of Touchdo×Î 6ÅÎÔÕÒÅÓȟ ×ÈÉÃÈ ÈÅÌÐÓ ÃÏÒÐÏÒÁÔÉÏÎÓ ÓÅÔ ÕÐ 6# ÁÒÍÓȢ Ȱ4ÈÅ ÑÕÅÓÔÉÏÎ ÉÓȟ ÁÒÅ ÙÏÕ ÔÁËÉÎÇ 
advantage of ÓÏÍÅÏÎÅ ×ÈÏ ÃÁÎȭÔ ÈÅÌÐ ÔÈÅÍÓÅÌÖÅÓȩ 4ÈÁÔȭÓ ×ÈÁÔ ÍÁËÅÓ ÉÔ ×ÒÏÎÇȢȱ 
 
Vultures or not, venture capitalists will take advantage of the current environment to increase stakes in their best 
companies and to make new investments in hot companies that would, in normal circumstances, ask for capital at a 
much higher price.  
 
!ÎÄ ÔÈÅÙ ×ÏÎȭÔ ÁÌ×ÁÙÓ ÇÅÔ ÏÆÆ ÓÃÏÔ ÆÒÅÅȢ 3ÏÍÅ ÉÎÖÅÓÔÏÒÓ ÁÒÅ ÁÌÒÅÁÄÙ ÆÅÅÌÉÎÇ ÔÈÅ ÂÕÒÎ ÏÆ Á ÄÏ×ÎÔÕrn. In addition to 
advising their companies to conduct mass layoffs, they may have to reinvest in companies at pre-money valuations 
ÓÏ ÓÔÁÇÇÅÒÉÎÇÌÙ ÌÏ× ÔÈÅÉÒ ÅØÉÓÔÉÎÇ ÓÈÁÒÅÓ ÌÏÓÅ ÓÉÇÎÉÆÉÃÁÎÔ ÖÁÌÕÅȢ 4ÈÅÓÅ ȰÃÒÁÍ ÄÏ×Îȱ ÆÉÎÁÎÃÉÎÇÓȟ Á ÔÙÐÅ ÏÆ 
recapitalization, become more common in a recession.  
 
Collapsing Deals 
For startups, a grim sign of how the investing landscape is shifting is the growing number of deals that are blowing 
up.  
 
One artificial intelligence and machine learning startup had recently lined up a $10 million investment from a New 
Yorkɀbased growth equity fund backed by Chinese limited partners. But once the virus hit, they backed out, 
ÁÃÃÏÒÄÉÎÇ ÔÏ ÆÉÎÁÎÃÉÁÌ ÄÏÃÕÍÅÎÔÓ ÓÈÁÒÅÄ ×ÉÔÈ 4ÈÅ )ÎÆÏÒÍÁÔÉÏÎ ÏÎ ÔÈÅ ÃÏÎÄÉÔÉÏÎ ÔÈÁÔ ÔÈÅ ÓÔÁÒÔÕÐ ×ÏÕÌÄÎȭÔ ÂÅ ÎÁÍÅÄȢ 
The company furloughed 40% of its staff and is hoping to secure a financial lifeline from earlier investors, according 
to the documents. 
 
Maanav Patelɂfounder of Glyde, a recently launched tool for ordering and paying for food at restaurantsɂsaid two 
high-net-worth individuals in New York City recently committed $75,000 each to his pre-seed financing but dropped 
ÏÕÔ ÏÆ ÔÈÅ ÒÏÕÎÄ ÉÎ ÅÁÒÌÙ -ÁÒÃÈȟ ÃÉÔÉÎÇ ÒÅÃÅÎÔ ÍÁÒËÅÔ ÃÈÁÎÇÅÓȢ Ȱ4ÈÁÔ ÃÒÅÁÔÅÄ Á ÄÏÍÉÎÏ ÅÆÆÅÃÔȟ ÁÎÄ ÔÈÅ Ô×Ï ÏÔÈÅÒ 
ÉÎÖÅÓÔÏÒÓ ÔÈÁÔ ×ÅÒÅ ÇÏÉÎÇ ÔÏ ÐÁÒÔÉÃÉÐÁÔÅ ÉÎ ÔÈÅ ÒÏÕÎÄ ÁÌÓÏ ÂÁÃËÅÄ ÏÕÔ ÁÆÔÅÒ ÔÈÁÔȟȱ 0ÁÔÅÌ said.  
 
Michael Jones, CEO of the venture fund and startup studio Science Inc., said three startups recently approached his 
ÆÕÎÄ ÆÏÒ ÃÁÐÉÔÁÌ ÁÆÔÅÒ ÁÎÇÅÌ ÉÎÖÅÓÔÏÒÓ ÂÁÃËÅÄ ÏÕÔ ÏÆ ÔÈÅÉÒ ÒÏÕÎÄȢ 3ÉÍÉÌÁÒÌÙȟ 3ÅÑÕÅÉÒÁ ÓÁÉÄ ÁÎ ÉÎÖÅÓÔÏÒ ÈÅ ×ÏÕÌÄÎȭÔ 
name reneged on a financing deal for one of his companies after the investor had already issued a term sheet. And a 
managing director of a $400 million early-stage fund, who asked not to be identified, said two companies he passed 
on investing in earlier have returned with a new pitch at a major discount. 
 
Ȱ&ÒÏÍ ÍÙ ÖÁÎÔÁÇÅ ÐÏÉÎÔ ÔÏÄÁÙȟ ÔÈÅ ÐÅÏÐÌÅ ÔÈÁÔ ) ÈÁÖÅ ÓÅÅÎ ÂÁÃË ÏÆÆ ÁÎÄ ÆÌÁËÅ ÈÁÖÅ ÂÅÅÎ ÁÎÇÅÌ ÉÎÖÅÓÔÏÒÓ ×ÈÏ ÁÒÅÎȭÔ 
ÁÓ ÌÉÑÕÉÄ ÁÓ ÔÈÅÙ ÔÈÏÕÇÈÔ ÔÈÅÙ ×ÅÒÅȟȱ ÓÁÉÄ +ÁÔÉÅ *ÁÃÏÂÓ 3ÔÁÎÔÏÎȟ ÆÏÕÎÄÉÎÇ ÐÁÒÔÎÅÒ ÏÆ ÓÅÅÄ ÖÅÎÔÕÒÅ ÆÉÒÍ -ÏØxie 
Ventures.  
 
Some startups still have VCs banging on their doors. Earlier this week, Notion, which develops software tools for  
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workplace collaboration, raised a $50 million round at a $2 billion valuation, a huge increase from an $800 million 
valuation earlier in the year.  
 
Meanwhile, Oh My Green, which delivers meals to offices around the U.S., is in negotiations with its investors to 
close an emergency funding at a flat valuation as it adjusts its business model to deliver meals to employees at their 
homes instead of their offices. CEO Michael HÅÉÎÒÉÃÈ ÓÁÉÄ ÈÅ ÈÁÄ ÌÅÔ ÇÏ ΩΡϷ ÏÆ ÔÈÅ ÃÏÍÐÁÎÙȭÓ ΨΡΡ ÅÍÐÌÏÙÅÅÓ 
through layoffs and furloughs as a result of the economic disruption caused by Covid-19. 
 
Ȱ/ÕÒ ÉÎÖÅÓÔÏÒÓ ÁÒÅ ÉÎÃÒÅÄÉÂÌÙ ÓÕÐÐÏÒÔÉÖÅ ÏÆ ×ÈÁÔ ×ÅȭÒÅ ÄÏÉÎÇȟȱ ÓÁÉÄ (ÅÉÎÒÉÃÈȟ ×ÈÏÓÅ ÉÎÖÅÓÔÏÒÓ ÉÎÃÌÕÄÅ !Ìumni 
6ÅÎÔÕÒÅÓ 'ÒÏÕÐȟ &ÕÅÌ #ÁÐÉÔÁÌ ÁÎÄ !ÓÔÁÎÏÒ 6ÅÎÔÕÒÅÓȢ Ȱ.ÏÂÏÄÙ ÃÏÕÌÄ ÈÁÖÅ ÐÒÅÐÁÒÅÄ ÆÏÒ Á ÐÁÎÄÅÍÉÃȢȱ 
 
While flat rounds dilute founders and earlier investors, they do so to a lesser extent than down rounds and are a 
cause for celebration in the current envÉÒÏÎÍÅÎÔȢ Ȱ)Æ ÙÏÕȭÒÅ ÇÅÔÔÉÎÇ Á ÆÌÁÔ ÒÏÕÎÄ ÁÎÄ ÙÏÕ ÃÁÎ ËÅÅÐ ÔÈÅ ÄÉÌÕÔÉÏÎ 
ÍÉÎÉÍÁÌȟ ÙÏÕ ÓÈÏÕÌÄ ÔÁËÅ ÔÈÁÔ ÁÓ Á ÖÉÃÔÏÒÙȟȱ 3ÅÑÕÅÉÒÁ ÏÆ $ÅÆÙ 0ÁÒÔÎÅÒÓ ÓÁÉÄȢ  
 
Slow Money 
VC investing could see a shakeout of its own, depending how long a recession lasts. Many investors in the sector 
would welcome a culling of the herd after years of new money sloshing around Silicon Valley. 
 
To help its portfolio companies avoid disreputable investors during the turbulence ahead, the venture firm Tribe 
Capital recently sent an email to its founders with an analysis of historical investment data intended to highlight the 
funds that behaved poorly during the 2008 financial crisis.  
 
The analysÉÓȟ ÐÒÅÐÁÒÅÄ ÂÙ !ÒÊÕÎ 3ÅÔÈÉȟ 4ÅÄ -ÁÉÄÅÎÂÅÒÇȟ *ÏÎÁÔÈÁÎ (ÓÕ ÁÎÄ ÏÔÈÅÒ ÍÅÍÂÅÒÓ ÏÆ 4ÒÉÂÅȭÓ ÉÎÖÅÓÔÍent 
ÔÅÁÍȟ ÉÄÅÎÔÉÆÉÅÄ 3ÅÑÕÏÉÁ #ÁÐÉÔÁÌȟ !ÃÃÅÌ ÁÎÄ .Å× %ÎÔÅÒÐÒÉÓÅ !ÓÓÏÃÉÁÔÅÓ ÁÓ ȰÓÌÏ× ÍÏÎÅÙȱ ÆÉÒÍÓ ÔÈÁÔ ÄÅÖÅÌÏÐÅÄ Á 
reputation for standing by their companies. 
 
!ÍÏÎÇ ÔÈÅ ÉÎÖÅÓÔÏÒÓ ÔÈÁÔ ÃÁÎȭÔ ÂÅ ÔÒÕÓÔÅÄ ÉÎ Á ÂÅÁÒ ÍÁÒËÅÔ ÁÒÅ ÃÏÒÐÏÒÁÔÅ ÉÎÖÅÓÔÏÒÓȟ ÐÒÉÖÁÔÅ ÅÑÕÉÔÙ firms and hedge 
fundsɂnontraditional VC investors that have become increasingly active in private tech investing, wrote the 
investors at Tribe, which has stakes in equity management tool Carta and email service Front. Tribe included GV, 
Tencent Holdings, Salesforce Ventures, Deerfield, Tiger Global, IDG Capital and Silver Lake among the investors that 
ÃÏÍÐÁÎÉÅÓ ÃÏÕÌÄÎȭÔ ÒÅÌÙ ÏÎ ÉÎ ÒÏÕÇÈ ÔÉÍÅÓȢ 
 
Ȱ&ÁÓÔ ÍÏÎÅÙ ÃÁÎ come in quickly, sometimes opportunistically or for transactional reasons, and also trade out 
quiÃËÌÙȟȱ ÔÈÅÙ ×ÒÏÔÅȢ Ȱ4ÈÅÓÅ ȬÆÁÓÔȭ ÍÏÎÅÙ ÆÉÒÍÓ ÁÒÅ ÎÏÔ ÉÎ ÔÈÅ ÂÕÓÉÎÅÓÓ ÏÆ ÖÅÎÔÕÒÅ ÃÁÐÉÔÁÌȢ 4ÈÅÙ ÁÒÅÎȭÔ ÉÎÔÅÒÅÓÔÅÄ ÉÎ 
helping with company building in the long rÕÎȢ 4ÈÅÙ ÁÒÅ ×ÈÁÔ ÉÓ ÃÏÍÍÏÎÌÙ ÒÅÆÅÒÒÅÄ ÔÏ ÁÓ ȬÆÁÉÒ-×ÅÁÔÈÅÒ ÆÒÉÅÎÄÓȢȭȱ 
 
GV, however, is ramping up the pace of its investments, said one person familiar with the matter.  A spokesperson 
for Salesforce Ventures said the firm is actively investing in new and existing portfolio companies. Tiger Global 
declined to comment. Tencent, Deerfield, IDG Capital anÄ 3ÉÌÖÅÒ ,ÁËÅ ÄÉÄÎȭÔ ÒÅÓÐÏÎÄ ÔÏ Á ÒÅÑÕÅÓÔ ÆÏÒ ÃÏÍÍÅÎÔȢ  
 
None of these firms saw a pandemic coming, but many have for years been expecting and preparing for another 
downturn. 
 
Ȱ4ÈÅÒÅ ÈÁÄ ÔÏ ÂÅ Á ÒÅÓÅÔȟȱ ÓÁÉÄ 3ÅÑÕÅÉÒÁȢ Ȱ! ÂÕÌÌ ÍÁÒËÅÔ ÆÏÒ ΣΡ ÙÅÁÒÓ ÁÎÄ ÔÈÁÔ Íuch capital in the market actually 
ÉÓÎȭÔ ÈÅÁÌÔÈÙȢ ! ÈÉÇÈÅÒ ÂÁÒ ÌÅÁÄÓ ÔÏ ÂÅÔÔÅÒ ÃÏÍÐÁÎÉÅÓȢȱ 
 

 
The Takeaway  

¶ Startup valuations are dropping as the coronavirus hits the economy  



11 
 

¶ VC firms stand to gain more equity at lower prices in startups  

¶ Some investors are delaying, reneging on financings  
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±ŜƴǘǳǊŜ ŎŀǇƛǘŀƭ ƛǎƴΩǘ ŜǎŎŀǇƛƴƎ ǘƘŜ ŘƻǿƴǿŀǊŘ ǎǇƛǊŀƭ ƻŦ ǘƘŜ Ǝƭƻōŀƭ economy 

4ÏÄÁÙ ×ÅȭÒÅ ÌÏÏËÉÎÇ ÁÔ ×ÈÁÔ ÖÅÎÔÕÒÅ ÃÁÐÉÔÁÌÉÓÔÓ ÇÏÔ ÕÐ ÔÏ in the first quarter of the year and how they are really 
responding to the current global crisis. 
 
)ÔȭÓ ÅÁÓÙ ÔÏ ÆÉÎÄ ÍÉØÅÄ ÓÉÇÎÁÌÓ ÏÎ 4×ÉÔÔÅÒȟ ×ÉÔÈ ÓÏÍÅ 6#Ó ÎÏÔÉÎÇ ÔÈÁÔ ÔÈÅÙ ÈÁÖÅ ÓÌÏ×ÅÄ ÔÈÅÉr investing cadence or 
tightened criteria as the markets shed value. Others claim to be as active as before. Founders are reporting new, 
higher standards that private capital deals now appear to require. TechCrunch compiled a number of reports from 
entrepreneurs which described an either slowed, more conservative or utterly frozen venture capital scene. 
 
It seems vÅÒÙ ÌÉËÅÌÙȟ ÔÈÅÎȟ ÔÈÁÔ ÔÈÅ 5ÎÉÔÅÄ 3ÔÁÔÅÓȭ ÖÅÎÔÕÒÅ ÃÁÐÉÔÁÌ ÒÅÓÕÌÔÓ ÆÏÒ 1Σ ×ÉÌÌ ÂÅ ÓÏÍÅ×ÈÁÔ ×ÅÁËȢ 4ÈÅ ÆÕÌÌ 
impact of the COVID-19 pandemic, however, may show up more acutely in Q2 2020. Why? Because venture data is 
famously ɂ and annoyingly ɂ laggy. Rounds are announced weeks or months after they are completed, and the 
timing of their announcements is impacted by news cycles. 
 
So what we see in Q1 2020 venture data will contain deals that took place in the latter days of 2019; Q2 2020 data, in 
contrast, will feature mostly 2020 deals and will include a reporting period in which a lot of later Q1 deals would have 
been completed. This does not mean that ÔÈÅÒÅȭÓ ÎÏ ÕÓÅ ÉÎ ÌÏÏËÉÎÇ ÁÔ 1Σ ÒÅÓÕÌÔÓ ɂ ×ÅȭÒÅ ÌÏÏËÉÎÇ ÆÏÒ ÅÁÒÌÙ ÓÉÇÎÁÌÓȟ 
not complete answers in the data. 
 
3Ï ÌÅÔȭÓ ÄÉÇ ÕÐ ×ÈÁÔ ÉÎÆÏÒÍÁÔÉÏÎ ×Å ÃÁÎ ÏÎ ÏÕÒ Ï×Îȟ ÍÉØ ÉÎ ÓÏÍÅ ÄÁÔÁ ÆÒÏÍ ÏÔÈÅÒ ÒÅÐÏÒÔÓ ÁÎÄ ÓÅÅ ×ÈÁÔ ÔÈÅ ÔÅÁ 
leaves are saying about Q1 venture results so far. 
 
Down and to the right? 
7ÅȭÌÌ ÓÔÁÒÔ ÔÏÄÁÙ ×ÉÔÈ Á ÆÅ× ÌÏÏËÓ ÁÔ ÍÏÎÔÈÌÙȟ ÒÅÐÏÒÔÅÄȟ ÅÑÕÉÔÙ-only venÔÕÒÅ ÃÁÐÉÔÁÌ ÄÁÔÁ ÆÒÏÍ ÔÈÅ 5Ȣ3Ȣ 7ÅȭÌÌ ÐÒÏÃÅÅÄ 
ÏÎ Á ÍÏÎÔÈÌÙ ÂÁÓÉÓȟ ÃÏÍÐÁÒÉÎÇ ÔÈÉÓ ÙÅÁÒȭÓ ËÎÏ×Î ÒÅÓÕÌÔÓ ×ÉÔÈ ÌÁÓÔ ÙÅÁÒȭÓ ÍÏÒÅ ÃÏÍÐÌÅÔÅ ÒÅÓÕÌÔÓȠ ÖÅÎture rounds are 
added to private company databases over time, so as time passes, those repositories become more complete. But a 
big enough gap could indicate a slowdown, if we do find one. 
 
6ÉÁ #ÒÕÎÃÈÂÁÓÅȟ ÈÅÒÅȭÓ Á ÌÏÏË ÁÔ ÔÈÅ ÙÅÁÒ ÓÏ ÆÁÒȡ 

¶ U.S. equity-only private rounds in January 2020: 712, $13.7 billion (1,103 rounds and $17.7 billion in 2019) 

¶ U.S. equity-only private rounds in February 2020: 519, $11.7 billion (811 rounds, $13.1 billion in 2019) 

¶ U.S. equity-only private rounds in March 2020: 472, $11.2 billion (997, $9.9 billion in 2019) 

We can see clear declines in reported private deal volume in the U.S., with a general downturn in invested dollars, at 
least according to Crunchbase data as of today. The falling round volume appears steep enough to discount 
reporting lag as the only reason for the decline; deal volume has fallen in the United States in 2020 not only 
compared to 2019, but also on a sequential-monthly basis. 
 
This matches what we expected, but it is nice to have data back up our gut. 
 
U.S. vs The World 
7ÈÁÔȭÓ ÇÏÉÎÇ ÏÎ ÉÎ ÔÈÅ 5ÎÉÔÅÄ 3ÔÁÔÅÓ ÁÐÐÅÁÒÓ ÔÏ ÍÉÒÒÏÒ ×ÈÁÔ ×ÅȭÒÅ ÓÅÅÉÎÇ ÁÒÏÕÎÄ ÔÈÅ ×ÏÒÌÄȢ 
 
IndeeÄȟ ÔÈÅ 5Ȣ3Ȣ ÄÁÔÁȭÓ ÄÉÒÅÃÔÉÏÎ ÍÁÔÃÈÅÓ 0ÉÔÃÈÂÏÏË ÄÁÔÁ ÔÈÁÔ !ØÉÏÓȭÓ $ÁÎ 0ÒÉÍÁÃË ÐÕÂÌÉÓÈÅÄ ÅÁÒÌÉÅÒ ÉÎ ÔÈÅ ÍÏÎÔÈȟ 
showing a decline in global venture capital rounds: 
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7ÈÁÔȭÓ ÓÔÕÎÎÉÎÇ ÁÂÏÕÔ ÔÈÉÓ ÃÈÁÒÔ ÉÓ ÔÈÁÔ ÔÈÅ ÔÉÍÅÆÒÁÍÅ 0ÒÉÍÁÃË ÓÅÌÅÃÔÅÄ ÓÈÏ×Ó ÒÏÕÇÈÌÙ ΧΡϷ decline from October to 
March. This chart is from March 26th, mind, so the final month is short about a week, but it seems unlikely that the 
ÆÉÎÁÌ ÆÅ× ÄÁÙÓ ÏÆ ÔÈÅ ÍÏÎÔÈ ×ÉÌÌ ÃÌÏÓÅ ÔÈÅ ÇÁÐ ÔÏ ÅÖÅÎ &ÅÂÒÕÁÒÙȭÓ ÔÏÔÁÌÓȢ 
 
Adding to our chorus of downward arrows, a March 25th piece in the WSJ reported that, per CB Insights, seed-stage 
ÃÁÐÉÔÁÌ ÈÁÓ ȰÈÁÓ ÄÅÃÌÉÎÅÄ ÂÙ ÁÂÏÕÔ ΤΤϷ ÇÌÏÂÁÌÌÙ ÓÉÎÃÅ *ÁÎÕÁÒÙȱ ÁÎÄ ÔÈÁÔ ȰÔÏÔÁÌ ÐÒÉÖÁÔÅ-market funding for startups at 
ΏΨΩ ÂÉÌÌÉÏÎ ÉÎ ÔÈÅ ÆÉÒÓÔ ÑÕÁÒÔÅÒȟȱ ÏÆÆ ΏΣΡ ÂÉÌÌÉÏÎ ÆÒÏÍ ÉÔÓ ÙÅÁÒ-ago totals. Once again the data paints a negative picture 
of the current venture market. 
 
So what? 
The Q1 data is not great. And itȭÓ ÈÁÒÄ ÔÏ ÉÍÁÇÉÎÅ ÔÈÁÔ 1ΤȭÓ ÒÅÓÕÌÔÓ ÁÒÅ ÇÏÉÎÇ ÔÏ ÌÏÏË ÍÕÃÈ ÂÅÔÔÅÒȟ ÕÎÌÅÓÓ ÔÈÅ 5Ȣ3Ȣ 
economy posts a shocking recovery in the period. Given that domestic states and cities are adding time to their 
lockdowns this week, in a bid to prevent further infections of COVID-19, the economy is likely to continue to descend 
in the quarter. Rebuilding is looking like a Q3 task. 
 
It is not clear that VC totals will snap back as the economy begins to mend; it could be quarters until private 
investors are once again as bullish as they were in the unicorn era (if we match prior heights at all in the next 
decade). 
 
This is a correction, a downturn, a retrenchment. It may not feel like it yet, but the same crisis that we can see in 
global economic data is being matched in privÁÔÅ ÉÎÖÅÓÔÍÅÎÔȟ ÁÎÄ ÉÔȭÓ ÇÏÉÎÇ ÔÏ ÃÁÕÓÅ Á ÌÏÔ ÏÆ ÐÁÉÎȢ 
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Leading VCs discuss how COVID-19 has impacted the world of digital health 

By Arman Tabatabai  
 
In December 2019, Extra Crunch spoke to a group of investors leading the charge in health tech to discuss where 
they saw the most opportunity in the space leading into 2020. 
 
At the time, respondents highlighted startups in digital therapeutics, telehealth and mental health that were 
improving medical practitioner efficiency or streamlining the distribution of care, amongst a variety of other digital 
health markets that were garnering the most attention. 
 
In the months since, the COVID-19 crisis has debilitated national healthcare systems and the global economy. 
Weaknesses in healthcare systems have become clearer than ever, while startups and capital providers have 
struggled to operate while wide swaths of the market effectively shut down. 
 
Given significant volatility and the rapid changes seen in the worlds of healthcare, venture and startups broadly, we 
wanted to understand which inefficiencies might have been brought to light, what new opportunities might exist for 
founders looking to reduce friction in healthcare systems, how digital health startups have been impacted and how 
health tech investing as a whole has changed. 
 
We asked several of the VCs who participated in our last digital health survey to update us on how COVID-19 is 
impacting digital health startups and broader healthcare systems around the world: 
 
¶ Annie Case, Kleiner Perkins 
¶ Kristin Baker Spohn, CRV 
¶ Deena Shakir, Lux Capital 
¶ Jennifer Hartt, Ben Franklin Technology Partners 
¶ John Prendergass, Ben Franklin Technology Partners 
¶ Bill Liao, SOSV 

 
Annie Case, Kleiner Perkins 
Our current unprecedented global crisis has put a spotlight on digital health. In the last few weeks alone, we have 
ÓÅÅÎ ×ÈÁÔ ÆÅÅÌÓ ÌÉËÅ Á ÄÅÃÁÄÅȭÓ ×ÏÒÔÈ ÏÆ societal and regulatory changes that require digital health companies to 
step up and embrace new challenges and opportunities. 
 
As we do our part by ÓÔÁÙÉÎÇ ÈÏÍÅȟ ÉÔȭÓ ÕÎÓÕÒÐÒÉÓÉÎÇ ÔÈÁÔ ÓÏÌÕÔÉÏÎÓ ÃÁÐÁÂÌÅ ÏÆ ÓÅÒÖÉÎÇ Á ÌÁÒÇÅ ÁÕÄÉÅÎÃÅ ÒÅÍÏÔÅÌÙ ÁÒÅ 
getting more attention. To that end, there are three areas of digital health that are experiencing particularly 
significant changes, both in terms of investment and adoption: 
 
Telemedicine is the most obvious example of COVID-19 remaking business as usual. While consumers have long said 
they would be willing to try telehealth services, as of last year less than 10% had actually received care over video 
(source). 
 
Ȱ3ÈÅÌÔÅÒ-in-ÐÌÁÃÅȱ ÐÁÉÒÅÄ ×ÉÔÈ ÒÅÇÕÌÁÔÏÒÙ ÃÈÁÎÇÅÓ ÁÌÌÏ×ÉÎÇ -ÅÄÉÃÁÒÅ ÒÅÉÍÂÕÒÓÅÍÅÎÔ ÆÏÒ ÖÉÒÔÕÁÌ ÖÉÓÉÔÓ ɉÁÍÏÎÇ others) 
will drive a monumental surge in first-time users of telemedicine. I am optimistic that this will be the catalyst for 
telemedicine to become the new normal first-line of defense for patients seeking non-emergency medical care. 
 
Diagnostic testing has also become a global conversation in the wake of our shortage of COVID-19 tests and related 
supplies. While all efforts over the coming months should focus around treatment and combating the spread of the 

https://www.kleinerperkins.com/people/annie-case/
https://www.crv.com/team/kristin-baker-spohn/
https://www.luxcapital.com/team/deena-shakir/
https://www.sep.benfranklin.org/our_people/jennifer-hartt/
https://www.sep.benfranklin.org/our_people/john-prendergass/
https://sosv.com/team/bill-liao/
https://www.mobihealthnews.com/news/north-america/two-thirds-consumers-say-theyre-interested-telehealth-far-fewer-have-given-it-try
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virus, I believe more attention and more funding will be put towards getting ahead of ɂ and being able to respond 
more quickly to ɂ ×ÈÁÔÅÖÅÒ ÔÈÅ ȰÎÅØÔȱ #/VID-ΣΫ ÍÁÙ ÔÕÒÎ ÏÕÔ ÔÏ ÂÅ ɉÔÈÏÕÇÈ ÈÏÐÅÆÕÌÌÙ ÔÈÉÓ ×ÏÎȭÔ ÂÅ ÎÅÃÅÓÓÁÒÙ ÆÏÒ Á 
very long time!). 
 
I expect innovation in this space to range from the tests themselves to the remote-monitoring capabilities that 
would enable us to detect and respond to future abnormalities before they reach epidemic levels. 
 
Mental and physical health are top of mind as we adjust to staying home. Companies like Modern Health are seeing 
a surge in interest from employers looking to provide mental health support to their employees through this difficult 
period, and employees have been doubling their use of the platform. Modern Health offers a global network of 
therapists and coaches who deliver their services 100% remotely, so their model is ideally suited to the new remote-
×ÏÒË ÒÅÁÌÉÔÙ ÍÁÎÙ ÃÏÍÐÁÎÉÅÓ ÁÒÅ ÎÏ× ÆÁÃÉÎÇ ÆÏÒ ÔÈÅ ÆÉÒÓÔ ÔÉÍÅȢ 4ÈÅÙȭÖÅ ÅÖÅÎ ÏÐÅÎÅÄ ÕÐ a free community site to 
provide mental health services to anyone in need of support. 
 
Companies like Future are providing similar services when it comes to physical health. Rather than depending on the 
gym visits or in-person training sessions that are now inaccessible, Future offers personal training plans designed by 
professional coaches, delivered remotely and with no equipment required. 
 
These are just two examples of the growing number of digital health companies that can deliver traditionally in-
person experiences digitally and are thus uniquely positioned to help people cope and stay strong through this 
period of stress and uncertainty. 
 
7ÈÉÌÅ ) ÃÁÎȭÔ ÂÅÇÉÎ ÔÏ ÐÕÔ ÉÎÔÏ ×ÏÒÄÓ ÔÈÅ ÈÁÒm that this terrible pandemic will cause, my hope is that one small silver 
lining will be that this ÐÅÒÉÏÄ ÉÎÓÐÉÒÅÓ ÍÁÎÙ ÎÅ× ÆÏÕÎÄÅÒÓ ÔÏ ÍÁËÅ ÉÍÐÒÏÖÉÎÇ ÈÅÁÌÔÈÃÁÒÅ ÔÈÅÉÒ ÌÉÆÅȭÓ ×ÏÒËȢ )Æ ÔÈÉÓ 
sounds like you, I would love to hear from you. 
 
Kristin Baker Spohn, CRV 
How has COVID-19 impacted the digital health investing landscape? 
The global pandemic we are living through is unprecedented in our lifetime and is generating significant shifts 
throughout everyday life, the economy and the digital health landscape. The response to COVID-19 is impacting 
every digital health company ɂ creating or accelerating opportunities for some and stalling the commercial engine 
for others. In my discussions with provider systems, the focus of resources has rapidly shifted towards a world of 
COVID-19 and everything else. 
 
COVID-19 is driving opportunities, notably the rapid adoption of telehealth/virtual care by clinicians and patients, 
clinical trials in the cloud, as well as renewed focus on rapid point-of-care diagnostics. With ÖÉÒÔÕÁÌ ÃÁÒÅȟ ×ÅȭÒÅ ÓÅÅÉÎÇ 
a decade of acceleration happening in a matter of weeks. 
 
Up until this point, there has been high-ÁÃÔÉÖÁÔÉÏÎ ÅÎÅÒÇÙ ÔÏ ÃÏÎÄÕÃÔ Á ÆÉÒÓÔ ȰÅ6ÉÓÉÔȱ ÂÅÃÁÕÓÅ ÔÈÅ ÁÌÔÅÒÎÁÔÉÖÅ ɉÉÎ-
person care) was so well-established and largely available. In this environment, being able to conduct a remote visit 
and triage is critical when it comes to infectious disease. 
 
7ÈÉÌÅ ÉÔȭÓ ÉÍÐÏÒÔÁÎÔ ÆÏÒ ÏÒÇÁÎÉÚÁÔÉÏÎÓ ÔÏ ÍÏÖÅ ÑÕÉÃËÌÙȟ ÉÔȭÓ ÁÌÓÏ ÉÎÃÒÅÄÉÂÌÙ ÉÍÐÏÒÔÁÎÔ ÔÏ ÐÒÏÔÅÃÔ ÃÌÉÎÉÃÉÁÎÓ ÁÎÄ 
patients, as we are ÁÌÒÅÁÄÙ ÓÅÅÉÎÇ ÍÏÒÅ ÆÒÁÕÄ ÁÎÄ ÓÅÃÕÒÉÔÙ ÂÒÅÁÃÈÅÓȢ )ÔȭÓ ÃÒÕÃÉÁÌ ÆÏÒ ÃÏÍÐÁÎÉÅÓ ÔÏ ÍÁÉÎÔÁÉÎ ÒÉÇÏÒ 
while moving quickly. For example, companies like Wheel, a network of telehealth clinicians, take the quality of the 
network, training and regulatory compliance very seriously to protect clinicians and patients alike. 
 
When it comes to challenges, the healthcare industry is currently being forced to separate budget and attention into 
Ȱ#/6)$ȱ ÁÎÄ ȰÎÏÎ-#/6)$ȱ ÂÕÃËÅÔÓȢ !ÎÙÔÈÉÎÇ ÎÏÔ ÉÎ ÔÈÅ Ȱ#/6)$ȱ ÂÕÃËÅÔ ×ÉÌÌ ÂÅ ÄÅÐÒÉÏÒÉÔÉÚÅÄ ÒÉÇÈÔ ÎÏ×ȟ ÁÎÄ ÌÉËÅÌÙ 
for the next 12-18 months. Provider sales have been largely an in-person activity, and today, people are being 

https://www.joinmodernhealth.com/
http://community.modernhealth.com/
https://www.future.fit/
https://www.wheel.com/
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blocked at the doors of healthcare facilities for safety reasons, and the industry will need to adapt and change to 
respond. 
 
,ÏÏËÉÎÇ ÁÈÅÁÄȟ ) ÔÈÉÎË ×ÅȭÌÌ ÁÌÓÏ ÓÅÅ ÒÁÐÉÄ adoption of cloud and collaboration tools, which are more pervasive in 
other industries. Whereas collaboration in hospitals, pharma companies, R&D organizations, etc. used to take place 
in-person, the work will now need to be done remotely. These tools will now be needed for healthcare professionals 
×ÈÏ ÃÁÎȭÔ ÉÎÔÅÒÁÃÔ ×ÉÔÈ ÅÁÃÈ ÏÔÈÅÒȢ 
 
A great example is a company like a Viz.ai, which enables mobile-first workflow coordination for stroke care in a 
secure way. When clinicians are all on staff, they need to be able to do their work across departments. Take 
specialist consults, for example. Video-based specialist consults in the cloud, with a product like Sitka, will be 
incredibly valuable for hospitals without specialists on staff. 
 
Finally, any elective programs, such as surgeries and treatments, will be deprioritized. Cash pay and personal 
discretionary spending will also lessen in an economic downturn. 
 
How has COVID-19 impacted digital health startups operationally? 
-ÁÎÙ ÐÅÏÐÌÅ ÁÒÅ ÆÅÅÌÉÎÇ ÈÅÌÐÌÅÓÓ ÒÉÇÈÔ ÎÏ×ȟ ÂÕÔ ÔÈÁÔȭÓ ÎÏÔ ÔÈÅ ÃÁÓÅ ÆÏÒ ÐÅÏÐÌÅ ÁÔ ÍÁÎÙ ÄÉÇÉÔÁÌ ÈÅÁÌÔÈ ÃÏÍÐÁÎÉÅÓȢ 4ÈÅ 
ones )ȭÖÅ ÓÐÏËÅÎ ÔÏ ÁÒÅ ÆÅÅÌÉÎÇ ÅÎÅÒÇÉÚÅÄ ÁÎÄ ÐÒÉÖÉÌÅÇÅÄ ÔÏ ÂÅ ÉÎ Á ÐÏÓÉÔÉÏÎ ÔÏ ÔÁËÅ ÁÃÔÉÏÎ ÁÎÄ ÓÕÐÐort the response. 
The key thing to remember is that we have clinicians and healthcare workers on the front line, and anything we can 
do to support them, such as ÔÏÏÌÓ ÔÏ ÉÍÐÒÏÖÅ ÅÆÆÉÃÉÅÎÃÙ ÁÎÄ ÆÁÃÉÌÉÔÁÔÅ ÂÅÔÔÅÒ ÔÒÉÁÇÅȟ ÉÓ ÉÍÐÏÒÔÁÎÔȢ )ȭÖÅ ÓÅÅÎ ÔÈÁÔ ÔÈÉÓ ÉÓ 
very motivating for digital health employees and companies. 
 
Has COVID-19 significantly changed sentiment around healthcare and the adoption of digital health tools? 
7ÅȭÒÅ ÓÔÉÌÌ ÉÎ ÔÈÅ ÅÁÒÌÙ ÄÁÙÓ ÏÆ ÓÅÅÉÎÇ ÔÈÅ ÉÍÐÁÃÔ ÏÆ #/6)$-19, but where there is currently an adoption of digital tools 
ÔÏ ÃÏÌÌÁÂÏÒÁÔÅ ÏÒ ÄÅÌÉÖÅÒ ÂÅÔÔÅÒ ÃÁÒÅȟ ÔÈÉÓ ÃÈÁÎÇÅ ×ÉÌÌ ÂÅ ÁÃÃÅÌÅÒÁÔÅÄȢ 7ÅȭÌÌ ÁÌÓÏ ÓÅÅ Á ÂÉÆÕÒÃÁÔÉÏÎ ÏÆ ÄÉÇÉÔÁÌ ÈÅÁÌÔÈ 
companies that empower clinicians and enable care, and those that are just nice-to-haves. 
 
How can digital health companies best respond to the events around COVID-19? 
)ȭÖÅ ÂÅÅÎ ÈÅÁÒÔÅÎÅÄ ÔÏ ÓÅÅ ÈÏ× ÆÁÓÔ ÃÏÍÐÁÎÉÅÓ ÈÁÖÅ ÍÏÖÅÄ ÁÎÄ ÓÈÁÒÐÅÎÅÄ ÆÏÃÕÓȢ Wheel, for example, is powering 
the COVID triage and training for virtual care clinicians across telehealth companies, and it has been rapidly 
deployed. 
 
With a rationing of diagnostics, patients need a doctor to get tested, and those protocols are changing daily as new 
data and information emerges. And, when more tests and treatments are available, clinicians will be able to 
diagnose and prescribe treatment remotely and at scale.  
 
Any other thoughts you want to share with TechCrunch readers? 
The key thing to remember here is that clinicians and first responders are on the front line and everything we are 
doing from sheltering in place to donating masks and working hard to deploy solutions are in support of ensuring 
they can provide patient care. They are also the most at-risk for infection, and at a ceÒÔÁÉÎ ÐÏÉÎÔȟ ×ÅȭÌÌ ÈÁÖÅ 
quarantined clinicians, which will further reduce capacity, so enabling them to deliver patient care virtually (for those 
that are contagious but have mild symptoms) will be even more critical than it is today. 
 
Deena Shakir, Lux Capital 
Having spent the better part of the last decade working on/with and now investing in digital health products and 
companies, I can say with confidence that the COVID-19 pandemic is emerging as a watershed moment for the 
sector. 
 
Necessity is said to be the mother of innovation, and with health systems globally stretched beyond capacity, 
technologies that may have otherwise taken years to achieve product market fit may now be quickly adopted as 

https://www.viz.ai/
https://www.trustsitka.com/
https://www.wheel.com/
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ÍÏÒÅ ȰÎÅÃÅÓÓÁÒÙȱ ÔÈÁÎ ȰÎÉÃÅ ÔÏ ÈÁÖÅȢȱ 2ÁÔÈÅÒ ÔÈÁÎ ÉÎÄÕÌÇÉÎÇ in what has become a politicized trade-off between 
ÇÉÖÉÎÇ ÉÎÔÏ ÔÈÅ ÖÉÒÕÓ ÁÎÄ ÇÉÖÉÎÇ ÕÐ ÔÈÅ ÅÃÏÎÏÍÙȟ )ȭÍ ÈÏÐÅÆÕÌ ÁÔ ÔÈÅ ÐÒÏÓÐÅÃÔ ÏÆ ÂÒÅÁËÔÈÒÏÕÇÈ ÔÅÃÈÎÏÌÏÇÉÅÓ ÃÁÔÁÌÙÚÅÄ 
by an emergent need to not only help us get through this crisis, but to contribute toward a healthier world when 
×ÅȭÒÅ ÐÁÓÔ ÉÔȢ 
 
As healthcare workers are forced to engineer face masks out of disposable shoe covers and protective gowns out of 
garbage bags, so too are hospital administrators desperately seeking technological solutions to mitigate very real 
and immediate challenges ɂ from scarcity of staff to contagion containment to remote monitoring of chronically ill 
patients. 
 
!Ô ,ÕØȟ ×ÅȭÒÅ ÓÅÅÉÎÇ ÏÕÒ ÐÏÒÔÆÏÌÉÏ ÃÏÍÐÁÎÉÅÓ ÒÉÓÅ to the challenge in myriad ways ɂ democratizing access to virtual 
clinical trials, increasing systemic capacity across healthcare facilities, applying sophisticated AI to discover 
treatments against the virus and more. 
 
Science 37, already the industry leader in decentralized clinical trials, is making the promise of virtual trials a reality 
today. Elektra Labs, which is building a platform to review and dispense connected technologies remotely, is 
ensuring that speed does not come at the expense of security, ethics and trust. 
 
Shapeways, the largest 3D-printing platform in the world, is printing masks and medical supplies to quickly support 
demand from health systems around the country. Recursion Pharmaceuticals is using their unbiased, morphological, 
AI-enabled platform to screen thousands of compounds and discover signals of efficacy against coronavirus. Avail is 
minimizing the number of people who have to be physically present in hospital operating rooms, enabling the 
necessary experts to collaborate virtually in real time. 
 
Digital health companies are by no means immune to the very real and very painful operational and economic 
challenges that come with company building in the midst of a pandemic and financial crisis. But despite the 
headwinds, a number of early-stage companies in our pipeline have also seen much quicker adoption, a smoother 
regulatory path (decades of reform compressed into weeks) and more inbound interest than they can scale. 
 
7ÅȭÒÅ ÓÅÅÉÎÇ ÂÒÅÁËÔÈÒÏÕÇÈ ÔÅÃÈÎÏÌÏÇÉÅÓ ÔÁËÉÎÇ ÏÎ ÅÖÅÒÙÔÈÉÎÇ ÆÒÏÍ ÔÅÌÅÈÅÁÌÔÈ ÔÏ ÒÅÍÏÔÅ-monitoring platforms to 
triage and intake tools to documentation and productivity software to wearable and sensor solutions. I am 
optimistic that these iconoclastic innovators can take on the challenge of this pandemic to not only enable 
healthcare workers to save more lives now, but also to help shape a perhaps forever-changed healthcare industry in 
years to come. 
 
Jennifer Hartt & John Prendergass, Ben Franklin Technology Partners 
How has COVID-19 impacted the digital health investing landscape? 
Investors are monitoring rapid changes in priorities to assess how best to support their portfolios. Many will still 
look at pipeline for new investment, but through the new lens of pandemic response and containment. 
We expect both public and private funds to flow into the most acute need areas. Investors are asking their portfolios 
to communicate risk and opportunity analyses and to buckle down and pivot, wherever applicable. The analogy to a 
war-time like response is appropriate. 
 
Has COVID-19 significantly changed sentiment around healthcare and the adoption of digital health tools? 
COVID-19 will rapidly push for increased information sharing and resource sharing across both hospital systems and 
across state lines. Digital health and telemedicine tools will be more rapidly adopted under pressing need. Those 
adoptions will benefit us permanently, even once we get past the peak crisis of the pandemic at hand. 
 
How can digital health companies best respond to the events around COVID-19? 

https://www.science37.com/?utm_campaign=8672033035&utm_source=google&utm_medium=cpc&utm_content=407282415809&utm_term=science37&adgroupid=82295870330&gclid=EAIaIQobChMI8_3V7tu26AIVksBkCh3Z2gc3EAAYASAAEgJ_cfD_BwE
https://www.elektralabs.com/
http://www.shapeways.com/
https://www.recursionpharma.com/
http://avail.io/
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Digital health companies need to create road maps to implementation that rely on far fewer in-hospital meetings 
and demos and integration testing. They can position themselves for rapid response and remote monitoring 
wherever applicable. 
 
Many companies have tools that will be deprioritized. Those companies will need to buckle down and plan for a hit 
to revenue. Tools relevant to more elective surgeries, well-visits and preventive care will likely take a hit. 
 
Bill Liao, SOSV 
So right now in the health space I have several companies whose funding rounds have been disrupted. 
The general advice from other board members who remember the last financial crisis is for companies to conserve 
cash. 
 
Others suggest that companies focus on social and influencer online marketing campaigns that are cheaper than 
traditional marketing and more suitable for remote work. 
 
Several companies are going with three-day work weeks and arranging things to be delivered to their people at 
home, such as healthcare products and groceries. 
 
Lots of payments are being deferred. This is definitely not business as usual. 
 
We are supporting our portfolio companies any way we can in these trying times. 
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!ŘŘƛƻƴƛŎǎΣ ŀ ǎǘŀǊǘǳǇ ŎǊŜŀǘƛƴƎ ΨƴŜȄǘ-ƎŜƴΩ ōŀǘǘŜǊƛŜǎ ŦƻǊ ŜƭŜŎǘǊƛŎ ŎŀǊǎ ŀƴŘ ƳƻǊŜΣ ǊŀƛǎŜǎ Ϸсa 

 
 
"Ù 3ÔÅÖÅ /ȭ(ÅÁÒ  
 
Addionics, (* Chambiz DF 13 April 2019) an Israeli/U.K. startup that is developed next-generation rechargeable 
batteries for electric vehicles and other applications, has raised $6 million in funding. The round is led by Next Gear 
Ventures, and includes a $2.5 million grant as part of the EuropeÁÎ 5ÎÉÏÎȭÓ (ÏÒÉÚÏÎΤΡΤΡ ÉÎÎÏÖÁÔÉon competition. 
 
Founded by former Imperial College London academics, Addionics has created what it claims are improved 
ÒÅÃÈÁÒÇÅÁÂÌÅ ÂÁÔÔÅÒÉÅÓ ÔÈÒÏÕÇÈ Á ÒÅÄÅÓÉÇÎ ÏÆ ÃÈÁÒÇÅÁÂÌÅ ÂÁÔÔÅÒÙ ÁÒÃÈÉÔÅÃÔÕÒÅȢ )Ô ÈÁÓ ÄÅÖÅÌÏÐÅÄ Á ȰÐÁÔÅÎÔ-
ÐÒÏÔÅÃÔÅÄȱ ÁÎÄ ÓÃÁÌÁÂÌÅ Υ$ ÍÅÔÁl fabrication method that are said to enhance car battery performance, increase 
mileage and safety, and reduce cost and charging time. 
 
Specifically, this new so-ÃÁÌÌÅÄ ȰÓÍÁÒÔ Υ$ ÓÔÒÕÃÔÕÒÅȱ ÍÉÎÉÍÉÓÅÓ ÉÎÔÅÒÎÁÌ ÒÅÓÉÓÔÁÎÃÅ ÁÎÄ ÉÍÐÒÏÖÅÓ ÔÈÅ ȰÍÅÃÈÁÎÉÃÁÌ 
longeviÔÙȟ ÔÈÅÒÍÁÌ ÓÔÁÂÉÌÉÔÙ ÁÎÄ ÏÔÈÅÒ ÆÕÎÄÁÍÅÎÔÁÌ ÌÉÍÉÔÁÔÉÏÎÓ ÁÎÄ ÄÅÇÒÁÄÁÔÉÏÎ ÆÁÃÔÏÒÓȱ ÉÎ ÓÔÁÎÄÁÒÄ ÂÁÔÔÅÒÉÅÓȟ ÓÁÙÓ 
Addionics. 
 

It also says its approach is different to other 
companies that are trying to improve batteries, 
which tend to focus on chemistry rather than on 
ÐÈÙÓÉÃÓȢ !ÄÄÉÏÎÉÃÓȭ ÃÈÅÍÉÓÔÒÙ ÁÇÎÏÓÔÉÃ ÁÐÐÒÏÁÃÈ 
means that it can still benefit from advances in 
chemistry, while bringing something additional to 
the table. 
 
Addionics CTO Dr. Vladimir Yufit explains in a 
statementȡ Ȱ7Å ÁÒÅ ÁÇÎÏÓÔÉÃ ÔÏ ÔÈÅ ÂÁÔÔÅry 
chemistry. Therefore, we can take existing or future 
batteries and enhance their performance by our 
smart 3D components. No matter what chemistry 
technology will win the electrification race, we will 
ÉÍÐÒÏÖÅ ÉÔ ÅÖÅÎ ÍÏÒÅȢȱ 

 
Or to put it more colourfullyȟ 9ÕÆÉÔ ÓÁÙÓ !ÄÄÉÏÎÉÃÓ ÉÓ ȰÂÅÔÔÉÎÇ ÏÎ ÔÈÅ ÒÁÃÅȟ ÁÎÄ ÎÏÔ ÏÎ ÔÈÅ ÈÏÒÓÅȢȱ 
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To that end, the company is initially targeting the automotive market but also sees its technology finding a home in 
other products such as consumer electronics, medical devices, grid energy storage, drones, and more. 
 
)Î ÔÅÒÍÓ ÏÆ ÃÏÍÍÅÒÃÉÁÌ ÔÒÁÃÔÉÏÎȟ ÉÔȭÓ ÓÔÉÌÌ ÅÁÒÌÙ ÄÁÙÓȢ (Ï×ÅÖÅÒȟ !ÄÄÉÏÎÉÃÓ ÓÁÙÓ ÉÔ ÉÓ ÃÕÒÒÅÎÔÌÙ ×ÏÒËÉÎÇ ×ÉÔÈ ÁÎ ÕÎÎÁÍÅÄ 
tier-1 American automotive company on a proof-of-concept design and testing Addionics cells in vehicles. 
 
Dr. Moshiel Biton, Addionics CEO, says that the goal is to have 3-Φ ÍÁÊÏÒ ÃÏÌÌÁÂÏÒÁÔÉÏÎÓ ×ÉÔÈ Ȱ×ÏÒÌÄ-ÌÅÁÄÉÎÇ /%-Óȱ 
over the next year. 
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Facebook Strikes Deal for AR Displays, Squeezing Out Apple 

By Alex Heath and Amir Efrati  
 
Facebook has struck a deal to buy all of the augmented reality displays made by British firm Plessey, as the social 
network looks to build AR glasses capable of overlaying virtual objects onto the real world. The deal could give 
Facebook an edge over Apple, which recently looked at buying Plessey, one of the few makers of AR displays, 
according to two people familiar with the matter.  
 
Instead, Plessey will license its technology to Facebook and dedicate its U.K.-based factory to supplying Facebook 
over several years, both companies confirmed. Facebook could have tried to buy Plessey to gain access to its AR 
displays, but that would likely have brought intense regulatory scrutiny. Striking an exclusive supply deal speeds up 
the work and gives Facebook the benefits of an acquisition without a lengthy regulatory review. 
 
!Î !ÐÐÌÅ ÓÐÏËÅÓÐÅÒÓÏÎ ÄÅÃÌÉÎÅÄ ÔÏ ÃÏÍÍÅÎÔ ÁÎÄ 0ÌÅÓÓÅÙ ÅØÅÃÓ ÄÉÄÎȭÔ ÒÅÔÕÒÎ ÒÅÑÕÅÓÔÓ ÆÏÒ ÃÏÍÍÅÎÔ ÏÎ ÔÈÅ !ÐÐÌÅ 
talks. 
 
&ÁÃÅÂÏÏËȭÓ ÄÅÁÌ ×ÉÔÈ 0ÌÅÓÓÅÙ ÉÌÌÕÓÔÒÁÔÅÓ ÈÏ× ÔÅÃÈ ÇÉÁÎÔÓ ÁÒÅ racing to secure the building blocks needed for AR 
headwearɂtechnology experts believe could be as transformational as the introduction of PCs and smartphones. 
&ÁÃÅÂÏÏË #%/ -ÁÒË :ÕÃËÅÒÂÅÒÇ ÒÅÃÅÎÔÌÙ ÐÒÅÄÉÃÔÅÄ ÔÈÁÔ Ȱ×Å ×ÉÌÌ ÇÅÔ ÂÒÅÁËÔÈÒÏÕÇÈ !2 ÇÌÁÓÓÅÓ ÔÈÁÔ will redefine our 
ÒÅÌÁÔÉÏÎÓÈÉÐ ×ÉÔÈ ÔÅÃÈÎÏÌÏÇÙȱ ÉÎ ÔÈÅ ΤΡ20s.  
 
To create such a device, Facebook has teams building its own operating system, apps, silicon chips, and tech capable 
of deciphering human thoughts. It also continues to invest in VR headset maker Oculus, which it acquired for roughly 
$2 billion in 2014.   
 
)Î Á ÓÔÁÔÅÍÅÎÔȟ &ÁÃÅÂÏÏË ÓÁÉÄ ÉÔ ×ÁÎÔÓ ÔÏ ÂÕÉÌÄ ȰÁ ÇÌÁÓÓÅÓ ÆÏÒÍ ÆÁÃÔÏÒ ÔÈÁÔ ÌÅÔÓ ÄÅÖÉÃÅÓ ÍÅÌÔ Á×ÁÙ ÓÏ ×Å ÃÁÎ ÂÅ ÍÏÒÅ 
ÐÒÅÓÅÎÔ ×ÉÔÈ ÏÕÒ ÆÒÉÅÎÄÓȟ ÆÁÍÉÌÉÅÓȟ ÁÎÄ ÓÕÒÒÏÕÎÄÉÎÇÓȢȱ  
 
Ȱ4ÈÉÓ ×ÉÌÌ ÔÁËÅ ÙÅÁÒÓȟ ÓÏ ÁÃÒÏÓÓ !2Ⱦ62 ×ÅȭÒÅ ÃÏÎÔÉÎÕÉÎÇ ÔÏ ÉÎÖÅÓÔ ÉÎ ÅØÔÅÎsive research on this deep tech stack and 
components such as small-ÓÃÁÌÅ ÄÉÓÐÌÁÙÓȟȱ ÔÈÅ ÃÏÍÐÁÎÙ ÓÁÉÄȢ 
 
The AR devices that have been released so far from the likes of Magic Leap and Microsoft are clunky, expensive 
headsets with extremely limited graphics cÁÐÁÂÉÌÉÔÉÅÓ ÔÈÁÔ ÈÁÖÅÎȭÔ ÓÏÌÄ ×ÅÌÌȢ  
 
Display technology represents one of the key hurdles for tech giants developing AR hardware. To be good enough 
for everyday use, AR glasses need to have optics that can accommodate wide ranges of light, show the real world 
with clarity and last all day without losing power or overheating. 
 
Ȱ4ÈÅÒÅ ÉÓ ÎÏ ÐÕÂÌÉÃÌÙ ÁÖÁÉÌÁÂÌÅ ËÎÏ×Î ÄÉÓÐÌÁÙ ÓÙÓÔÅÍ ÔÈÁÔ ÍÅÅÔÓ ÔÈÏÓÅ ÒÅÑÕÉÒÅÍÅÎÔÓȟȱ -ÉÃÈÁÅÌ !ÂÒÁÓÈȟ &ÁÃÅÂÏÏËȭÓ 
head of AR and VR research, told The Information in an interview late last year.  
 
But Plessey claims it has developed microLED displays that provide rich colors and contrast while consuming less 
ÐÏ×ÅÒ ÔÈÁÎ ÏÔÈÅÒ ÓÃÒÅÅÎÓȢ %ÖÅÎ ÉÆ ÔÈÅ ÄÉÓÐÌÁÙÓ ÁÒÅÎȭÔ ÒÅÁÄÙ ÆÏÒ ÍÁÓÓ ÕÓÅȟ the industry is a narrow field with few 
players, which is why Facebook wanted to lock up supply early. 
 
Plessey formed roughly a decade ago to build display tech for customers including General Electric. In 2017, it 
focused its business entirely on creating microLEDs for wearables and AR or VR devices at its U.K. factory. 
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'Tequila' powered biofuels more efficient than corn or sugar 

Sourced by University of Sydney  
 
The agave plant used to make tequila could be established in semi-arid Australia as an environmentally friendly 
solution to Australia's transport fuel shortage, a team of researchers at the University of Sydney, University of 
Exeter and University of Adelaide has found. 
 
The efficient, low-water process could also help produce ethanol for hand sanitiser, which is in high demand during 
the COVID-19 pandemic. 
 
In an article published this week in the Journal of Cleaner Production, University of Sydney agronomist Associate 
Professor Daniel Tan with international and Australian colleagues have analysed the potential to produce bioethanol 
(biofuel) from the agave plant, a high-sugar succulent widely grown in Mexico to make the alcoholic drink tequila. 
 
The agave plant is now being grown as a biofuel source on the Atherton Tablelands in Far North Queensland by MSF 
Sugar, and it promises some significant advantages over existing sources of bioethanol such as sugarcane and corn, 
Associate Professor Tan said. 
 
"Agave is an environmentally friendly crop that we can grow to produce ethanol-based fuels and healthcare 
products," said Associate Professor Tan from the Sydney Institute of Agriculture. 
 
"It can grow in semi-arid areas without irrigation; and it does not compete with food crops or put demands on 
limited water and fertiliser supplies. Agave is heat and drought tolerant and can survive Australia's hot summers." 
 
Associate Professor Tan assembled the research team and led its economic analysis. 
 

Lead author Dr. Xiaoyu Yan from the University of 
Exeter, who led the lifecycle assessment, said: "Our 
analysis highlights the possibilities for bioethanol 
production from agave grown in semi-arid 
Australia, causing minimum pressure on food 
production and water resources. 
 
"The results suggest that bioethanol derived from 
agave is superior to that from corn and sugarcane 
in terms of water consumption and quality, 
greenhouse gas emissions, as well as ethanol 
output."  
 
This study used chemical analyses of agave from a 
pilot agave farm in Kalamia Estate, Queensland 
(near Ayr) undertaken by Dr. Kendall Corbin for her 
University of Adelaide Ph.D., supervised by 
Professor Rachel Burton. 

 
"It is fabulous that the results of my chemical analysis can be used in both an economic and environmental footprint 
study and have real-world applications", Dr. Corbin said. 
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"The economic analysis suggests that a first generation of bioethanol production from agave is currently not 
commercially viable without government support, given the recent collapse in the world oil price," Associate 
Professor Tan said. "However, this may change with the emerging demand for new ethanol-based healthcare 
products, such as hand sanitisers." 
 
"This is the first comprehensive lifecycle assessment and economic analysis of bioethanol produced from a five-year 
agave field experiment in north Queensland. Our analysis shows a bioethanol yield of 7414 litres a hectare each year 
is achievable with five-year-old agave plants." 
 
The study found that sugarcane yields 9900 litres a hectare each year. However, agave outperforms sugarcane on a 
range of measures, including freshwater eutrophication, marine ecotoxicity andɂcruciallyɂwater consumption. 
 
Agave uses 69 percent less water than sugarcane and 46 percent less water than corn for the same yield. For US 
corn ethanol, the yield was lower than agave, at 3800 litres a hectare a year. 
 
"This shows agave is an economic and environmental winner for biofuel production in the years to come," Associate 
Professor Tan said. 
 

 
More information:  Xiaoyu Yan et al, Agave: A promising feedstock for biofuels in the water-energy-food-
environment (WEFE) nexus, Journal of Cleaner Production (2020). DOI: 10.1016/j.jclepro.2020.121283 
Journal information: Journal of Cleaner Production  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

http://dx.doi.org/10.1016/j.jclepro.2020.121283
https://techxplore.com/journals/journal-of-cleaner-production/
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11 big things: Hard feelings at SoftBank in $41B spat 

By Kevin Dowd  
 
The coronavirus pandemic continued its deadly spread this week. Parts of China are beginning to bounce back from 
the initial scourge, but for the rest of the world, the fear and danger of the disease is still building. In some places, 
it's just beginning. 
 
Yet the financial world spins on. This week was actually a good one for much of Wall Street, as stocks bounced back 
into bull territory on hopes that a $2 trillion stimulus package will be able to offset the damage of mass shutdowns 
and stratospheric unemployment. 
 
SoftBank won't see much direct benefit from the stimulus. But the tech conglomerate that shook up Silicon Valley in 
recent years still saw its share price spike by more than 45% this week, thanks in part to a new plan to sell up to $41 
billion in assetsɂand in spite of a very public disagreement with one of Wall Street's credit watchdogs. 
 
Even amid a global pestilence, SoftBank always keeps things interesting. That's one of 11 things you need to know 
from the past week: 
 
1. SoftBank's surge 
After seeing SoftBank's stock plunge more than 50% in one four-week stretch, Masayoshi Son and his lieutenants are 
scrambling for a solution.  
 
They held preliminary talks about a potential take-private transaction with Elliott Management and Mubadala, the 
Financial Times reported this week, but ultimately decided such a deal would be too complicated. Instead, SoftBank 
is resorting to a massive buyback plan, it announced Monday, which it plans to fund by selling as much as 4.5 trillion 
yen (about $41 billion) in assets.  
 
The obvious aim was to boost its stock price. Mission accomplished. SoftBank shares jumped nearly 46% over the 
course of the week, and that's before the buybacks have even begun.  
 
Another stated goal of SoftBank's move was to enhance its credit rating, which Moody'sɂthe company SoftBank 
paid to assess such thingsɂconsidered below investment grade. On that front, success was a bit more elusive.  
 
Instead, on Wednesday, Moody's downgraded SoftBank's credit a further two notches, citing the "unexpected size 
and apparent urgency" of the company's planned divestitures and buybacks. SoftBank didn't take too kindly to that. 
The same day, it dropped Moody's, arguing there was "no rationale" for the downgrade and that it would cause 
"substantial misunderstanding" among investors. 
 
SoftBank also helpfully noted that S&P Global Ratings, one of the biggest rivals of Moody's, believed the buyback 
plan would "reduce downward pressure on credit quality." 
  
Whether Moody's is right or wrong, the feud highlights the inherent conflicts of the credit-ratings industry. 
Ostensibly, companies like Moody's and S&P provide their ratings to aid investors. But Moody's and S&P are also for-
profit entities trying to win business from the companies they are rating. Plenty of people smarter than me made the 
same point in the wake of the last financial crisis, when flawed ratings on debt securities played a key role in 
cratering the global economy. This latest tiff shows that this misalignment of incentives remains in place.  
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SoftBank's recent stock-price struggles continued a run of bad news that dates back to its disastrous attempt at 
taking WeWork public, one that includes previous layoffs at a host of portfolio companies. That trend also rolled on 
this week.  
 
Real estate startup Compass, which was valued at $6.4 billion in a SoftBank-backed round last July, according to 
PitchBook data, laid off 15% of its workers on Monday, The Real Deal reported. The real estate industry is one of 
many already reeling from a pandemic slowdown.  
 
Satellite internet startup OneWeb, meanwhile, is on the brink of bankruptcy, according to the Financial Times, after 
negotiations to raise as much as $2 billion in new funding from SoftBank fell apart amid the coronavirus outbreak. 
More than 500 jobs are reportedly at risk.  
 
And what of WeWork? Here's a selection of headlines from the past few days: 
 
Ɇ "WeWork to miss 2020 targets because of coronavirus," writes The Real Deal. 
Ɇ ͼ7Å7ÏÒË ÍÏÕÎÔÓ ÃÈÁÒÍ ÏÆÆÅÎÓÉÖÅ ÁÓ ÂÏÎÄÈÏÌÄÅÒÓ ÒÕÎ ÆÏÒ ÔÈÅ ÅØÉÔÓȟͼ ÓÁÙÓ &ÏÒÂÅÓȢ  
Ɇ ͼ7Å7ÏÒË offers employees $100 a day bonus to work in its locations. But should they?" asks Inc.com. 
 
So, yeah. Not great. 
 
SoftBank's massive stake in Alibaba is reported to be among the main assets it aims to unload, so the $41 billion plan 
may not include huge changes to its startup portfolio. But with a second Vision Fund already on hold and SoftBank's 
preferred strategy of growth-at-all-costs looking more and more like a thing of the past, it's worth wondering if huge 
changes are to come. 
 
2. Travel troubles 
Travel startups have also been clobbered by coronavirus fallout, with job losses popping up across the industry. 
Corporate travel startup TripActions, last valued at $4 billion, according to PitchBook data, is reportedly laying off 
hundreds, while other names such as Vacasa, Zeus Living, Sonder and Lola.com are also believed to have furloughed 
and laid off workers in recent days. Job cuts were also reported at several private companies in other sectors, 
including names with $1 billion-plus valuations like Getaround and Endeavor.  
 
3. Lime aid 
Lime raised more than $750 million in total VC during 2018 and 2019, reaching a $2.4 billion valuation last July, 
according to PitchBook data. But the scooter and bike rental startup is now running out of cash, according to The 
Information, and is planning to raise new funding in a round that could reduce its valuation to as little as $400 
million. Meanwhile, reports emerged that another scooter unicorn, Bird, is laying off some 30% of its staff.  
 
4. An Instacart revolt 
On Friday, a group representing Instacart's in-store shoppers published an open letter accusing Instacart of "turning 
this pandemic into a PR campaign" while failing to provide "essential protections to Shoppers on the front lines." 
The shoppers threatened to walk off the job Monday unless Instacart meets certain conditions, including improved 
safety equipment and additional hazard pay. It's a harsh reminder of how COVID-19 has put some gig workers in 
precarious positions. 
 
5. Bankruptcy murmurs 
Bad news also surfaced recently from a pair of high-profile companies with private equity backing. Luxury retail icon 
Neiman Marcus and circus operator Cirque du Soleil are both considering bankruptcy filings, according to reports 
this weekɂa sign of the wide swathe of businesses being hit by coronavirus-related closures and consumer 
spending reductions. 
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6. Housing help 
A few rays of positivity shined through on a generally gloomy week for the private markets. One came from Airbnb, 
which pledged to waive fees and encouraged its hosts to offer free housing for healthcare workers battling the 
coronavirus outbreak, with hopes of aiding as many as 100,000 people. It remains to be seen whether the current 
chaos will change Airbnb's previously announced plans to go public in 2020.  
 
7. Thoma Bravo two-step 
Thoma Bravo completed one multibillion-dollar deal this week, finalizing a $2 billion purchase of Instructure, a 
creator of edtech software that's behind the popular Canvas and Bridge platforms. But another major deal will have 
to wait, as PE Hub reported this week that market conditions have caused Thoma Bravo to delay a planned sale of 
healthcare security specialist Imprivata that could have fetched another $2 billion.  
 
8. Brex buys 
It was a rare bit of normal Silicon Valley news amid a maelstrom of the malefic: Red-hot fintech startup Brex, last 
valued at $2.6 billion, according to PitchBook data, made three acquisitions this week, snapping up Compose Labs, 
Landria and Neji. All three smaller startups will add something different to Brex's current suite of corporate finance 
offerings, ranging from data protection to video tech to software management.  
 
9. Let it go 
OfferUp and Letgo both attained unicorn status by creating peer-to-peer platforms where customers could buy and 
sell stuff of every sort. Now, they're set to combine, as OfferUp agreed this week to acquire Letgo in a bit of 
marketplace consolidation. Letgo's current majority investor, OLX Group, will also lead a $120 million investment in 
the newly merged business. 
 
10. Occidental's acquiescence 
With oil prices and its own stock in freefall, Occidental Petroleum reportedly gave in this week to a series of 
demands from activist investor Carl Icahn, including a trio of new board members and slashed pay for Occidental 
executives. The rocky relationship between Icahn and Occidental dates back to last year, when Icahn argued that 
Occidental had severely overpaid in a $38 billion takeover of Anadarko Petroleum. In recent months, the markets 
seem to agree.  
 
11. Taxis take off 
At least we can still dream about flying taxis. Lilium, a German startup building electric, autonomous, on-demand air 
taxis, raised more than $240 million in new funding this week from backers including Tencent and Atomico. Lilium 
announced last October it had completed its first phase of flight testing with a sleek video offering a glimpse of its 
aircraft in action. 
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Perception-action loops for drones develop with Microsoft simulation approach 

 
 
Sensing technologies have improved steadily, but the ability of robots to make decisions in real time based on what 
they perceive still has a long way to go to equal or surpass human capabilities. Researchers from Microsoft Corp., 
Carnegie Mellon University, and Oregon State University have been collaborating to improve perception-action 
loops. 
 
As members of Team Explorer, they are participating in the Defense Advanced Research ProjecÔÓ !ÇÅÎÃÙȭÓ 
Subterranean (DARPA SubT) Challenge. The competition is designed to develop technologies that could aid first 
responders in hazardous environments. Team Explorer won first place in the Tunnel Circuit in September 2019 and 
second place in the February 2020 Urban Circuit. 
 

https://youtu.be/AxE7qGKJWaw
https://youtu.be/PhF3cbQRp2s
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In a blog post, the research team explained how it has created machine learning systems to enable robots or drones 
to make decisions based on camera data. It includes Rogerio Bonatti, a Ph.D. student at Carnegie Mellon University 
(CMU), and Sebastian Scherer, an associate research professor at CMU. The team also includes Ratnesh Madaan, 
research software development engineer for business AI; Vibhav Vineet, a senior researcher; and Ashish Kapoor, 
partner research manager at Microsoft. 
 
Ȱ4ÈÅ ɍÐÅÒÃÅÐÔÉÏÎ-action loop] system is trained via simulations and learns to independently navigate challenging 
ÅÎÖÉÒÏÎÍÅÎÔÓ ÁÎÄ ÃÏÎÄÉÔÉÏÎÓ ÉÎ ÒÅÁÌ ×ÏÒÌÄȟ ÉÎÃÌÕÄÉÎÇ ÕÎÓÅÅÎ ÓÉÔÕÁÔÉÏÎÓȟȱ ÔÈÅ ÒÅÓÅÁÒÃÈÅÒÓ ×ÒÏÔÅȢ Ȱ7Å ×ÁÎÔÅÄ ÔÏ 
push current technology to ÇÅÔ ÃÌÏÓÅÒ ÔÏ Á ÈÕÍÁÎȭÓ ÁÂÉÌÉÔÙ ÔÏ ÉÎÔÅÒÐÒÅÔ ÅÎÖÉÒÏÎÍÅÎÔÁÌ ÃÕÅÓȟ ÁÄÁÐÔ ÔÏ ÄÉÆÆÉÃÕÌÔ 
ÃÏÎÄÉÔÉÏÎÓȟ ÁÎÄ ÏÐÅÒÁÔÅ ÁÕÔÏÎÏÍÏÕÓÌÙȢȱ 
 
Building a drone racing model 
Ȱ)Î ÆÉÒÓÔ-person view (FPV) drone racing, expert pilots can plan and control a quadrotor with high agility using a noisy 
ÍÏÎÏÃÕÌÁÒ ÃÁÍÅÒÁ ÆÅÅÄȟ ×ÉÔÈÏÕÔ ÃÏÍÐÒÏÍÉÓÉÎÇ ÓÁÆÅÔÙȟȱ ÓÁÉÄ ÔÈÅ ÒÅÓÅÁÒÃÈÅÒÓȢ Ȱ7Å ÁÔÔÅÍÐÔÅÄ ÔÏ ÍÉÍÉÃ ÔÈÉÓ ÁÂÉÌÉÔÙ 
with our framework, and tested it with an autonomous drone on a racinÇ ÔÁÓËȢȱ 
 
The team trained a neural network with data from an RGB camera and mapped visual information directly to control 
actions. It broke the task into two parts ɂ building a simulation and taking control actions. 
 
The models had to account for variances in between the simulation and the real world, such as differences in 
ÌÉÇÈÔÉÎÇȢ 4ÈÅ ÒÅÓÅÁÒÃÈÅÒÓ ÕÓÅÄ -ÉÃÒÏÓÏÆÔȭÓ !ÉÒ3ÉÍ ÓÉÍÕÌÁÔÏÒ ÁÎÄ Á #ÒÏÓÓ-Modal Variational Auto Encoder (CM-VAE) 
framework and combined raw unlabeled data with the relative poses of gateÓ ÉÎ ÔÈÅ ÄÒÏÎÅȭÓ ÃÏÏÒÄÉÎÁÔÅ ÆÒÁÍÅȢ 
 
Ȱ4ÈÅ ÓÙÓÔÅÍ ÎÁÔÕÒÁÌÌy incorporated both labeled and unlabeled data modalities into the training process of the 
ÌÁÔÅÎÔ ÖÁÒÉÁÂÌÅȟȱ ÔÈÅÙ ÓÁÉÄȢ Ȱ)ÍÉÔÁÔÉÏÎ ÌÅÁÒÎÉÎÇ ×ÁÓ ÔÈÅÎ ÕÓÅÄ ÔÏ ÔÒÁÉÎ Á ÄÅÅÐ ÃÏÎÔÒÏÌ ÐÏÌÉÃÙ ÔÈÁÔ ÍÁÐÐÅÄ ÌÁÔent 
ÖÁÒÉÁÂÌÅÓ ÉÎÔÏ ÖÅÌÏÃÉÔÙ ÃÏÍÍÁÎÄÓ ÆÏÒ ÔÈÅ ÑÕÁÄÒÏÔÏÒȢȱ 
 
By abstracting video frames to a lower-dimensional representation, the team was able to train a deep control policy 
with imitation learning while still providing enough information for the drone to navigate through obstacles. 
 

 
 
Testing the perception-action loop 
The researchers tested their perception-action loop system on a drone racing track with different courses. While 
ÔÈÅÙ ÒÅÐÏÒÔÅÄ ÔÈÁÔ ÔÈÅ ȰÐÅÒÆÏÒÍÁÎÃÅ ÏÆ ÓÔÁÎÄÁÒÄ ÁÒÃÈÉÔÅÃÔÕÒÅÓ ÄÒÏÐÐÅÄ ÓÉÇÎÉÆÉÃÁÎÔÌÙȟȱ ÔÈÅÉÒ #--VAE was able to 
approximate gate distances based purely on simulated data. 
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The control framework even worked indoors, with stripes painted on the floor matching the gate color, and in snow. 
Ȱ$ÅÓÐÉÔÅ ÔÈÅ ÉÎÔÅÎÓÅ ÖÉÓÕÁÌ ÄÉÓÔÒÁÃÔÉÏÎÓ Ærom background conditions, the drone was still able to complete the 
courses by employing our cross-ÍÏÄÁÌ ÐÅÒÃÅÐÔÉÏÎ ÍÏÄÕÌÅȟȱ ÔÈÅ ÔÅÁÍ ×ÒÏÔÅȢ 
 
Ȱ"Ù ÓÅÐÁÒÁÔÉÎÇ ÔÈÅ ÐÅÒÃÅÐÔÉÏÎ-action loop into two modules and incorporating multiple data modalities into the 
perception training phase, we can avoid overfitting our networks to non-relevant characteristics of the incoming 
ÄÁÔÁȟȱ ÉÔ ÁÄÄÅÄȢ 4ÈÅ ÃÏÍÂÉÎÁÔÉÏÎ ÏÆ ÁÂÓÔÒÁÃÔÅÄ ÓÅÎÓÏÒ ÄÁÔÁ ÁÎÄ ÓÉÍÕÌÁÔÉÏÎ-trained models could lead to better 
performance. 
 
However, the researcheÒÓ ÆÏÕÎÄ ÔÈÁÔ Ȱan unexpected result we came across during our experiments is that 
combining unlabeled real-world data with the labeled simulated data for training the representation models did not 
increase overall performance. Using simulation-only data worked better. We suspect that this drop in performance 
ÏÃÃÕÒÓ ÂÅÃÁÕÓÅ ÏÎÌÙ ÓÉÍÕÌÁÔÅÄ ÄÁÔÁ ×ÁÓ ÕÓÅÄ ÉÎ ÔÈÅ ÃÏÎÔÒÏÌ ÌÅÁÒÎÉÎÇ ÐÈÁÓÅ ×ÉÔÈ ÉÍÉÔÁÔÉÏÎ ÌÅÁÒÎÉÎÇȢȱ 
 
Using unlabeled data 
A recent trend in artificial intelligence and robotics development is to limit or tighten the data sets needed to train 
ÁÕÔÏÎÏÍÏÕÓ ÓÙÓÔÅÍÓȢ -ÉÃÒÏÓÏÆÔȭÓ ×ÏÒË ×ÉÔÈ 4ÅÁÍ %ØÐÌÏÒÅÒ ÉÓ ÁÎ ÅØÁÍÐÌÅ ÏÆ ÈÏ× ÓÅÐÁÒÁÔÉÎÇ ÔÈÅ ÐÅÒÃÅÐÔÉÏÎ ÆÒÏÍ 
control policies can lead to more robust perception-action loops. 
 
The researchers at Microsoft, CMU, and Oregon State concluded that combining multiple data streams in the CM-
VAE led to better generalization and recognition of objects, but more work remains to be done on using adversarial 
techniques to bring simulated data closer to real images. 
 
The use of unlabeled data and simulation could have multiple applications for autonomous systems, noted the team. 
4ÈÅÙ ÉÎÃÌÕÄÅ ÄÅÔÅÃÔÉÎÇ ÐÅÏÐÌÅȭÓ ÆÁÃÅÓ ÆÏÒ ÓÅÁÒÃÈ-and-rescue operations, drone inspections, and robotic piece 
picking. 
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U.S. Chip Industry Lobbying to Stay Open Despite Virus Fears 

The sector employs about 250,000 people in the U.S., according to the Semiconductor Industry Association, one of the 
top trade groups for the industry. Roughly half of all production plants operated by American chip manufacturers are 
located in the U.S. 
 
By James Morra  
 
The U.S. semiconductor industry is lobbying federal and state governments to have chip production plants labeled 
as essential businesses that are allowed to operate despite lockdowns to contain the spread of the novel 
coronavirus. The Semiconductor Industry Association (SIA), a top trade group representing the sector, is trying to lift 
its chances for exemptions to orders in states around the U.S. to close nonessential businesses. 
 
The group, which represents U.S. chip manufacturers from Intel and Texas Instruments to Micron Technology and 
Globalfoundries, has argued that their output is essential for the livelihood of the U.S. economy. It is urging the 
Department of Homeland Security to roll out recommendations to keep fabs open during the worsening outbreak. 
The efforts are colliding with orders around the U.S. to limit the movement of people and infections. 
 
John Neuffer, SIA president and chief executive, argued in a blog post that chips are critical to infrastructure, 
ranging from telecommunications networks to power grids. They also underpin broad swathes of the American 
economy, including healthcare and manufacturing. Chips are also critical parts used in personal computers and cloud 
data centers, which are both key to businesses increasingly telling people to work remotely. 
 
Devi Keller, who leads the trade group's global policy efforts, said in a statement that due to "the highly integrated 
and global nature of the semiconductor supply chain, shortages created by operating restrictions in one region 
cannot be readily made up by production in other regions." She said the shortages could lead to delays in the supply 
chain, hitting electronics production. U.S.-based companies control 45% global market share in chips. 
 
U.S.-based chip makers have not complained about production constraints due to the virus. Micron CEO Sanjay 
Mehrotra said last week that the fallout has not seriously hurt its manufacturing operations to date. He said the 
company plans to obey government orders, adding that it was forced to shut down production plants in Southeast 
Asia for a short time due to a sudden lockdown. The fabs have since restarted limited production. 
 
Mehrotra warned that tougher government orders could result in temporary or prolonged shutdowns at its other 
fabs. Micron is also preparing for supply shortages and logistics issues that could hamper its ability to maintain 
production. It is stockpiling more of the raw materials used to manufacture chips and stashing more at fabs to 
reduce logistics delays, he said. The company is also expanding testing and assembly lines at its fabs. 
 
Intel, the world's largest vendor of chips used in cloud servers and data centers, is also maintaining production while 
safeguarding the health and safety of its employees. The Santa Clara, California-based company's chief executive, 
Robert Swan, recently said in a letter to customers that it has been business as usual for its production line and 
factory operations. Intel operates fabs in California, Arizona, Oregon and other U.S. locations. 
 
Micron, which sells DRAM and NAND memory used in smartphones and data centers, has also taken precautions to 
impede the virus's transmission on its production lines. Micron, the world's No. 3 memory chip manufacturer, has 
started to alternate shifts and separate employees from each other to suppress the spread of the deadly sickness. 
Micron oversees 13 production plants around the world, including in Utah and Idaho. 
 
The crisis is also leading to uncertainty for other players in the semiconductor market. Applied Materials, the world's  
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largest seller of chip manufacturing equipment, warned that business could be harmed by the global spread of the 
coronavirus. The company on Monday said that shutdowns aimed at blocking the outbreak are resulting in "major 
disruptions in the supply chain and logistics operations that support the chip industry." 
 
New York, the current epicenter of the virus in the U.S., has granted requests from chip manufacturers to stay open 
as more of the country shuts down due to the outbreak. The SIA said that these production plants are among the 
cleanest places in the world, with workers entering and exiting the factory floor through airlocks while wearing 
coveralls, boots, hoods, face masks, and gloves to protect the silicon chips from contamination. 
 
The semiconductor industry employs roughly 250,000 people in the U.S., according to the SIA. Around half of all 
production plants operated by American chip manufacturers are located in the U.S. The SIA said that 19 states are 
home to major fabs. 
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Ethical oversight: ESG in M&A 

Sourced by Financier Worldwide 
 
A close affinity with environmental, social and governance (ESG) issues has rapidly become a core component of the 
M&A ÐÒÏÃÅÓÓ ÉÎ ÒÅÃÅÎÔ ÙÅÁÒÓȢ )ÎÄÅÅÄȟ ÅÔÈÉÃÁÌ ÏÖÅÒÓÉÇÈÔ ÃÁÎ ÂÅ ÔÈÅ ÄÉÆÆÅÒÅÎÃÅ ÂÅÔ×ÅÅÎ Á ÔÒÁÎÓÁÃÔÉÏÎȭÓ ÓÕÃÃÅÓÓ ÏÒ 
failure. 
 
Evidencing the rapid uptick in ESG-ÉÎÆÌÕÅÎÃÅÄ -Ǫ! ÉÓ ÔÈÅ (ÅÒÂÅÒÔ 3ÍÉÔÈ &ÒÅÅÈÉÌÌÓ ÒÅÐÏÒÔ Ȭ-Ǫ! ÉÎ ΤΡΤΡȡ ÔÈÅ ÎÅ× 
ÎÏÒÍÁÌȭȟ ×ÈÉÃÈ reveals that 83 percent of M&A practitioners believe that ESG will become increasingly critical to 
M&A decision making in the next 12 to 24 months, while 1250 chief executives rated environmental risks as the 
biggest threat to business growth. 
 
Also highlighting the vaÌÕÅ ÏÆ ÉÎÔÅÇÒÁÔÉÎÇ %3' ÉÎÔÏ ÔÈÅ -Ǫ! ÐÒÏÃÅÓÓ ÉÓ Á ΤΡΣΩ ÒÅÐÏÒÔ ÂÙ 3ÕÓÔÁÉÎÁÌÙÔÉÃÓ Ȭ%3' 
ÃÏÍÐÁÔÉÂÉÌÉÔÙȡ Á ÈÉÄÄÅÎ ÓÕÃÃÅÓÓ ÆÁÃÔÏÒ ÉÎ -Ǫ! ÔÒÁÎÓÁÃÔÉÏÎÓȭȟ ×ÈÉÃÈ ÆÏÕÎÄ ÔÈÁÔȟ ×ÉÔÈÉÎ Á ÓÁÍÐÌÅ ÏÆ ΤΥΣ -Ǫ!Óȟ %3' 
compatible deals outperformed ESG incompatible deals by an average of 21 percent on a five-year cumulative return 
basis. Furthermore, to date, there have been over 1400 signatories to the UN Principles for Responsible Investment 
ɀ a formal declaration committing firms to incorporate ESG issues into their investment analysis. 
 
Boiled down, ESG issues can encompass: (i) environment ɀ waste management, hazardous materials, pollution, 
water use, energy use, global warming, emissions to air, resource use, biodiversity and land contamination; (ii) 
workplace ɀ talent attraction and retention, employee development, employee welfare, equality and diversity, and 
occupational health and safety; (iii) community ɀ community impact, local economic development, human rights and 
community investment; (iv) marketplace ɀ responsible marketing, responsible products and sustainability within the 
supply chain; and (v) governance ɀ governance of sustainability issues, board level responsibility, anti-bribery and 
corruption, business ethics and conduct, and grievance procedures. 
 
Ȱ! ÆÉÒÍȭÓ ESG profile can have a significant impact on its operating performance and financing cost, so companies 
ÁÒÅ ÎÏ× ÐÌÁÃÉÎÇ Á ÍÕÃÈ ÇÒÅÁÔÅÒ ÅÍÐÈÁÓÉÓ ÏÎ ÍÁÎÁÇÉÎÇ ÔÈÅ %3' ÒÉÓËÓ ÉÎÖÏÌÖÅÄ ÉÎ ÔÈÅÉÒ ÉÎÖÅÓÔÍÅÎÔȟȱ ÓÁÙÓ $Ò :ÈÅÎÙÉ 
Huang, a research fellow at Cass BusinesÓ 3ÃÈÏÏÌȢ Ȱ)Î ÔÈÅ ÃÏÎÔÅØÔ ÏÆ -Ǫ!ȟ ÔÈÅ %3' ÃÏÍÐÁÔÉÂÉÌÉÔÙ ÏÆ ÁÃÑÕÉÒÅÒÓ ÁÎÄ 
targets is an increasingly important factor throughout the whole deal process, from the early stage of target 
selection to the due diligence process, then the integration of the ESG standard of the combined business in the 
post-ÄÅÁÌ ÓÔÁÇÅȢȱ 
 
In the view of Melissa Sawyer, a partner at Sullivan & Cromwell, ESG issues, while historically a secondary concern, 
are becoming an increasingly important consideration for both targets and acquirÅÒÓȢ Ȱ! ÃÏÍÐÁÎÙ ×ÉÔÈÏÕÔ Á ÃÌÅÁÒ 
%3' ÁÇÅÎÄÁ ÍÁÙ ÂÅ Á ÌÅÓÓ ÁÔÔÒÁÃÔÉÖÅ ÐÁÒÔÎÅÒȟȱ ÓÈÅ ÓÕÇÇÅÓÔÓȢ Ȱ-ÏÒÅÏÖÅÒȟ ÉÆ Á ÍÁÎÁÇÅÍÅÎÔ ÔÅÁÍ ÈÁÓ Á ÌÉÍÉÔÅÄ ÏÒ 
superficial strategy for handling ESG matters, a buyer may conclude that the team is not adequately managing the 
coÍÐÁÎÙȭÓ ÌÏÎÇ-term risk profile. 
 

 
 
Ȱ&ÏÒ ÅØÁÍÐÌÅȟ Á ÂÕÙÅÒ ÍÁÙ ÁÓÃÒÉÂÅ Á ÄÉÓÃÏÕÎÔ ÔÏ Á ÎÁÔÕÒÁÌ ÒÅÓÏÕÒÃÅÓ ÃÏÍÐÁÎÙ ÔÈÁÔ ÉÓ ÎÏÔ ÉÎÖÅÓÔÉÎÇ ÉÎ ÅÎÖÉÒÏÎÍÅÎÔÁÌ 
best practices today on the theory that it is carrying a significant contingent liability for environmental remediation 
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ÉÎ ÔÈÅ ÆÕÔÕÒÅȟȱ ÓÈÅ ÃÏÎÔÉÎÕÅÓȢ Ȱ)Î ÁÄÄÉÔÉÏÎȟ ÂÅÃÁÕÓÅ %3' ÅÎÃÏÍÐÁÓÓÅÓ ÈÕÍÁÎ ÃÁÐÉÔÁÌ ÉÓÓÕÅÓȟ ÉÎÁÄÅÑÕÁÔÅ %3' 
ÐÌÁÎÎÉÎÇ ÍÁÙ ÂÅ ÁÎ ÉÎÄÉÃÁÔÏÒ ÏÆ ÐÏÔÅÎÔÉÁÌ ÒÉÓË ÏÆ ÌÁÂÏÕÒ ÕÎÒÅÓÔ ÁÎÄ ÉÎÁÄÅÑÕÁÔÅ ÇÌÏÂÁÌ ÔÁÌÅÎÔ ÄÅÖÅÌÏÐÍÅÎÔȢȱ 
 
Despite the lack of a clear ESG agenda at many companies, for Tim Clare, director of transactions and ESG advisory at 
Anthesis, the high-profile nature of many ESG issues means that the perception of what might be a material risk is 
broadening among the dealmaking commÕÎÉÔÙȢ Ȱ4ÈÅÒÅ is only a minority, albeit growing, of firms that are yet 
sophisticated enough in their ESG systems and frameworks to undertake a broad ESG due diligence assessment on 
ÅÖÅÒÙ ÄÅÁÌȟȱ ÈÅ ÓÁÙÓȢ 
 
An evolving process, the ways in which M&A practitioners are taking ESG factors into account when considering 
potential investments is becoming increasingly influential in the drive toward generating growth and delivering 
stakeholder value. 
 
Challenges 
Among the biggest challenges facing dealmakers when integrating ESG into the M&A process is fully understanding 
and assessing the materiality of relevant ESG factors. Materiality is often specific to the target company, its supply 
chains, its industry sector, as well as the countries and sub-national regions in which it and its supply chains operate. 
 
Ȱ! ÓÅÎÓÅ ÏÆ ÔÈÅ ÉÍÐÏÒÔÁÎÃÅ ÏÆ %3' ÉÓÓÕÅÓ ÍÁÙ ÎÏÔ ÂÅ ÓÈÁÒÅÄ ÂÅÔ×ÅÅÎ ÄÅÁÌ ÔÅÁÍÓȟȱ ÃÏÎÔÅÎÄÓ -Ò #ÌÁÒÅȢ Ȱ4ÈÁÔ ÌÁÃË ÏÆ 
appreciation may also be shared or mirrored by other advisers, such as the corporate finance, banking and legal 
teams. Currently, there are no standard disclosure requirements, so there may be a lack of disclosure by vendors. In 
a similar vein, auction processes especially, where the number of questions that can be asked is strictly managed, 
can see ESG ÌÏÓÉÎÇ ÏÕÔȢȱ 
 
!ÄÄÉÔÉÏÎÁÌ ÃÈÁÌÌÅÎÇÅÓ ÉÎÃÌÕÄÅ ÁÄÈÅÒÉÎÇ ÔÏ Á ÔÒÁÎÓÁÃÔÉÏÎȭÓ ÔÉÍÅÓÃÁÌÅÓȟ ÅÓÐÅÃÉÁÌÌÙ ÉÆ %3' ÈÁÓ ÂÅÅÎ ÃÏÍÍÉÓÓÉÏÎÅÄ ÌÁÔÅ ÉÎ 
ÔÈÅ ÐÒÏÃÅÓÓȟ ÁÓ ×ÅÌÌ ÁÓ ËÅÅÐÉÎÇ ÔÏ Á ÂÕÄÇÅÔȟ ÅÓÐÅÃÉÁÌÌÙ ÉÍÐÏÒÔÁÎÔ ÉÎ Á ÃÏÍÐÅÔÉÔÉÖÅ -Ǫ! ÐÒÏÃÅÓÓȢ Ȱ4ÈÅ ËÅÙ ÁÃÔÉÏÎ ÉÓ 
ensuring that an ESG scoping assessment ɀ as recommended in nearly all the guidance ɀ is undertaken very early in 
ÔÈÅ ÉÎÖÅÓÔÍÅÎÔ ÁÎÁÌÙÓÉÓ ÉÎ ÏÒÄÅÒ ÔÏ ÉÄÅÎÔÉÆÙ ×ÈÁÔ ÍÉÇÈÔ ÂÅ ÍÁÔÅÒÉÁÌ %3' ÉÓÓÕÅÓȟȱ ÓÕÇÇÅÓÔÓ -Ò #ÌÁÒÅȢ Ȱ%3' ÉÓ ÖÅÒÙ 
broad and often it is not possible to ÅÖÁÌÕÁÔÅ ÔÈÅ ÉÓÓÕÅÓ ÉÆ ÔÈÅ ÔÉÍÅ ÁÌÌÏ×ÅÄ ÉÓ ÔÏÏ ÓÈÏÒÔȢȱ 
 
!ÌÓÏ ÓÉÇÎÉÆÉÃÁÎÔ ÉÓ ÔÈÅ ÉÍÐÁÃÔ ÏÆ %3' ÏÖÅÒÓÉÇÈÔ ÏÎ Á ÃÏÍÐÁÎÙȭÓ ÒÅÐÏÒÔÉÎÇ ÆÕÎÃÔÉÏÎȢ Ȱ%3' ÒÅÐÏÒÔÉÎÇ ÉÓ ÓÈÏ×Î ÔÏ ÂÅ 
largely motivated by relevance to investment performance, stakeholder demand, product strategy and ethical 
ÃÏÎÓÉÄÅÒÁÔÉÏÎÓȟȱ ÎÏÔÅÓ $Ò (ÕÁÎÇȢ Ȱ! ÐÒÏÂÌÅÍ ×ÉÔÈ ÔÈÅ ÕÓÅ ÏÆ %3' ÉÎÆÏÒÍÁÔÉÏÎ ÉÓ ÔÈÅ ÌÁÃË ÏÆ ÒÅÐÏÒÔÉÎÇ ÓÔÁÎÄÁÒÄÓȟ 
which is the challenge that regulators and policymakers still need to work on. Meanwhile, the cost of gathering and 
analysing ESG information presents a challenge for many firms. For stakeholders, a lot of times they may find the 
ESG information disclosed by firms to be too general; in particular there tends to be a lack of quantifiable 
information that is useful and comparablÅ ÏÖÅÒ ÔÉÍÅȢȱ 
 
Strategies 
There are strategies in the M&A toolkit that investors and dealmakers can deploy to factor relevant and material ESG 
issues into their decision making and ultimately scope and execute a transaction. 
 
Ȱ$ÕÅ ÄÉÌÉÇÅÎÃÅ ÒÅÍÁÉÎÓ ÔÈÅ Ðrimary avenue for acquirers to assess the ESG health of a business and the associated 
ÒÉÓËÓ ÁÎÄ ÏÐÐÏÒÔÕÎÉÔÉÅÓ ÏÆ ÁÎ ÉÎÖÅÓÔÍÅÎÔȟȱ ÓÁÙÓ 4ÙÌÅÒ $ÒÁÙÔÏÎȟ ÁÎ ÁÓÓÏÃÉÁÔÅ ÁÔ 3ÕÌÌÉÖÁÎ Ǫ #ÒÏÍ×ÅÌÌȢ Ȱ(Ï×ÅÖÅÒȟ 
evaluating ESG issues during diligence can be challenging, as the cultural elements that acquirers are seeking to 
assess are often elusive and undocumented. That said, the tenor of casual and unstructured interactions with 
management and employees during a deal process can still provide a strong indication of a compaÎÙȭÓ ÃÏÒÐÏÒÁÔÅ 
culture and priorities. 
 
Ȱ#ÏÍÐÁÎÉÅÓ ÓÈÏÕÌÄ ÁÌÓÏ ÒÅÍÁÉÎ ÃÏÇÎÉÓÁÎÔ ÏÆ ÔÈÅ ÒÉÓËÓ ÁÎÄ ÏÐÐÏÒÔÕÎÉÔÉÅÓ ÁÓÓÏÃÉÁÔÅÄ ×ÉÔÈ ÉÎÔÅÇÒÁÔÉÎÇ Ô×Ï ÃÏÍÐÁÎÉÅÓ 
×ÉÔÈ ÄÉÓÐÁÒÁÔÅ ÁÐÐÒÏÁÃÈÅÓ ÔÏ ÍÁÎÁÇÉÎÇ %3' ÉÓÓÕÅÓȟȱ ÈÅ ÃÏÎÔÉÎÕÅÓȢ Ȱ/Î ÔÈÅ ÏÎÅ ÈÁÎÄȟ ÔÈÅ ÁÃÑÕÉÓÉÔÉÏÎ ÏÆ a company 



34 
 

with a nascent ESG programme could expose the acquirer to potentially unknown ESG risks or erode the long-term 
financial performance of the combined business. On the other hand, the acquisition of a company with a vigorous 
sustainability programme can act as a springboard for an acquirer to incubate those same strategies into its own 
ÂÕÓÉÎÅÓÓȢȱ 
 
!ÃÃÏÒÄÉÎÇ ÔÏ 3ÔÅÐÈÅÎ 0ÉËÅȟ Á ÐÁÒÔÎÅÒ ÁÔ 'Ï×ÌÉÎÇ 7,'ȟ Á ÔÁÒÇÅÔȭÓ %3' ÐÏÓÔÕÒÅ ÃÏÕÌÄ ÂÅ Á ËÅÙ ÆÁÃÔÏÒ ÉÎ ×ÈÅÔÈÅÒ ÔÏ 
ÁÂÁÎÄÏÎ ÏÒ ÐÒÏÃÅÅÄ ×ÉÔÈ Á ÔÒÁÎÓÁÃÔÉÏÎȢ Ȱ.egative screening, for example, could involve declining to pursue an 
ÁÃÑÕÉÓÉÔÉÏÎ ÂÅÃÁÕÓÅ ÔÈÅ ÔÁÒÇÅÔȭÓ ÂÕÓÉÎÅÓÓ ÁÃÔÉÖÉÔÉÅÓ ÏÒ ÔÈÅ ÐÏÏÒ ÍÁÎÁÇÅÍÅÎÔ ÏÆ %3' ÆÁÃÔÏÒÓ ×ÏÕÌÄ ÐÏÓÅ Á ÒÉÓË ÐÒÏÆÉÌÅ 
that would be unacceptable to the buyer. On the other hand, positive screening in target selection might seek a 
target that outperforms its competitors on relevant and material ESG factors, such as carbon footprint, water use 
ÁÎÄ ÒÅÕÓÅȟ ÆÕÌÌÙ ÒÅÃÙÃÌÁÂÌÅ ÐÁÃËÁÇÉÎÇ ÁÎÄ ×ÏÒËÆÏÒÃÅ ÄÉÖÅÒÓÉÔÙȢȱ 
 
Furthermore, these strategies allow companies to incorporate ESG due diligence in areas such as climate change and 
greenhouse gas emissions in the environmental dimension, followed by human rights and labour standards in the 
ÓÏÃÉÁÌ ÄÉÍÅÎÓÉÏÎȢ Ȱ)ÎÖÅÓÔÉÎÇ ÉÎ firms with a good ESG performance can help with the post-deal financial returns as 
×ÅÌÌȟȱ ÏÂÓÅÒÖÅÓ $Ò (ÕÁÎÇȢ Ȱ!ÌÓÏȟ ÍÁÎÙ ÉÎÓÔÉÔÕÔÉÏÎÁÌ ÉÎÖÅÓÔÏÒÓ ÁÒÅ ÎÏ× ÁÃÔÉÖÅÌÙ ÁÖÏÉÄÉÎÇ ÁÓÓÅÔÓ ×ÉÔÈ ÐÏÏÒ %3' 
ÓÔÁÎÄÁÒÄȟ ÅÓÐÅÃÉÁÌÌÙ ÉÎ ÔÈÅ ȬÓÉÎ ÉÎÄÕÓÔÒÉÅÓȭȟ ÓÕÃÈ ÁÓ ÔÏÂÁÃÃÏȟ arms, gambling and alcohol businessesȢȱ 
 
ESG and deal value 
While it is beyond doubt that M&A transactions benefit significantly from the effective integration of ESG factors, it 
should be noted that there is no hard data that definitively links ESG oversight and value creation. 
 
Ȱ4ÈÅ ÑÕÅÓÔÉÏn as to the value of ESG is routinely asked but the data is not really there yet to directly link specific ESG 
ÁÃÔÉÏÎÓ ÔÏ ÏÖÅÒÁÌÌ ÖÁÌÕÅȟȱ ÓÁÙÓ -Ò #ÌÁÒÅȢ Ȱ$ÅÁÌÍÁËÅÒÓ ×ÉÌÌ ÔÁÌË ÁÂÏÕÔ ÓÐÅÃÉÆÉÃ ÂÏÔÔÏÍ ÌÉÎÅ ÃÏÓÔ ÓÁÖÉÎÇÓȟ ÒÉÓk avoidance 
and focus in on hard-to-value improvements, which cannot always be connected to the bottom line, and then, 
ultimately, value. But it is widely accepted that well-run businesses from an ESG perspective are in high demand and 
transact more smoothÌÙȢȱ 
 
In an attempt to definitively link ESG oversight and deal value, academic researchers have investigated the impact of 
ÁÃÑÕÉÒÅÒ ÁÎÄ ÔÁÒÇÅÔ %3' ÃÏÍÐÁÔÉÂÉÌÉÔÙ ÕÓÉÎÇ ÌÁÒÇÅ ÓÁÍÐÌÅÓ ÏÆ ÃÏÍÐÌÅÔÅÄ -Ǫ! ÔÒÁÎÓÁÃÔÉÏÎÓȢ Ȱ)Ô ÈÁÓ ÂÅÅÎ ÓÈÏ×Î ÔÈÁÔ 
a fit of ESG between the firms involved in a deal to a significant extent reflects the similarity in their corporate 
ÃÕÌÔÕÒÅȟȱ ÓÁÙÓ $Ò (ÕÁÎÇȢ Ȱ4ÈÏÓÅ ÆÉÒÍÓ ÔÅÎÄ ÔÏ ÆÁÃÅ ÌÏ×ÅÒ ÆÒÉÃÔÉÏÎÓ ÉÎ ÔÈÅÉÒ ÄÅÁÌ ÎÅÇÏÔÉÁÔÉÏÎ ÁÎÄ ÉÎÔÅÇÒÁÔÉÏÎ ÓÔÁÇÅȢ !Ó 
such, they are more likely to close a deal with success, and to create higher synergy values which result in superior 
long-run operating performance. Thus, from the mega data of empirical studies, researchers find that the 
ÃÏÍÐÁÔÉÂÉÌÉÔÙ ÏÆ ÆÉÒÍÓȭ %3' ÃÏÎÔÒÉÂÕÔÅÓ ÐÏÓÉÔÉÖÅÌÙ ÔÏ ÄÅÁÌ ÓÕÃÃÅÓÓȢȱ 
 
Future ESG value 
Across the M&A spectrum, investors and dealmakers are increasingly factoring ESG considerations into their 
ÉÎÖÅÓÔÍÅÎÔ ÄÅÃÉÓÉÏÎÓȟ ×ÉÔÈ %3' ÅÓÓÅÎÔÉÁÌÌÙ Á ÐÒÏØÙ ÆÏÒ Á ÃÏÍÐÁÎÙȭÓ ÌÏÎÇ-term health and financial performance. 
Testifying to this uptick is BlackRock, which recently announced that all of its active investment teams consider ESG 
factors a core component of their investment process. 
 
Ȱ4ÈÅ ÄÒÉÖÅÒ ÏÆ ÔÈÉÓ ÉÎÃÒÅÁÓÅÄ ÆÏÃÕÓ ÏÎ %3' ÆÁÃÔÏÒÓ ÉÓ ÔÈÅ ÁÃÃÅÌÅÒÁÔÉÎÇ ÍÏÍÅÎÔÕÍ ÏÆ ÃÏÒÐÏÒÁÔÅ ÇÏÖÅÒÎÁÎÃÅ moving 
beyond a shareholder primacy focÕÓ ÔÏ Á ÓÔÁËÅÈÏÌÄÅÒ ÁÎÄ ȬÃÏÒÐÏÒÁÔÅ ÐÕÒÐÏÓÅȭ ÆÏÃÕÓȟȱ ÓÕÇÇÅÓÔÓ -Ò 0ÉËÅȢ Ȱ%3' 
ÆÁÃÔÏÒÓ ×ÉÌÌ ÔÈÅÒÅÆÏÒÅ ÔÁËÅ ÕÐ ÍÏÒÅ ÏÆ ÔÈÅ ÂÏÁÒÄȭÓ ÁÔÔÅÎÔÉÏÎ ÁÎÄ ÈÁÖÅ Á ÓÔÒÏÎÇÅÒ ÉÍÐÁÃÔ ÏÎ ÔÈÅ ÌÏÎÇ-term 
performance and value of a corporatioÎȢȱ 
 
That being so, companies are proacÔÉÖÅÌÙ ÁÄÄÒÅÓÓÉÎÇ %3' ÉÓÓÕÅÓ ÁÓ ÐÁÒÔ ÏÆ ÔÈÅÉÒ ÂÕÓÉÎÅÓÓ ÍÏÄÅÌȢ Ȱ7Å ÁÎÔÉÃÉÐÁÔÅ ÔÈÁÔ 
demands for companies to increase their focus on ESG issues will continue to intensify in their frequency and 
ÖÏÌÕÍÅȟȱ ÓÁÙÓ -Ó 3Á×ÙÅÒȢ Ȱ(Ï× ÃÏÍÐÁÎÉÅÓ ÒÅÓÐÏÎÄ ÔÏ ÔÈÅÓÅ ÃÁÌÌÓ ×ill ultimately contribute to their perceived value 
and risk in the context of M&A transactions. 
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Ȱ/ÖÅÒ ÔÈÅ ÎÅØÔ ÆÉÖÅ ÙÅÁÒÓȟ ×Å ÅØÐÅÃÔ ÔÏ ÓÅÅ Á ÒÁÔÉÏÎÁÌÉÓÁÔÉÏÎ ÏÆ ÁÐÐÒÏÁÃÈÅÓ ÔÏ %3'-ÒÅÌÁÔÅÄ ÄÉÓÃÌÏÓÕÒÅÓȟȱ ÓÈÅ 
ÃÏÎÔÉÎÕÅÓȢ ȰThe market will converge on a set of disclosure standards, which may well vary by industry and 
ÊÕÒÉÓÄÉÃÔÉÏÎȢ 7ÉÔÈ ÍÏÒÅ ÃÏÎÓÉÓÔÅÎÔ ÄÉÓÃÌÏÓÕÒÅ ÐÒÁÃÔÉÃÅÓ ×ÉÌÌ ÃÏÍÅ ÍÏÒÅ ÕÓÅÆÕÌ ÄÁÔÁȢȱ )Î ÏÔÈÅÒ ×ÏÒÄÓȟ ÉÎ ÆÕÔÕÒÅȟ ÉÔ ×ÉÌÌ 
become that much easier to measure which ESG practices correlate with better performance. 
 
Ȱ7ÉÔÈ ÔÈÁÔ ËÉÎÄ ÏÆ ÄÁÔÁ ÉÎ ÈÁÎÄȟ ÉÔ ×ÉÌÌ ÉÎ ÔÕÒÎ ÂÅ ÅÁÓÉÅÒ ÆÏÒ ÉÎÖÅÓÔÏÒÓ ÔÏ ÄÉÒÅÃÔ ÉÎÖÅÓÔÍÅÎÔÓ ÔÏ ÃÏÍÐÁÎÉÅÓ ÔÈÁÔ 
ÏÕÔÐÅÒÆÏÒÍ ÆÒÏÍ ÂÏÔÈ %3' ÁÎÄ ÏÔÈÅÒ ÐÅÒÓÐÅÃÔÉÖÅÓȟȱ ÁÄÄÓ -Ò $ÒÁÙÔÏÎȢ Ȱ/ÎÃÅ ÉÎÖÅÓÔÏÒÓ ÁÒÅ ÁÂÌÅ Ôo target 
investments in this manner, we expect to see more companies optimising their approach to ESG in a cycle that will 
ÃÏÎÔÉÎÕÅ ÔÏ ÒÅÆÉÎÅ ÉÔÓÅÌÆ ÁÎÄ ÂÅ ÅØÔÅÎÄÅÄ ÔÏ ÎÅ× ÓÅÃÔÏÒÓ ÁÎÄ ÔÙÐÅÓ ÏÆ ÂÕÓÉÎÅÓÓÅÓ ÏÖÅÒ ÔÉÍÅȢȱ 
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/ƘƛƴŀΩǎ ±ŜƴǘǳǊŜ /ŀǇƛǘŀƭƛǎǘǎ {ǘŀǊǘ aŀƪing Deals, Amid Signs of Recovery 

By Yunan Zhang  
 
A global epidemic ÔÈÁÔȭÓ ÆÏÒÃÉÎÇ ÂÉÌÌÉÏÎÓ ÏÆ ÐÅÏÐÌÅ ÔÏ ×ÏÒË ÁÎÄ ÓÔÕÄÙ ÆÒÏÍ ÈÏÍÅȟ ÏÒ ×ÅÁÒ ÍÁÓËÓ ×ÈÅÎÅÖÅÒ ÔÈÅÙ ÇÏ 
out, might not seem like the ideal time to sell cosmetics. But in China, Perfect Diary, a four-year-old online makeup 
retailer selling items like brightly hued liÐ ÇÌÏÓÓ ÁÎÄ ÅÙÅÌÉÎÅÒȟ ÈÁÓ ÂÅÅÎ ÔÈÒÉÖÉÎÇȢ 0ÅÒÆÅÃÔ $ÉÁÒÙȭÓ ÓÁÌÅÓ ÇÒÅ× ΤΧΡϷ ÉÎ 
both January and February compared to sales a year ago, according to people who have direct knowledge of the 
coÍÐÁÎÙȭÓ ÐÅÒÆÏÒÍÁÎÃÅȢ  
 
No wonder, then, that earlier this month, 
Tiger Global Management led Chinese 
private equity firms Hopu Management 
Investments and Boyu Capital in a $100 
million investment in the startup. The 
fundraising valued the company at $2 
billion, doubling its previous valuation 
from last September when it most 
recently raised money, according to 
people with direct knowledge of the deal. 
 
The deal shows how investors are betting 
ÔÈÁÔ ÔÈÅ ×ÏÒÌÄȭÓ ÓÅÃÏÎÄ-biggest economy 
will bounce back from the coronavirus-
triggered shutdown of the past couple of months. On Wednesday, China reported that its manufacturing activity 
unexpectedly expanded in March after having collapsed in February.  
 
Ȱ$ÅÁÌÓ ÈÁÖÅ ÂÅÅÎ ÇÅÔÔÉÎÇ ÄÏÎÅ ÔÈÉÓ ÙÅÁÒȟȱ ÓÁÉÄ !ÎÎÁ &ÁÎÇȟ ÆÏÕÎÄing partner and CEO of ZhenFund, an early stage 
investor in China. ZhÅÎ&ÕÎÄ ×ÁÓ ÁÎ ÅÁÒÌÙ ÉÎÖÅÓÔÏÒ ÉÎ 0ÅÒÆÅÃÔ $ÉÁÒÙȟ ÂÕÔ ÄÉÄÎȭÔ ÔÁËÅ ÐÁÒÔ ÉÎ ÔÈÉÓ ÒÏÕÎÄȢ )Î -ÁÒÃÈȟ ÈÅÒ 
firm completed a few deals after meeting with entrepreneurs online.  
 
Discussion about the ÉÎÖÅÓÔÍÅÎÔ ÉÎ 0ÅÒÆÅÃÔ $ÉÁÒÙȟ ×ÈÉÃÈ ÈÁÓÎȭÔ ÂÅÅÎ ÐÒÅÖÉÏÕÓÌÙ ÒÅÐÏÒÔÅÄȟ began late last year, before 
the outbreak of Covid-ΣΫȢ )ÎÖÅÓÔÏÒÓȭ ÁÇÒÅÅÍÅÎÔ ÔÏ ÄÏÕÂÌÅ ÔÈÅ ÖÁÌÕÅ ÏÆ ÔÈÅ ÓÔÁÒÔÕÐ ÄÅÓÐÉÔÅ ÔÈÅ ÅÐÉÄÅÍÉÃ ÕÎÄÅÒÓÃÏÒÅÓ 
ÔÈÅÉÒ ÆÁÉÔÈ ÉÎ ÔÈÅ ÒÅÓÉÌÉÅÎÃÅ ÏÆ #ÈÉÎÁȭÓ ÍÉddle class. 
 
Consumer Brand Bets 
Investors are putting money in other consumer brands in China. Online grocery delivery startup Dingdong Meicai, 
which is backed by Sequoia Capital, in March raised $400 million at a valuation of more than $1.5 billion, according to 
people briefed on the deal by the company. The startup, also known as Dingdong Fresh, said the total volume of 
transactions in February reached $169 million as it expanded to six cities from just one last year, when annual sales 
were $705 million. 4ÈÅ ÄÅÁÌ ÈÁÓÎȭÔ ÂÅÅÎ ÐÒÅÖÉÏÕÓÌÙ ÒÅÐÏÒÔÅÄȢ 
 
(ÅÙÔÅÁȟ ÏÎÅ ÏÆ #ÈÉÎÁȭÓ ÌÁrgest tea chains, is closing a new round of financing, valuing the company at $2.3 billion, 
nearly double its previous valuation of $1.3 billion in 2019, according to tech media company 36Kr. The epidemic has 
ÂÁÄÌÙ ÁÆÆÅÃÔÅÄ ÂÕÓÉÎÅÓÓ ÁÔ (ÅÙÔÅÁȭÓ ΦΡΡ ÓÈÏÐÓȢ But the chain is recovering as more and more shopping malls return 
to regular opening hours. In recent weeks, Heytea sales have already bounced back to about 70% of their normal 
volume, according to an investor in the company.  
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Education is another hot theme. With schools closed, online education has taken off as parents seek ways to teach 
ÔÈÅÉÒ ÃÈÉÌÄÒÅÎȢ /ÎÌÉÎÅ ÅÄÕÃÁÔÉÏÎ ÓÔÁÒÔÕÐ 9ÕÁÎÆÕÄÁÏȟ ×ÈÏÓÅ ÎÁÍÅ ÍÅÁÎÓ ȰÁÐÅ ÔÕÔÏÒÉÎÇȱ ÉÎ #ÈÉÎÅÓÅȟ ÓÁÉÄ March 31 
that it had completed a new financing round led by Hillhouse Capital and Tencent valuing it at $7.5 billion. Tencent 
previously invested in Yuanfudao in late 2018, when it was valued at $3 billion, The Information reported.  
 
Ȱ%ÖÅÒÙÂÏÄÙ ÒÅÁÌÌÙ ×Ånt into seclusion during 45 days, and now activity is resuming. Our team in China is back to 
×ÏÒËȟȱ ÓÁÉÄ $ÅÎÉÓ "ÁÒÒÉÅÒȟ #%/ ÁÎÄ ÃÏ-founder of Cathay Innovation, a venture capital firm that invests in Europe, 
Africa and Asia. He said his firm was currently looking at investing in a startup in the field of automation for retail 
stores, and in another in cloud computing.  
 
To be sure, some of the deals getting done now were already in the pipeline before the government extended the 
Chinese Lunar New Year national holiday in January, ordering businesses and schools to remain closed until February 
to contain the spread of the disease. And smaller or weaker startups that need to raise cash will have a harder time 
than before. Even larger startups are facing difficulties. Ride-hailing app Didi Chuxing, for instance, saw demand for 
its services fall when most workers stayed home. 
 
"ÕÔ ÔÈÅÒÅȭÓ ÓÔÉÌÌ Á ÌÏÔ ÏÆ ÍÏÎÅÙ ÉÎ #ÈÉÎÁ-focused investment funds, which raised record amounts of cash last year. 
Ȱ4ÈÅ ÌÅÁÄÉÎÇ ÆÕÎÄÓ ÒÁÉÓÅÄ ÈÕÇÅ ÓÕÍÓ ÏÆ ÍÏÎÅÙ ÉÎ ΤΡΣΫȠ ÔÈÅÙ ÒÁÉÓÅÄ ÂÉÌÌÉÏÎÓȟȱ "ÁÒÒÉÅÒ ÓÁÉÄȢ Ȱ4ÈÅÒÅ ÉÓ ÅÎÏÕÇÈ ÍÏÎÅÙ ÔÏ 
get leading deals done.ȱ 
 
Hot Companies 
Investors said that in the current climate of uncertainty, they were more comfortable betting on the companies that 
are leading their industries. They said they expected to see more consolidation of companies within the market. 
Companies with strong growth and cash flow will draw more investment, and that will help them hire and retain top 
talent.  
 
Perfect Diary fits that mold. It was founded in 2016 by Huang Jinfeng, a Harvard Business School graduate and 
former McKinsey consultant who previously worked at Procter & Gamble. The fast-growing startup is part of a trend 
of Chinese consumer brands looking to displace traditional ÒÅÔÁÉÌÅÒÓ ÁÎÄ ÆÏÒÅÉÇÎ ÂÒÁÎÄÓȢ 4ÈÅÙȭÒÅ ÓÉÍÉÌÁÒ ÔÏ 5Ȣ3Ȣ 
startups like Glossier, which promotes itself on Instagram. Perfect Diary, which is owned by Guangzhou-based 
9ÁÔÓÅÎȟ ÒÅÌÉÅÓ ÏÎ #ÈÉÎÁȭÓ ÓÏÃÉÁÌ ÎÅÔ×ÏÒËÓȟ ÌÉËÅ 4ÅÎÃÅÎÔȭÓ 7Å#ÈÁÔ ÏÒ "ÙÔÅ$ÁÎÃÅͻÓ ÓÈÏÒÔ-video app Douyin, to promote 
its products. 
 
The total volume of transactions on the platform, including sales and returns, grew to 3.8 billion yuan ($535 million) 
ÉÎ ΤΡΣΫȟ ÕÐ ÆÒÏÍ ΪΡΡ ÍÉÌÌÉÏÎ ÙÕÁÎ ÉÎ ΤΡΣΪȢ 4ÈÅ ÃÏÍÐÁÎÙȭÓ ÅØÅÃÕÔÉÖÅÓ ÔÏÌÄ ÉÎÖÅÓÔÏÒÓ ÔÈÁÔ ÔÈÅ ÇÏÁÌ ÉÓ to reach at least 6 
billion yuan by the end of this year.  
 
The online retailer is expanding offline, too, in a manner similar to American companies such as eyeglass maker 
Warby Parker in the U.S. The company opened 49 physical stores last year and said it plans to open 150 more by the 
end of this year. The cosmetics company is also trying to expand beyond its existing product line and brand. It has 
ÌÁÕÎÃÈÅÄ Á ÎÅ× ÓËÉÎÃÁÒÅ ÂÒÁÎÄ ÃÁÌÌÅÄ !ÂÂÙȭÓ #ÈÏÉÃÅ ÏÎ !ÌÉÂÁÂÁȭÓ 4ÍÁÌÌ ÅÁÒÌÉÅÒ ÔÈÉÓ ÙÅÁÒȢ )ÎÖÅÓÔÏÒÓ ÓÁÙ ÔÈÅÙ are 
ÂÅÔÔÉÎÇ ÏÎ ÔÈÅ ÃÏÍÐÁÎÙȭÓ ÐÏÔÅÎÔÉÁÌ to become the next Estée Lauder, which counts China as one of its key markets. 
 

 
The Takeaway  
!Ó #ÈÉÎÁȭÓ ÅÃÏÎÏÍÙ ÓÈÏ×Ó ÓÉÇÎÓ ÏÆ ÒÅÃÏÖÅÒÉÎÇ ÆÒÏÍ ÔÈÅ ÐÁÎÄÅÍÉÃ-triggered shutdown, private tech firms are raising 
money. The well-positioned firms, such as fast-growing cosmetics firm Perfect Diary, are even showing big increases in 
valuation. 
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ά¢ƘŜ ŦǳǘǳǊŜ ǎǘŀǊǘǎ ƘŜǊŜέ ς four cases of industrial AR in automotive manufacturing 

By James Blackman  
 
The hottest new digital tech in the automotive space is not the electrification or automation of vehicles. It is not, 
actually, sensors or analytics in production facilities. Instead, it is augmented reality (AR), brought to life on voice-
operated wearable computers, and sold as connected worker solutions. 
 
In terms of digital pyrotechnics, augmented reality is delivering industrial change at the sharp end of manufacturing, 
now ɀ on the production line, and on the bottom line. Automotive manufacturers are using industrial AR solutions 
for remote maintenance and fleet management, in particular. 
 
Just ask US firm RealWear, which makes so-ÃÁÌÌÅÄ ȰÓÍÁÒÔ ÇÌÁÓÓÅÓ ÆÏÒ ÉÎÄÕÓÔÒÙȱ ɀ in a hard-wearing, voice-operated, 
Android-based, head-worn computer called the HMT-1, along with software for the experience. It has a bunch of 
testimonials lined up to tell the tale, from the likes of Groupe PSA, Toyota, and Volkswagen. 
 
These are summarised below, along with its work with Renault Trucks. RealWear says its HMT-1 device is simple to 
set-up, easy use, and comfortable to wear. The company has a bunch of partners making software applications for 
its hardware, as it is deployed in a range of use cases. 
 
But, actually, the automotive cases, presented below, are of a type: each is about remote work and guidance, 
between the shop floor ɀ whether on the production line in factories or the garage in dealerships ɀ and resident 
experts, armed with visual guides, commentaries, and years of experience. 
 
A quick word from Renault Trucks before we get started ɀ just because it zooms-out, and neatly captures the blue-
ÓËÙ ÖÉÓÉÏÎȢ Ȱ4ÈÅ ÐÏÓÓÉÂÉÌÉÔÉÅÓ ÔÏ ÔÒÁÎÓÆÏÒÍ ÔÈÅ ×ÁÙ ×Å ×ÏÒË ×ÉÔÈ ÔÈÉÓ ÔÅÃÈÎÏÌÏÇÙ ÁÒÅ ÆÁÒ-reaching, from hands-free 
inspections and voice activated report writing, to creating live step by step instructionsȟȱ ÉÔ ÓÁÙÓȢ Ȱ4ÈÅ ÆÕÔÕÒÅ ÓÔarts 
ÈÅÒÅȢȱ 
 
Groupe PSA 
Factory workers for Groupe PSA have logged more than 10,000 hours on AR headsets in the last two years. The 
French firm ɀ which owns Peugeot, Citroën, DS Automobiles, OPEL, and Vauxhall ɀ ÈÁÓ ÍÁÄÅ 2ÅÁÌ7ÅÁÒȭs HMT-1 
headset available in 80 per cent of its factories to date, with plans to expand in the future. 
 
Adoption has been swift, says RealWear. The HMT-1 head-gear, which clips into a hard hat and works well in noisy 
environments, has been adopted by technicians in factories in France, Spain, Portugal, Germany, Slovakia, Russia, 
Morocco, India, Argentina, and Brazil. 
 
They are using the HMT-1 with remote visual guidance (VRG) software from HPE to conduct real-time two-way video 
conference calls with remote experts at other factories. Groupe PSA has been able to simplify assembly processes, 
reduce downtime, and improve the mission-critical tasks, says RealWear. 
 
'ÕÉÌÌÁÕÍÅ #ÁÌÆÁÔÉȟ ×ÈÏ ÌÅÁÄÓ ȰÄÉÇÉÔÁÌ ÅØÐÅÒÉÅÎÃÅÓ ÁÎÄ ÃÒÅÁÔÉÖÅ ÅØÃÅÌÌÅÎÃÅȱ ÁÔ 'ÒÏÕÐÅ 03!ȟ ÃÏÍÍÅÎÔÓȡ Ȱ/ÕÒ ÆÌÅÅÔ ÏÆ 
HMTs was seamlessly integrated within our existing processes and passed all safety compliant requirements without 
question. We will continue to expand our HMT-ÅÍÐÏ×ÅÒÅÄ ÔÅÁÍ ×ÉÔÈ ÂÉÇ ÐÌÁÎÓ ÁÈÅÁÄȢȱ 
 
Renault Trucks 
Renault Trucks is using AR to guide dealerships in the UK to speed up after-sales service for fleet customers. More 
rapid repair times mean more trucks on the road, and fewer in the garage. 
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2ÅÎÁÕÌÔ 4ÒÕÃËÓȭ ÓÏÌÕÔÉÏÎȟ ÃÁÌÌÅÄ /ÐÔÉÖÉÅ×ȟ ÃÏÍÂÉÎÅÓ ÔÈÅ (-4-1 head-gear with software from Canadian industrial AR 
solution provider Librestream. Technicians at fleet dealerships can contact technicians at head office for real-time 
guidance with a few simple voice commands. 
 
The solution also supports two-way sharing of documents, images, and videos, as well as noise capture to help with 
visual iÎÓÐÅÃÔÉÏÎȢ 2ÅÎÁÕÌÔ 4ÒÕÃË ÓÁÙÓ ÔÈÅ ÉÎÉÔÉÁÔÉÖÅ ÍÁÒËÓ ȰÁ ÎÅ× ÅÒÁȱ ÆÏÒ ÔÈÅ ÆÉÒÍȟ Ȱ×ÈÅÒÅ ×ÅÁÒÁÂÌÅ !2 ÁÎÄ ÖÏÉÃÅ 
ÃÏÍÍÁÎÄÓ ÂÅÃÏÍÅ ÔÈÅ ÎÏÒÍ ÉÎ ÏÕÒ ×ÏÒËÓÈÏÐÓ ÁÎÄ ÏÕÔ ÉÎ ÔÈÅ ÆÉÅÌÄȱȢ 
 
$ÅÒÅË ,ÅÅÃÈȟ ÔÈÅ ÃÏÍÐÁÎÙȭÓ ÓÅÒÖÉÃÅ market and retail development director in the UK, ÓÁÉÄȡ Ȱ4ÈÅ ÈÅÁÄÓÅÔ ÉÓ ÔÈÅ ÉÄÅÁÌ 
wearable choice for technicians, giving them the support of the technical team right when they need it to speed up 
diagnosis and repair on complex issues. This technology will improve the efficiency of our dealer network and our 
ÃÕÓÔÏÍÅÒ ÓÅÒÖÉÃÅȟ ÒÅÓÏÌÖÉÎÇ ÉÓÓÕÅÓ ÍÏÒÅ Ó×ÉÆÔÌÙȢȱ 
 
Toyota 
In Germany, Toyota has achieved a 20 per cent saving on field service costs by using AR based connected worker 
solutions from RealWear and GerÍÁÎ !2 ÓÏÆÔ×ÁÒÅ ÆÉÒÍ %ÓÓÅÒÔ $ÉÇÉÔÁÌȢ Ȱ7ÉÔÈ !2 ÓÕÐÐort, we can better decide when 
Á ÆÉÅÌÄ ÓÅÒÖÉÃÅ ÉÓ ÒÅÁÌÌÙ ÎÅÃÅÓÓÁÒÙȟȱ ÓÁÙÓ 4ÏÙÏÔÁȢ 
 
!ÃÈÉÍ +ÏÃÈȟ ÐÒÏÄÕÃÔ ÑÕÁÌÉÔÙ ÍÁÎÁÇÅÒ ÁÔ ÔÈÅ ÃÏÍÐÁÎÙȟ ÃÏÍÍÅÎÔÓȡ Ȱ4ÈÉÓ ÉÎÃÒÅÁÓÅÓ ÔÈÅ ÁÖÁÉÌÁÂÉÌÉÔÙ ÏÆ ÔÈÅ ÅØÐÅÒÔÓȟ 
improves the support of our dealers and increases customer satisfaction. The goal in the first year is to reduce 20 per 
cent of field service through the augmented support software. Each of these missions costs us about 1000 euros, as 
soon as a significant sum comes tÏÇÅÔÈÅÒȢȱ 
 
Toyota has identified additional use cases, as well, says RealWear. It is planning pilot projects in its European 
production plants, for maintenance, repair, and operations, as well as in its warranty processing division. 
 
Volkswagen Group 
In the UK, Volkswagen Group has combined AR hardware and software from RealWear and Atheer, to deploy a 
ȬÒÅÍÏÔÅ ÅØÐÅÒÔ ÌÉÖÅ ÓÕÐÐÏÒÔȭ ɉ2%,3Ɋ ÓÙÓÔÅÍ ÔÏ ÃÏÎÎÅÃÔ ÔÅÃÈÎÉÃÉÁÎÓ ÁÔ 6ÏÌËÓ×ÁÇÅÎ ÒÅÔÁÉÌ ÄÅÁÌÅÒÓÈÉÐÓ ÔÏ ÅØÐÅÒÔÓ ÁÔ ÉÔÓ 
head-ÏÆÆÉÃÅ ÉÎ -ÉÌÔÏÎ +ÅÙÎÅÓȢ Ȱ4ÈÅÙ becoÍÅ ÃÏÎÎÅÃÔÅÄ ×ÏÒËÅÒÓ ÉÎ ÁÎ ÉÎÓÔÁÎÔȟȱ ÓÁÙÓ ÔÈÅ 53 ÆÉÒÍȢ 
 
The Atheer software gives access to technical information, rendered on the RealWear headset. Dealerships can get 
real-time guidance from remote experts when they run into problems, access critical doc, and get refresher courses 
ÔÏ ȬÇÅÎ-ÕÐȭ ÏÎ ÎÅ× ÃÏÍÐÏÎÅÎÔÓȟ ÓÙÓÔÅÍÓ ÁÎÄ ÍÏÄÅÌÓȢ 
 
The point is the car industry is modernising fast, with roll out of electric vehicles ɀ and autonomous electric vehicles 
down the line. Volkswagen expects to have 22 million electric vehicles on the road during the next decade, and 70 
new models. 
 
The company is already enhancing the layout of its service bays in the UK, and investing in new skills training 
ÐÒÏÇÒÁÍÍÅÓ ÆÏÒ ÓÁÌÅÓ ÅØÐÅÒÔÓ ÁÎÄ ÔÅÃÈÎÉÃÉÁÎÓȢ 4Ï ÁÎ ÅØÔÅÎÔȟ ÔÏÄÁÙȭÓ expeÒÔÉÓÅ ×ÉÌÌ ÂÅ ÙÅÓÔÅÒÄÁÙȭÓ ËÎÏ×-how, and 
staff will need to retrain. Industrial AR systems provide a smart facility for that education process. 
 
-ÅÔÉÎ 4ÁÈÓÉÎȟ ÔÅÃÈÎÉÃÁÌ ÓÕÐÐÏÒÔ ÍÁÎÁÇÅÒ ÆÏÒ 6ÏÌËÓ×ÁÇÅÎ 5+ȟ ÓÁÉÄȡ Ȱ2%,3 ÅÎÁÂÌÅÓ ÏÕÒ ÔÅÃÈÎÉÃÁÌ ÓÅÒÖÉÃÅ ÃÅÎÔÒÅ to 
sÕÐÐÏÒÔ 6ÏÌËÓ×ÁÇÅÎȭÓ ÉÎÎÏÖÁÔÉÖÅ ÎÅ× ÖÅÈÉÃÌÅÓ ×ÉÔÈ ÉÎÄÕÓÔÒÙ-leading customer service, reliability and safety. We have 
seen the power of AR and believe it will be a major driver to transform the way we service and maintain the millions 
of new Volkswagen vehicÌÅÓ ÔÈÁÔ ×ÉÌÌ ÈÉÔ ÉÎ ÔÈÅ ÒÏÁÄ ÔÈÅ ÎÅØÔ ÆÅ× ÙÅÁÒÓȢ !ÎÄ ×Å ÖÁÌÕÅ !ÔÈÅÅÒȭÓ ÐÁÒÔÎÅÒÓÈÉÐ ÁÎÄ ÔÈÅ 
ÐÏ×ÅÒ ÏÆ ÔÈÅ !ÔÈÅÅÒ ÐÌÁÔÆÏÒÍ ÉÎ ÍÁËÉÎÇ ÔÈÉÓ Á ÒÅÁÌÉÔÙȢȱ 
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 aƛȄ/ƻƳƳ !ƴƴƻǳƴŎŜǎ .ǊŜŀƪǘƘǊƻǳƎƘ рD нуDIȊ .ŜŀƳŦƻǊƳƛƴƎ ά{¦aaL¢ нснф¢aέ CǊƻƴǘ 

End IC on GLOBALFOUNDRIES Enhanced 45RFSOI Solution 

Sourced by MixComm 
 
MixComm  announced its first production device, the SUMMIT 2629. The New Jersey-based start-ÕÐȭÓ ÔÅÃÈÎÏÌÏÇÙ ÉÓ 
based upon breakthroughs developed at Columbia University CoSMIC lab led by Dr. Harish Krishnaswamy. The 
SUMMIT 2629 integrates novel power amplifiers, low noise amplifiers, T/R switching, beamformers, calibration, gain 
control, beam table memory, temperature and power telemetry, and high-speed SPI control for a front-end module 
with optimal partitioning for 5G infrastructure. The device is fabricated on GLOBALFOUNDRIES® (GF®) 45RFSOI 
which has inherent advantages over other semiconductor technologies for infrastructure applications. The SUMMIT 
2629 operates from 26.5-29.5GHz and is the first of a family of MixComm mmWave devices. 
 
MixComm SUMMIT 2629 Product Highlights: 

¶ Industry leading efficiency more than 2X better than existing solutions 

¶ Four-element Dual-pol. TX/RX with Independent Polarization Beam Directions 

¶ High-Power, High-Efficiency SOI CMOS Power Amplifiers 

¶ State-of-the-art Low-Noise Amplifiers and Low-Loss T/R Switching 

¶ Ultra-low Transmit and Receive-Mode Power Consumption 

¶ 6-bit full-360o Phase Shifting and 0.5dB-step 16dB-range Variable Gain in Each Path 

¶ Fully calibrated for Gain/Phase Matching Across ICs 

¶ Extensive On-chip Temperature and Power Sensing 

¶ On-chip Gain Control for Temperature Compensation 

¶ High-Speed SPI with Large On-Chip Beam Table Storage 

¶ Wafer-Level Chip-Scale Package (WLCSP) compatible with low-cost PCB manufacturing 

¶ Support for Large-Scale Arrays through Multiple Chip-Addressing Modes 

Ȱ/ÖÅÒ ÔÈÅ ÎÅØÔ ÃÏÕÐÌÅ ÏÆ ÙÅÁÒÓȟ ×Å ×ÉÌÌ ÓÔÁÒÔ ÔÏ ÓÅÅ ÔÈÅ ÔÒÕÅ ÐÒÏÌÉÆÅÒÁÔÉÏÎ ÏÆ ÍÍ7ÁÖÅ 5G, but for this to be 
successful, a leap forward is required in the hardware technology. The SUMMIT 2629 provides this leap forward in 
ÔÈÅ ΤΪ'(Ú ÂÁÎÄȟȱ ÓÁÉÄ $ÒȢ (ÁÒÉÓÈ +ÒÉÓÈÎÁÓ×ÁÍÙȟ -ÉØ#ÏÍÍ #Ï-&ÏÕÎÄÅÒ ÁÎÄ #4/ȟ ÁÄÄÉÎÇȟ Ȱ/ÖÅÒ ÔÈÅ ÎÅØÔ ÓÅÖÅÒÁÌ 
quarters, MixComm will be announcing several more products which will continue to march forward in performance, 
ÆÅÁÔÕÒÅÓ ÁÎÄ ÃÏÓÔȢȱ 
 
SUMMIT 2629 has been designed to address the critical challenges that currently constrain 5G mmWave success, by 

1. Extending range to decrease carrier cost and improve customer satisfaction, 
2. Reducing thermal and electrical power consumption budgets, and 
3. Optimizing antenna arrays to reduce module cost. 

These benefits make the MixComm solution ideal for 5G infrastructure ranging from gNodeB base stations and 
repeaters to customer premise equipment. The flexible architecture and ultra-low power operation will also enable 
5G hotspots and other user equipment demanding long battery life and sleek form factors. 
 
The MixComm team has worked with RFSOI process technologies for more than a decade. This experience is a key 
reason MixComm chose to work closely with the RFSOI leader, GF. 45RFSOI is a 45nm, partially-depleted SOI 
technology co-developed with Defense Advanced Research Projects Agency (DARPA) to accelerate mmWave 
innovation and enable commercially-viable applications.     It is in high volume production at multiple GF fabs since 
2008. RF-centric enhancements in device and technology features to this baseline platform, such as thick copper and 

http://mixcomm-inc.com/
https://www.globalfoundries.com/
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dielectric back-end-of-ÌÉÎÅ ÆÅÁÔÕÒÅÓ ÁÌÏÎÇ ×ÉÔÈ '&ȭÓ ÄÅÓÉÇÎ ÅÎÁÂÌÅÍÅÎÔ ÄÅÌÉÖÅÒÓ ×ÏÒÌÄ-class performance in LNAs, 
Ó×ÉÔÃÈÅÓ ÁÎÄ ÐÏ×ÅÒ ÁÍÐÌÉÆÉÅÒÓ ÔÏ ÉÔÓ ÃÌÉÅÎÔÓȢ 4ÈÅÓÅ ÆÅÁÔÕÒÅÓ ÍÁËÅ '&ȭÓ ΦΧ2&3/) ÔÈÅ ÉÄÅÁÌ ÓÏÌÕÔÉÏÎ ÔÏ ÈÁÎÄÌÅ ÔÈÅ 
demanding performance and integration requirements of 5G mmWave applications. 
 
Ȱ7ÏÒËÉÎÇ ÔÏÇÅÔÈÅÒȟ ',/"!,&/5.$2)%3 ÁÎÄ -ÉØ#ÏÍÍ ÁÒÅ ÐÁÒÔÎÅÒÉÎÇ ÔÏ ÐÕÓÈ ÔÈÅ ÅÎÖÅÌÏÐÅ ÏÎ ÉÎÔÅÇÒÁÔÅÄ 2& ÆÒÏÎÔ-
end innovation and accelerate the path to a 5G-ÃÏÎÎÅÃÔÅÄ ×ÏÒÌÄȟȱ ÓÁÉÄ "ÁÍÉ "ÁÓÔÁÎÉȟ ÓÅÎÉÏÒ ÖÉÃÅ ÐÒÅÓÉÄent and 
ÇÅÎÅÒÁÌ ÍÁÎÁÇÅÒ ÏÆ -ÏÂÉÌÅ ÁÎÄ 7ÉÒÅÌÅÓÓ )ÎÆÒÁÓÔÒÕÃÔÕÒÅ ÁÔ ',/"!,&/5.$2)%3Ȣ ͼ"ÕÉÌÔ ÏÎ ',/"!,&/5.$2)%3ȭ 
industry-leading 45RFSOI technology, MixComm's SUMMIT 2629 delivers an RF/mmWave solution that is positioned 
to support emerging 5G cellular communicatioÎÓ ÉÎÆÒÁÓÔÒÕÃÔÕÒÅȢȱ 
 
Ȱ.Ï ÏÔÈÅÒ ÃÏÍÐÁÎÙ ÈÁÓ ÁÓ ÍÕÃÈ ÍÍ7ÁÖÅ ÁÎÄ 2&3/) ÄÅÓÉÇÎ ÁÎÄ ÐÒÏÄÕÃÔ ÅØÐÅÒÉÅÎÃÅ ÁÓ -ÉØ#ÏÍÍȟȱ ÓÁÉÄ -ÉËÅ 
.ÏÏÎÅÎȟ -ÉØ#ÏÍÍ #%/Ȣ Ȱ35--)4ȭÓ ÂÒÅÁËÔÈÒÏÕÇÈ ÐÅÒÆÏÒÍÁÎÃÅ ÁÎÄ ÆÅÁÔÕÒÅÓ ÁÒÅ Á ÒÅÓÕÌÔ ÏÆ ÔÈÁÔ ÈÅÁÄ-start and our 
deep partnership with GLOB!,&/5.$2)%3Ȣȱ 
 
The SUMMIT 2629 will be available for sample in Q2, 2020. 
 

 
About MixComm Inc.  
 
MixComm, based in Chatham, N.J., is a fabless semiconductor company developing transformative solutions for 
emerging wireless applications and markets. MixComm was co-founded in 2017 by Dr. Harish Krishnaswamy of 
#ÏÌÕÍÂÉÁ 5ÎÉÖÅÒÓÉÔÙȭÓ %ÎÇÉÎÅÅÒÉÎÇ 3ÃÈÏÏÌ ÁÎÄ &ÒÁÎË Lane, formerly Senior Director at Flarion Technologies and Vice-
0ÒÅÓÉÄÅÎÔ ÏÆ 4ÅÃÈÎÏÌÏÇÙ ÆÏÒ 1ÕÁÌÃÏÍÍȢ 4ÈÅ ÃÏÍÐÁÎÙȭÓ ÔÅÃÈÎÏÌÏÇÙ ÉÓ ÂÁÓÅÄ ÏÎ ÂÒÅÁËÔÈÒÏÕÇÈÓ from Dr. 
+ÒÉÓÈÎÁÓ×ÁÍÙȭÓ #Ï3-)# ÌÁÂ ÁÔ #ÏÌÕÍÂÉÁ 5ÎÉÖÅÒÓÉÔÙ ÁÎÄ ÉÓ ÆÕÎÄÅÄ ÂÙ +ÁÉÒÏÓ 6ÅÎÔÕÒÅÓȢ 4ÈÅ ÆÏÕÎÄÉng team has a 
proven track record in RFIC research and development and in commercializing cutting-edge RF silicon at both 
startup and large semiconductor companies. This company participated in Doosan & Chambiz Forum presenting 
their startup pitch deck.  
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Chinese EV sales hit hard by COVID-19 outbreak, but only for short-term 

The COVID-19 has hit the Chinese EV sector hard; CRU, a provider of business intelligence on the global metals, 
mining and fertilizer industries, believes that weak sales will last at least until early Q2 2020. Nonetheless, it 
ÃÏÎÔÉÎÕÅÓ ÔÏ ÆÏÒÅÃÁÓÔ #ÈÉÎÅÓÅ %6 ÓÁÌÅÓ ÇÒÏ×ÔÈ ÉÎ ΤΡΤΡ ÏÖÅÒ ΤΡΣΫȭÓ ÔÏÔÁÌȢ 
 
EV sales in China dropped 75.2% y/y in February, with a decline of 79.1% for the whole Chinese auto industry. 
 

 
 
CRU expects the Chinese EV market will remain becalmed until at least April. Despite the steady decline of case 
numbers in China, many consumers continue to be wary of visiting dealerships. 
 
Despite the disruptions to Q1 2020, CRU expect EV sales to grow slightly this year for the following reasons: 
 
¶ Supportive government policies. President Xi mentioned the need for incentives targeting the automotive 

industry during the meeting of the Chinese Politburo Standing Committee in February. The Ministry of 
Commerce and several local governments have also announced positive policies, with more likely to come 
this year. There is debate among decision makers about whether EV subsidy policies should remain at 
current levels or fall as was previously scheduled. 
 

¶ Pent-up demand. Demand for electric vehicles is likely to emerge later this year once the COVID-19 outbreak 
has passed. Much of the sales lost in Q1 can be made up for later in the year. Automotive sales in January and 
February are typically low anyway and combined they generally account for less than one eighth of sales. 
 

¶ Major new EV models will be released in H2 2020. Moreover, Tesla will continue to ramp up production at its 
Shanghai factory through the year. Despite the supply chain issues surrounding the Autopilot system in 
Model 3 deliveries in China, CRU still believes the vehicle will be highly popular with Chinese consumers and 
the sales could go beyond 100,000 in China this year. 
 

#25ȭÓ ÂÁÓÅ ÃÁÓÅ ÖÉÅ× ÉÓ ÔÈÁÔ #/6)$-19 will have only a relatively short-term impact on the Chinese EV sector, and that 
total sales in China can grow slightly this year. 
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This Battery Breakthrough Changes Everything 

By Lou Frenzel  
 
Battery technology has lagged all other electrical and electronic developments for decades. Some have actually said 
×ÅȭÒÅ ÎÏÔ ÍÕÃÈ ÆÕÒÔÈÅÒ ÁÌÏÎÇ ÆÒÏÍ ÔÈÅ ÄÅÖÅÌÏÐÍÅÎÔ ÏÆ ÔÈÅ ÌÏÎÇ-lived lead-ÁÃÉÄ ÂÁÔÔÅÒÙ ÔÈÁÔȭÓ ÂÅÅÎ ÁÒÏÕÎÄ ÓÉÎÃÅ ÉÔÓ 
invention in 1859. The reason for its long life is that very few new batteries have been able to deliver that kind of 
power in a reasonably sized package. 
 
The biggest recent development was the lithium-ion battery with its excellent power per size-weight rating, which 
has gradualÌÙ ÂÅÅÎ ÒÅÐÌÁÃÉÎÇ ÍÁÎÙ ÏÔÈÅÒÓ ÉÎ ÐÏÒÔÁÂÌÅ ÇÅÁÒ ÌÉËÅ ÓÍÁÒÔÐÈÏÎÅÓȢ )ÔȭÓ ÁÌÓÏ ÓÌÁÔÅÄ ÔÏ ÂÅ ÔÈÅ ÐÒÉÍÅ ÐÏ×ÅÒ 
source in our future vehicles, the EVs, and self-drivers. But now with this recent announcement, that could change. 
 
At their press conference last week, the Battery Advanced Development Inc. announced its breakthrough battery 
technology. The new battery uses an unusual combination of chemicals for the electrodes and the electrolyte, an 
elixir they would not divulge. Unlike some of the new batteries that require special rare chemicals, this battery uses 
a stew of ingredients that are all readily available from existing resources. 
 
With patents pending, the company is working toward producing a signature product. Now that the chemistry is out 
of the way, the next step is the engineering and manufacturing to mass-produce some versions of the product 
profitably. 
 
A Peek at the New Battery 
4ÈÅ ÃÏÍÐÁÎÙ ÈÁÓÎȭÔ ÄÅÃÉÄÅÄ ÏÎ Á ÐÈÙÓÉÃÁÌ ÆÏÒÍ ÆÁÃÔÏÒ ÙÅÔȟ ÂÕÔ ÁÐÐÁÒÅÎÔÌÙ ÉÔ ×ÉÌÌ ÂÅ ÐÏÓÓÉÂÌÅ ÔÏ ÐÒÏÄÕÃÅ ÓÔÁÎÄÁÒÄ 
sizes like $ȟ #ȟ !!ȟ ÁÎÄ !!! ÃÅÌÌÓȢ !ÎÄ ÉÔ ÄÏÅÓÎȭÔ ÈÁÖÅ ÔÏ ÂÅ ÁÓ ÌÁÒÇÅ ÁÓ ÔÈÅ ÔÙÐÉÃÁÌ ÃÁÒ ÂÁÔÔÅÒÙȢ 
 
At the press conference, they showed a prototype about the size of a deck of cards. It has impressive specifications. 
The nominal output voltage is 13 V, which kind oÆ ÍÁËÅÓ ÏÎÅ ×ÏÎÄÅÒ ×ÈÁÔ ÃÈÅÍÉÃÁÌ ÃÏÃËÔÁÉÌ ÔÈÅÙȭÒÅ ÕÓÉÎÇȢ #ÅÌÌ 
voltage is 4.3 V and three are required to make the 13-V battery. 
 
"ÕÔ ÔÈÁÔȭÓ ÎÏÔ ÔÈÅ ÒÅÁÌ ÅÙÅ-opener. This battery can supply as much current as a car battery. One of the demos at the 
press conference involved starting a car with just the new miniature battery. Like having an ordinary DieHard or 
Interstate battery in your shirt pocket. Impressive. Maybe unbelievable is a better word to describe it. 
 
The Good News and the Bad News 
This new battery really is a major development. It will change some things, but not others. In my assessment, there 
will be some positive outcomes but with some conditions. For starters, this is a primary batteryɂnot a secondary 
batteryɂÓÏ ÉÔȭÓ ÎÏÔ ÒÅÃÈÁÒÇÅÁÂÌÅȢ 7Èen theÙȭÒÅ ÕÓÅÄ ÕÐȟ ÙÏÕ ÎÅÅÄ ÔÏ ÇÅÔ Á ÎÅ× ÏÎÅȢ 9ÏÕ ×ÉÌÌ ÈÁÖÅ ÔÏ ÒÅÐÌÁÃÅ ÔÈÅÍ 
probably at high cost, initially at least. 
 
Instead of recharging your electric vehicle overnight, you simply open the car hood and replace the batteries like you 
would change the AA cells in flashlight. This is good news for the battery company, as a constant supply will be 
needed. Time to buy stock in Battery Advanced Development? 
 
!Ô ÔÈÅ ÐÒÅÓÓ ÃÏÎÆÅÒÅÎÃÅȟ ÔÈÅ #%/ ÉÎÔÒÏÄÕÃÅÄ ÔÈÅ ÃÏÍÐÁÎÙȭÓ ÄÅÖÅÌÏÐÍÅÎÔ ÔÅÁÍȟ ÌÉÔÅÒÁÌÌÙ ÔÈÒÅÅ ÈÅÁÖÉÌÙ bearded guys 
working for a couple of years in an uninsulated cinderblock building in Oklahoma. All three were close college buds, 
two chemists and one EE. No names were given. They are part of a subsidiary research organization called Advanced 
Science Systems. I wanted to ask how they arrived at the chemical combination that produced the breakthrough, 
but they took no questions. 
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The other bad news is that a whole boatload of dead batteries will need to be disposed. There was no discussion of 
this; maybe an environmental crisis in the making. 
 
But look on the positive side. Batteries like this will make electric vehicles practical at last. And perhaps, they will 
lead to applications like replacing solar-powered homes with battery power. Or minimizing the need for wind power. 
Based upon a good battery life, you could run your whole home from a few of these batteries and some inverters. 
You just have to keep a stock of these replacement batteries on hand as they will eventually fail. 
 
Imagine yourself on a driving trip in Nebraska. While driving on I80 near Cheyenne, Wyo., your EV dies. You get out 
ÙÏÕÒ ÓÐÁÒÅ ÂÁÔÔÅÒÙ ÁÎÄ ÒÅÐÌÁÃÅ ÉÔȢ )ÔȭÓ ÎÏÔ ÁÓ ÂÉÇ ÏÒ ÈÅÁÖÙ ÁÓ ÙÏÕÒ ÓÐÁÒÅ ÔÉÒÅȢ 9ÏÕÒ %6 ÒÅÑÕÉÒÅÓ ÔÈÅ ÎÅÁÒ ΪΡΡ-V level to 
run the motor and other things. Be careful as you plug in that new hot 800-V dc supply. 
 
What Do You Think? 
Yes, this is a significant battery breakthrough, but with reservations. Are the downsides less than the upsides? And 
ÆÏÒÇÅÔ ÁÂÏÕÔ ÃÈÁÒÇÉÎÇȟ ÉÔȭÓ ÎÏÔ ÁÎ ÏÐÔÉÏÎȢ +ÅÅÐ Á ÓÐÁÒÅ ÂÁÔÔÅÒÙ ÉÎ ÙÏÕÒ %6 Át all times. Thankfully it will be small. 
While other EV users will be waiting in line at the only charging station in Nebraska, you will be hours ahead on your 
way to Wyoming. 
 
The founders of the company and its subsidiary concluded the press conference with a summary of the VC interest. 
Will a one-million-square-foot battery factory in the desert of Utah become a reality? Is it time to invest or not? If you 
were a VC, would you? 
 
Look for our follow-up articles as we are closely tracking the progress of this development. If we can get a 
representative battery, we will run some tests to see where this bizarre new battery fits into the battery spectrum. 
Stay tuned. 
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Printed Electrochromics boldly goes where no display has gone before 

 
Fig.1 Example use case for printed 
electrochromics: a shock detector 
smart label with an interactive 
printed interface. 

 
Expanding Need for Simple 
Electronic Display Functionality 
Rapid advances in the 
miniaturization and reduction of 
costs in computing, electronic 
sensing, and communications 
have allowed the integration of 
ȰÓÍÁÒÔȱ ÅÌÅÃÔÒÏÎÉÃ ÆÕÎÃÔÉÏÎÁÌÉÔÙ 
into almost 
ÅÖÅÒÙÔÈÉÎÇȢ ȱ)ÎÔÅÌÌÉÇÅÎÃÅȱ ÉÓ ÎÏ× 
embedded into a wide range of 

everyday objects, and spread throughout our working and living environments. Much of this intelligence, data 
collection and transfer is hidden from the human senses, requiring little or no human involvement. But as the 
number of human daily touch points and interactions with smart devices grows, so too does the importance of user 
experience design and the role of displays. 
 
Conventional electronic displays cannot be economically and sustainably applied into all smart objects and 
environments and can often times be functionality overkill for the simple display requirements of many everyday 
objects. Also, user experiences built around the need for extensive use of separate reading devices, e.g. RFID or 
Bluetooth readers in smart phones, can be increasingly challenging especially with the high number of distractions 
and strong competition for attention on mobile screens. Further with a doubling of screen time over the past four 
years among certain user demographics, there is also a growing sense of screen fatigue leading to people 
ȰÄÅÔÏØÉÎÇȱ ÆÒÏÍ ÌÉÇÈÔ ÅÍÉÔÔÉÎÇ ÓÃÒÅÅÎÓ ×ÈÉÌÅ ÓÔÉÌÌ ÖÁluing user interfaces that are useful yet unobtrusive. 
 

 
When technology becomes ubiquitous, it needs to seamlessly blend into the product and our surroundings. The user 
experience shÏÕÌÄ ÂÅ ÅÆÆÏÒÔÌÅÓÓȢ !Ó ÔÈÅ ȰÃÏÍÐÕÔÉÎÇȱ ÏÒ ÉÎÔÅÌÌÉÇÅÎÃÅ ÂÌÅÎÄÓ ÉÎÔÏ ÓÍÁÒÔ objects and environments, 
also the displays need to become more practical: i) eliminating the need for recharging or replacing of batteries, ii) 
eliminating the amount of effort to access information, and iii) be inexpensive for intended purpose. 
 
Printed Electrochromics Brings Everyday Printable Objects and Surfaces to Life 
Electrochromic devices (ECD) are electrochemical cells where color changes occur upon electrochemical reactions of 
two or more redox active electrochromic materials electrically connected by an external circuit and physically 
separated by an ionic conducting layer (electrolyte layer). Electrochromic materials and devices can be controlled to 
change their color and opacity by the application of electrical stimuli. ECDs are a non-light emitting reflective 
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technology. Materials for ECD manufacture can be taken into the form of printable inks and the manufacturing 
processes made compatible with standard graphic printing and converting processes. The resulting device can be 
made thin, flexible, transparent, robust, and ultra low-power. As ECDs can be produced into a wide range of 
different shapes and sizes, they offer a wide range of advantages for product design and integration. 
 

 
 
R&D toward printed electrochromics began in the 1990s. In recent years, with strong advances in printed electronic 
and hybrid electronic systems, developments of ECDs have made strong technical progress into mass-
manufacturability. Electrochromic displays and visual indicators are now entering markets that are consÉÄÅÒÅÄ ȰÂÌÕÅ 
ÏÃÅÁÎȱ ÆÒÏÍ ÔÈÅ ÐÅÒÓÐÅÃÔÉÖÅ ÏÆ ÔÈÅ ÅÌÅÃÔÒÏÎÉÃ ÄÉÓÐÌÁÙ ÉÎÄÕÓÔÒÙȢ )Î ÔÈÅÓÅ ÍÁÒËÅÔ ÓÐÁÃÅÓ ÃÏÎÖÅÎÔÉÏÎÁÌ ÐÒÉÎÔÅÄ 
products and surfaces now meet electronics. The over 800 billion USD per year printing industry, and particularly the 
industrial printing sub-sector, are welcoming printed electronic systems with high level of interest. 
 
Things Alive 
4ÏÄÁÙ 9ÎÖÉÓÉÂÌÅ )ÎÔÅÒÁÃÔÉÖÅ )ÎÃȢ ɉȰ9ÎÖÉÓÉÂÌÅȱɊ ÉÓ ÌÅÁÄÉÎÇ ÔÈÅ ÃÈÁÒÇÅ ÔÏ ÂÒÉÎÇ ÐÒÉÎÔÅÄ electrochromics into market. 
Ynvisible was established with the vision to bring everyday objects and surfaces to life benefitting people in a smart 
ÁÎÄ ÃÏÎÎÅÃÔÅÄ ×ÏÒÌÄȢ 4ÈÅ ÃÏÍÐÁÎÙȭÓ ÍÉÓÓÉÏÎ ÉÓ ÔÏ ÐÒÏÖÉÄÅ ÐÒÁÃÔÉÃÁÌ ÈÕÍÁÎ ÉÎÔÅÒÆÁÃÅÓ ÔÏ ÓÍÁÒÔ ÅÖÅÒÙÄÁÙ ÏÂÊÅÃts and 
ambient intelligence. 
After early explorations into different chromogenic systems the company focused on developing electrochromics 
into a mass producible, ultra-low power consuming visual interface technology. The company now develops and 
commercializes different printed electrochromic systems on film materials. By combining other printed electronic 
components and microelectronics into the electrochromic system, the company designs and produces interactive 
graphic solutions for everyday smart objects and surfaces. 
 
Ynvisible aims to be the leading supplier of design tools, inks and quality control systems for the design and 
production of interactive printed graphics based on printed electrochromics and other printed electronics 
technologies. The company is building its technology and products platform under the ynvisiblÅΆ ÂÒÁÎÄ ɉÙÎÖÉÓÉÂÌÅ ÉÓ 

a registered trademark in certain countries and territories). 
 
 
 
 
 
Fig. 3 Electrochromic displays on a temperature label provide clear visual 
indication and are easy to implement - user friendly and available in high 
volumes. 
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YnvisÉÂÌÅȭÓ primary focus is on applications in retail and logistics (where ECDs are printed onto RFID tags and RF-
based smart labels), premium consumer brand products, and healthcare and wellness (in particular medical and 
diagnostic devices). Today the company offers a full services package to help product developers and designers get 
ÓÔÁÒÔÅÄ ×ÉÔÈ ÐÒÉÎÔÅÄ ÅÌÅÃÔÒÏÃÈÒÏÍÉÃÓȢ 9ÎÖÉÓÉÂÌÅȭÓ ÄÅÓÉÇÎȟ ÐÒÏÔÏÔÙÐÉÎÇȟ ÃÕÓÔÏÍÅÒ ÔÒÁÉÎÉÎÇ ÁÎÄ ÓÈÅÅÔ-to-sheet 
ÐÒÏÄÕÃÔÉÏÎ ÓÅÒÖÉÃÅÓ ÁÒÅ ÂÁÓÅÄ ÉÎ !ÌÍÁÄÁȟ 0ÏÒÔÕÇÁÌȢ 4ÈÅ ÃÏÍÐÁÎÙȭÓ ÉÎËÓ development and R&D services are based in 
Freiburg, Germany. In Linköping, Sweden the company operates a roll-to-roll production facility with extensive 
printing, converting, and quality control system capabilities. In addition to high volume ECD printing, the high 
capacity production line is utilized for printing of other printed electronic components and systems. Ynvisible sells 
printed electronics production upscaling services to other product owning companies. 
 
Ynvisible Interactive Inc. is a publicly traded company, listed in the Toronto Stock Exchange Venture list [TSXV:YNV], 
the OTC Markets [OTCQB:YNVYF] and the Frankfurt Stock Exchange [FRA:1XNA] 
 
Getting Started With Printed Electrochromics 
To learn more about Printed Electrochromics, Ynvisible is hosting a free webinar on Apr 2, 2020 12:00-1:00 PM in 
Eastern Time (US and Canada). The one hour webinar includes speakers from the Georgia Institute of Technology, 
NXN-IP and the University of Lapland. To register see: https://www.ynvisible.com/events 
 

 
 
Fig.4 Printed paper label with printed NFC antenna and 
printed electrochromic display on the same substrate. 

A collaboration between Arjowiggins and Ynvisible. 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

https://www.ynvisible.com/events
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Start-Ups Are PummŜƭŜŘ ƛƴ ǘƘŜ ΨDǊŜŀǘ ¦ƴǿƛƴŘƛƴƎΩ 

Dozens have laid off thousands, slashed costs and changed their businesses to try to survive the pandemic. All that 
may not work. 
 
By Erin Griffith  
 
After a crush of travel cancellations in March, WanderJaunt, a short-term home rental start-up in San Francisco, laid 
off 56 of its 240 employees last week. 
 
Demand for services from Wonderschool, a start-up that helps people find day care and preschool providers, 
dropped by half, leading it to cut most of its 60-person staff. 
 
And at ClassPass, which offers a membership program for fitness classes, over 95 percent of revenue evaporated in 
just 10 days as studios and gyms around the world shut down. To survive, the start-up slashed spending, froze hiring 
and rushed to build a video streaming service for virtual workouts. 
 
Ȱ4ÈÉÓ ÉÓ ÔÈÅ ÇÒÅÁÔ ÕÎ×ÉÎÄÉÎÇȟȱ ÓÁÉÄ -ÁÒÔÉÎ 0ÉÃÈÉÎÓÏÎȟ ÈÅÁÄ ÏÆ 3ÈÅÒ×ÏÏÄ 0ÁÒÔÎÅÒÓȟ Á 3ÉÌÉÃÏÎ 6ÁÌÌÅÙ ÁÄÖÉÓÏÒÙ ÆÉÒÍ ÔÈÁÔ 
restructures failed start-ups. In recent weeks, he said, his firm has fielded Á ȰÆÉÒÅÓÔÏÒÍȱ ÏÆ ÃÁlls ɂ a volume three or 
four times the highest he had ever seen. 
 
Start-ups have always been risky, designed to grow fast or die, but the coronavirus pandemic is turbocharging 
3ÉÌÉÃÏÎ 6ÁÌÌÅÙȭÓ ÎÁÔÕÒÁÌ ÓÅÌÅÃÔÉÏÎ ÁÎÄ ÃÁÕÓÉÎÇ Á shake-up so sudden it has defied comparison. In just a few weeks, 
more than 50 start-ups have cut or furloughed roughly 6,000 employees, according to a tally by The New York 
Times. Plans for initial public offerings are on hold. And funding is drying up for many young tech companies. 
 
The fallout is hitting the highest-profile start-ups as well as the smaller ones trying to disrupt them. Airbnb, the home 
rental start-up valued at $31 billion, has stopped hiring and has suspended $800 million of marketing. Bird, an electric 
scooter start-up, laid off 30 percent of its staff last week, while Everlane, an apparel company, cut or furloughed 
hundreds of workers. 
 
The real estate start-ups Knotel and Convene have laid off or furloughed half of their workers. The hiring site 
ZipRecruiter cut around 40 percent of its staff. OneWeb, a satellite start-up that had raised $3 billion in venture 
funding from investors including SoftBank, the Japanese conglomerate, filed for bankruptcy on Friday and plans to 
sell itself. And travel start-ups ɂ Vacasa, Sonder, Inspirato, Zeus Living and TripActions, among others ɂ have been 
some of the hardest hit. 
 
Daniel Zhao, a senior economist at Glassdoor, a workplace review and job listings site, said the situation facing start-
ups now was worse than in downturns like the dot-com bust in the early 2000s and the financial crisis of 2008. 
 
Ȱ4ÈÅ ÃÏÒÏÎÁÖÉÒÕÓ ÏÕÔÂÒÅÁË ÉÓ ÅÃÏÎÏÍÉÃÁÌÌÙ ÁËÉÎ ÔÏ Á ÍÁÊÏÒ ÈÕÒÒÉÃÁÎÅ ÏÃÃÕÒÒÉÎÇ ÉÎ ÅÖÅÒÙ ÓÔÁÔÅ ÁÒÏÕÎÄ ÔÈÅ ÃÏÕÎÔÒÙ ÆÏÒ 
×ÅÅËÓ ÏÎ ÅÎÄȟȱ ÈÅ ÓÁÉÄȢ 
 
The numbers are stark. In March, job listings at the 30 most valuable start-ups in the United States dropped 19 
percent, or an average of 21 jobs each, according to Thinknum Alternative Data, a research company. Start-up 
funding in the first three months of 2020 was also on a pace for its second-steepest quarterly decline in 10 years, said 
CB Insights, which tracks start-ups. 
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Start-ups in some areas ɂ telemedicine, food delivery, online learning, remote work, gaming ɂ are thriving amid 
the quarantines. And there were signs that the boom times were shaky even before the coronavirus brought wide 
swaths of the U.S. economy to a halt. 
 
But the pain is now deeper and most likely just beginning, especially as investors, already bruised by a string of 
disappointing I.P.O.s last year, become even more cautious. On March 5, Sequoia Capital, a top venture capital firm 
in Silicon Valley, issued a warning to start-ups, calling Covid-ΣΫ ȰÔÈÅ ÂÌÁÃË Ó×ÁÎ ÏÆ ΤΡΤΡȢȱ 
 
Bill Gurley, an investor at the venture capital firm Benchmark, said that over the past 10 years of the start-up boom, 
investors had taken on more and more risk. That has changed, leaving many of the riskiest start-ups exposed. 
 
ȰȬ2ÉÓË ÏÎȭ ÈÁÐÐÅÎÓ ÓÌÏ×ÌÙȟȱ ÈÅ ÓÁÉÄȢ ȰȬ2ÉÓË ÏÆÆȭ ÈÁÐÐÅÎÓ ÏÖÅÒÎÉÇÈÔȢȱ 
 
Let Go With Little Warning 
For start-up workers, the past ÆÅ× ×ÅÅËÓ ÈÁÖÅ ÂÅÅÎ ÓÏÂÅÒÉÎÇȢ -ÁÎÙ ÈÁÄ ÂÏÕÇÈÔ ÉÎÔÏ ÔÈÅ ÔÅÃÈ ÉÎÄÕÓÔÒÙȭÓ ÃÈÁÎÇÅ-the-
world ideals, had few boundaries between their work and personal lives and hoped for big payouts if their start-ups 
went public. Now they were being laid off over video calls. 
 
At Bird, the Los Angeles scooter start-up, which had once been valued at as much as $2.5 billion, hundreds of 
ÅÍÐÌÏÙÅÅÓ ×ÅÒÅ ÉÎÖÉÔÅÄ ÔÏ Á ÖÉÄÅÏ ÃÏÎÆÅÒÅÎÃÅ ÃÁÌÌ ÏÎ &ÒÉÄÁÙ ÍÏÒÎÉÎÇ ×ÉÔÈ ÊÕÓÔ ÁÎ ÈÏÕÒȭÓ ÎÏÔÉÃÅȢ /Î ÔÈÅ ÃÁÌÌ, the voice 
of an unidentified executive explained that their jobs had been eliminated. A slide outlined the terms: a month of 
severance pay, three months of medical benefits and one year to exercise their stock options. 
 
The workers were asked to mail in their laptops, said Jenny Alvauaje, a Bird data analyst who was on the call. Some 
workers missed the call but learned they had been laid off when they lost access to internal systems shortly after, 
she said. 
 
)Î Á ÓÔÁÔÅÍÅÎÔ ÔÈÁÔ ÃÁÌÌÅÄ ÔÈÅ ÌÁÙÏÆÆÓ ȰÁ ÄÉÆÆÉÃÕÌÔ ÄÅÃÉÓÉÏÎȟȱ Á "ÉÒÄ ÓÐÏËÅÓ×ÏÍÁÎ ÁÄÄÅÄȟ Ȱ7Å ÐÕÒÐÏÓÅÆÕÌÌÙ ÁÎÄ 
ÉÎÔÅÎÔÉÏÎÁÌÌÙ ÄÉÄ ÎÏÔ ÈÁÖÅ ÁÎÙ ÖÉÄÅÏ ÏÎ ÔÏ ÐÒÏÔÅÃÔ ÐÒÉÖÁÃÙ ÁÓ ×Å ÄÅÌÉÖÅÒÅÄ ÔÈÅ ÎÅ×Ó ÌÉÖÅ ÔÏ ÉÎÄÉÖÉÄÕÁÌÓȢȱ 
 
The end was equally abrupt for Nik Buenning, 40, a data scientist at Panoramic, a marketing software start-up in Los 
Angeles. He was just settling into his work-from-home setup on March 23 when a companywide email said to expect 
a call from human resources. 
 
2ÉÇÈÔ Á×ÁÙȟ ÈÅ ÓÁÉÄȟ ȰÐÅÏÐÌÅ ÓÔÁÒÔÅÄ ÓÅÎÄÉÎÇ 3ÌÁÃË ÍÅÓÓÁÇÅÓ ÌÉËÅȟ Ȭ)ȭÍ ÏÕÔȢȭ Ȭ)ȭÍ ÏÕÔȢȭ Ȭ)ȭÍ ÏÕÔȢȭȱ !Î ÈÏÕÒ ÌÁÔÅÒȟ ÈÅ 
was out, too. 
 
Mr. Buenning signed up for Upstream, a new networking app that unveiled itself earlier than planned to cater to 
tech workers affected by coronavirus layoffs. Sites like Silver Lining are also helping people connect with companies 
that are still hiring. 
 
Many start-up workers have added their names to Google spreadsheets, which recruiters share in weekly 
newsletters like Layoff List, created by a recruiting company called Drafted. Hiring managers, venture capitalists and 
start-up advisers read the newsletter, said Vinayak Ranade, chief executive of Drafted. 
 
Some laid-off workers said they might flee to the safety of the largest tech companies, which are sitting on piles of 
cash and benefiting from increased use in the quarantines. 
 
When Kenyon Brown, 24, a product manager, left his job early this year at Mariana Tek, a software company in 
Washington, he had eight or nine promising job leads at start-ups. Those quickly evaporated as the virus spread. He 
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said he was now more open to big tech companies since they were still hiring. 4ÈÅ ÓÉÔÕÁÔÉÏÎ ȰÈÁÓ ÄÅÆÉÎÉÔÅÌÙ ÆÏÒÃÅÄ 
me to think about my short-ÔÅÒÍ ÃÁÒÅÅÒ ÉÎ ÁÎÏÔÈÅÒ ÌÉÇÈÔȟȱ ÈÅ ÓÁÉÄȢ 
 
Survival Mode 
The start-up survival guide reads something like this: Cut spending, lower prices on products, renegotiate fixed costs 
for things like leases and ask the government for assistance for the fitness studios, home rental operators or gig 
workers they rely on. 
 
Some entrepreneurs said they viewed the coronavirus as a moment to rally around their comÐÁÎÙȭÓ ÍÉÓÓion, citing 
ÔÈÅ Ȱ×ÁÒÔÉÍÅ #Ȣ%Ȣ/Ȣȱ ÉÄÅÁ ÐÏÐÕÌÁÒÉÚÅÄ ÁÍÏÎÇ ÓÔÁÒÔ-ups by the venture capitalist Ben Horowitz. It states that 
ÅØÅÃÕÔÉÖÅÓ ÆÁÃÉÎÇ ÁÎ ȰÉÍÍÉÎÅÎÔ ÅØÉÓÔÅÎÔÉÁÌ ÔÈÒÅÁÔȱ ÄÏ ×ÈÁÔÅÖÅÒ ÉÔ ÔÁËÅÓ ÔÏ ×ÉÎȢ 
 
Ȱ4ÈÅÒÅ ÁÒÅ ÎÏ ÄÉÓÔÒÁÃÔÉÏÎÓ ÎÏ×ȟȱ ÓÁÉÄ -ÉÃÈÁel Chen, 30, chief executive of WanderJaunt, the short-term home rental 
start-up. 
 
-ÒȢ #ÈÅÎȭÓ ÆÏÕÒ-year-old company, which had raised $27 million in funding, has slashed its prices; a house that rented 
for $700 a night now goes for $100, for instance. And it has switched its focus from vacation travelers to those 
displaced by the virus, like stranded college students, people seeking a separate work space or medical workers 
isolating themselves from family. 
 
At Sonder, a travel start-up in San Francisco that laid off 282 people and furloughed 135 of its 1,254 workers last 
week, the speed of decision-making has increased from a few days to a matter of hours. 
 
Ȱ)Î ÍÁÎÙ ×ÁÙÓ ÉÔȭÓ ÅÎÅÒÇÉÚÉÎÇȟ ÂÕÔ ÉÔȭÓ ÁÌÓÏ ÑÕÉÔÅ ÃÈÁÏÔÉÃȟȱ ÓÁÉÄ &ÒÁÎÃÉÓ $ÁÖÉÄÓÏÎȟ ÃÈÉÅf executive of Sonder, which 
raised $345 million in funding and was valued at $1.1 billion. He said his investors had advised him to cut fast and deep 
to allow employees to hit the job market before things got worse and to avoid multiple rounds of layoffs. 
 
Ȱ0ÅÏÐÌÅ ÔÈÁÔ ÁÒÅ ÌÏÏËÉÎg for a really coddled environment should not be in start-ÕÐ ÌÁÎÄȟȱ ÈÅ ÓÁÉÄȢ Ȱ9ÏÕ ÎÅÅÄ ÔÏ ÈÁÖÅ 
ÔÈÉÃË ÓËÉÎ ÁÎÄ Á ÈÉÇÈ ÁÄÖÅÒÓÉÔÙ ÑÕÏÔÉÅÎÔȢȱ 
 
Ȭ! 4ÉÍÅ ÏÆ 7ÅÅÄÉÎÇ /ÕÔȭ 
Many venture capital firms are flush with cash from record-breaking hauls in recent years. But they may not decide 
to use the money to keep struggling start-ups alive. 
 
Ȱ4ÈÅÒÅȭÓ ÎÏ ÄÏÕÂÔ ÔÈÁÔ ÔÈÉÓ ×ÉÌÌ ÂÅ Á ÔÉÍÅ ÏÆ ×ÅÅÄÉÎÇ ÏÕÔ ÏÆ ÓÔÁÒÔ-ÕÐÓ ÔÈÁÔ ÃÁÎȭÔ ÓÕÒÖÉÖÅȟȱ ÓÁÉÄ -ÉËÅ *ÏÎÅÓȟ ÁÎ 
investor at the venture capital firm Science. 
 
One venture capital firm in San Francisco, Alpha Bridge Ventures, said it was too small to pour more money into its 
start-up investments. The firm has made a promise to the founders it has backed: If their companies fail because of 
the coronavirus, it will give them $25,000 for their next company. 
 
Ȱ7Å ÃÁÎ ÁÔ ÌÅÁÓÔ ÔÁËÅ ÏÎÅ ÂÕÒÄÅÎ ÏÆÆ ÔÈÅÉÒ ÓÈÏÕÌÄÅÒÓȟȱ ÓÁÉÄ *ÁËÅ #ÈÁÐÍÁÎȟ ÁÎ ÉÎÖÅÓÔÏÒ ÁÔ !ÌÐÈÁ "ÒÉÄÇÅȟ ÁÄÄÉÎÇ ÔÈÁÔ 
Ô×Ï ÏÒ ÔÈÒÅÅ ÏÆ ÔÈÅ ÆÉÒÍȭÓ ΤΣ ÉÎÖÅÓÔÍÅÎÔÓ ÁÒÅ ÁÔ ÒÉÓË ÏÆ ÆÁÉÌÉÎÇȢ 
 
In lieu of networking events and lavish retreats, venture firms are now dispensing advice in blog posts, on Twitter 
and at virtual panels over Zoom. At a March start-ups event, Alexis Ohanian, an investor at Initialized Capital in San 
Francisco, encouraged founders to adapt to the new reality. 
 
Ȱ)Æ ×ÈÁÔ ÙÏÕȭÒÅ ÄÏÉÎÇ ÎÏ× ÉÓ ÊÕÓÔ ÎÏÔ Á ÖÉÁÂÌÅ ÓÏÌÕÔÉÏÎ ÉÎ ÔÈÉÓ ÎÅ× ×ÏÒÌÄ ÁÎÄ ÉÎ Á ÄÉÆÆÅÒÅÎÔ ÅÃÏÎÏÍÙȟȱ ÈÅ ÓÁÉÄȟ ȰÔÈÅÎ 
ÆÉÎÄ ÓÏÍÅÔÈÉÎÇ ÔÈÁÔ ÉÓȢȱ 
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bƻƪƛŀΥ рD ŎŀƴΩǘ ōŜ ŘƻƴŜ ǇǊƻǇŜǊƭȅ ǿƛǘƘƻǳǘ ŎƭƻǳŘ ŎƻƳǇǳǘƛƴƎ 

.ÏËÉÁ ÅØÅÃȡ Ȭ9ÏÕ ÃÁÎÎÏÔ ÄÏ Χ' properly without taking advantage of ÃÌÏÕÄ ÃÏÍÐÕÔÉÎÇ ÔÅÃÈÎÏÌÏÇÉÅÓȱ 
4Ï ÄÅÍÏÎÓÔÒÁÔÅ ÊÕÓÔ ÈÏ× ÖÁÒÉÅÄ .ÏËÉÁȭÓ ÁÐÐÒÏÁÃÈ ÔÏ Χ' ÉÓȟ ÔÈÅ &ÉÎÎÉÓÈ ÃÏÍÐÁÎÙȭÓ 'ÌÏÂÁÌ (ÅÁÄ ÏÆ -ÏÂÉÌÅ .ÅÔ×ÏÒËÓ 
Marketing Sandro Tavares explained to RCR Wireless News that its 20 global 5G contracts that have gone live span 
all different spectrum zones and all different technologies, including macro cells, massive MIMO, small cells and 
more. 
 
Ȱ7Å ÒÉÇÈÔ ÎÏ× ÁÒÅ ÃÏÕÎÔÉÎÇ ΨΫ ÄÅÁÌÓ ÏÎ Χ'ȟ ÇÌÏÂÁÌÌÙȟȱ ÓÁÉÄ 3ÁÎÄÒÏȟ ÁÄÄÉÎÇ ÔÈÁÔ ÉÔȭÓ ÉÍÐÏÒÔÁÎÔ ÔÏ ÒÅÍember that  5G 
is more than just radio, evident in the fact that 60% of those deals are end-to-end solutions, and therefore, cover a 
lot more than just radio systems. 
 
Ȱ%ÓÐÅÃÉÁÌÌÙ ÁÓ ÙÏÕ ÍÏÖÅ ÆÕÒÔÈÅÒ ÔÏ×ÁÒÄÓ Χ' ÓÔÁÎÄÁÌÏÎÅ ɉ3!Ɋȟ ÁÎÄ ÅÖÅÎ ÏÎ .3!ȟ ÔÈÅ ÃÁÐÁÂÉÌities across the network 
are extremely important ɂ ÔÒÁÎÓÐÏÒÔȟ ÔÈÅ ÍÏÂÉÌÅ ÃÏÒÅȟ ÁÌÌ ÏÆ ÔÈÁÔ ÉÓ ÉÍÐÏÒÔÁÎÔȟȱ ÈÅ ÃÏÎÔÉÎÕÅÄȢ 
 
7ÉÔÈ ÔÈÅ ÉÎÔÒÏÄÕÃÔÉÏÎ ÔÏ Χ' 3! ÔÏ ÔÈÅ ÃÏÎÖÅÒÓÁÔÉÏÎȟ 3ÁÎÄÒÏ ÐÒÏÖÉÄÅÄ ÓÏÍÅ ÉÎÓÉÇÈÔ ÉÎÔÏ Χ'ȭÓ ÎÅØÔ ÂÉÇÇÅÓÔ ÃÈÁÐÔÅÒȢ 
 
Ȱ4ÈÅ expectation is that 5G SA will start to reach maturiÔÙ ÔÈÒÏÕÇÈÏÕÔ ÔÈÉÓ ÙÅÁÒȟȱ ÈÅ ÏÆÆÅÒÅÄȢ Ȱ"Ù ÔÈÅ ÅÎÄ ÏÆ ÔÈÉÓ 
ÙÅÁÒȟ ×Å ÓÈÏÕÌÄ ÓÔÁÒÔ ÔÏ ÓÅÅ ÉÎÉÔÉÁÌ ÄÅÐÌÏÙÍÅÎÔÓȟ ÁÎÄ ÉÔ ÓÈÏÕÌÄ ÒÅÁÃÈ ÍÁÉÎÓÔÒÅÁÍ ÓÏÍÅÔÉÍÅ ÎÅØÔ ÙÅÁÒȢȱ 
 
He also stated that the high interest in SA from the enterprise and industry side of things ɂ to power low-latency 
applications ɂ will likely speed up its deployment and adoption. 
 
Ȱ! ÌÏÔ ÏÆ ÔÈÅÓÅ ÉÎÎÏÖÁÔÉÖÅ ÕÓÅ ÃÁÓÅÓ ÔÈÁÔ ×Å ÔÁÌË ÁÂÏÕÔ ×ÉÔÈ Χ' ÁÒÅ ÅÎÁÂÌÅÄ ÂÙ 3!ȟ ÅÓÐÅÃÉÁÌÌÙ ×ÈÅÎ ÙÏÕȭÒÅ ÔÁÌËÉÎÇ 
about ultra-ÌÏ× ÌÁÔÅÎÃÙ ÁÐÐÌÉÃÁÔÉÏÎÓȟ ÌÉËÅ )Ï4ȟȱ ÈÅ ÓÁÉÄ. 
 
/ÎÅ ÔÈÉÎÇ ÔÈÁÔ 3ÁÎÄÒÏ ÒÅÁÌÌÙ ×ÁÎÔÅÄ ÔÏ ÇÅÔ ÁÃÒÏÓÓ ÉÓ ÈÏ× ÃÒÉÔÉÃÁÌ ÃÌÏÕÄ ÃÏÍÐÕÔÉÎÇ ÉÓ ÔÏ Χ'ȭÓ ÓÕÃÃÅÓÓȟ ÓÔÒÅÓÓÉÎÇ ÔÈÁÔ 
Χ' ÃÁÎÎÏÔ ÂÅ ȰÄÏÎÅ ÐÒÏÐÅÒÌÙȱ ×ÉÔÈÏÕÔ ÔÁËÉÎÇ ÁÄÖÁÎÔÁÇÅ ÏÆ ÃÌÏÕÄ ÃÏÍÐÕÔÉÎÇȢ 
 
Ȱ#ÌÏÕÄ ÃÏmputing technologies play a significant role in enabÌÉÎÇ Χ'ȟȱ ÈÅ ÃÏÎÔÉÎÕÅÄȟ ȰÅÖÅÎ ÉÆ ×Å ÔÁËÅ Á ÍÏÒÅ 
ÃÏÎÓÅÒÖÁÔÉÖÅ ÁÐÐÒÏÁÃÈȟ ÁÎÄ ÄÅÐÌÏÙ ÔÈÅ Χ' ÒÁÄÉÏ ÁÃÃÅÓÓ ÉÎ Á ȬÃÌÁÓÓÉÃȭ ×ÁÙȟ ×ÉÔÈ ÔÈÅ ÃÌÁÓÓÉÃ ÁÐÐÒÏÁÃÈ ÏÆ ÈÁÒÄ×ÁÒÅ ÔÈÁÔ 
is built for the purpose for the radio ÁÃÃÅÓÓȟ ÔÈÅ ÃÏÒÅ ÉÓ ÇÏÉÎÇ ÔÏ ÔÈÅ ÃÌÏÕÄ ÒÅÇÁÒÄÌÅÓÓȢȱ 
 
(Å ÁÄÄÅÄ ÔÈÁÔ ÏÎÃÅ ×Å ÇÅÔ ÔÏ Χ' 3! ÁÎÄ ÔÈÅ ÒÅÑÕÉÒÅÍÅÎÔÓ ÆÏÒ ÌÏ× ÌÁÔÅÎÃÙ ÂÅÃÏÍÅ ȰÍÏÒÅ ÐÅÒÖÁÓÉÖÅ ÁÎÄ ÍÏÒÅ 
ÐÒÅÓÅÎÔȟȱ ÔÈÅ ÎÅÔ×ÏÒËÓ ÁÎÄ ÃÌÏÕÄ ÉÎÆÒÁÓÔÒÕÃÔÕÒÅ ÁÒÅ ÇÏÉÎÇ ÔÏ ÅÖÏÌÖÅ ÔÏ ÁÍÏÒÅ ÄÉÓÔÒÉÂÕÔÅÄ ÁÐÐÒÏÁÃÈȢ 
 
Ȱ9ÏÕȭÒÅ ÂÕÉÌÄÉÎÇ ÓÍÁÌÌÅÒȟ ÁÎÄ ÉÎ ÓÏÍÅ ÃÁÓÅÓȟ ÖÅÒÙ Ómall, data centers closer to the edge of the network so you can 
ÈÏÓÔ ÔÈÅ ÉÎÆÒÁÓÔÒÕÃÔÕÒÅ ÁÎÄ ÔÈÅ ÁÐÐÌÉÃÁÔÉÏÎÓ ÔÈÁÔ ÔÈÅÙȭÒÅ ÇÏÉÎÇ ÔÏ ÂÅ ÄÅÌÉÖÅÒÉÎÇȟȱ ÈÅ ÅØÐÌÁÉÎÅÄ ÆÕÒÔÈÅÒȢ 
 
In addition, the applications ɂ whether consumer or industrial ɂ on 5G networks will also be running on the cloud, 
either the public cloud or private clouds built by operators. But the cloud, nonetheless. 
 
Finally, he said that even for the radio access, there is a lot of movement towards virtualizing the RAN, which, 
Sandro points out is basically utilizing cloud computing technology to run the baseband processing for the base 
stations. 
 
Ȱ4ÈÁÔ ÉÓ ÓÏÍÅÔÈÉÎÇ ÔÈÁÔ ÓÏÍÅ ÏÆ ÏÕÒ ÃÕÓÔÏÍÅÒÓ ÁÒÅ ÁÌÒÅÁÄÙ ÄÏÉÎÇ ÁÎÄ ÓÔÉÌÌ ÏÔÈÅÒÓ ×ÉÌÌ ÄÏȟȱ ÈÅ ÃÏÎÃÌÕÄÅÄȟ ȰÁÎÄ ÉÔȭÓ ÁÎ 
extremely valid option for the optimizÁÔÉÏÎ ÆÏÒ ÔÈÅ ÃÁÐÁÃÉÔÙ ÏÆ ÔÈÅ 2!.Ȣȱ 
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²ƘŀǘΩǎ ǘƘŜ ŦǳǘǳǊŜ ƘƻƭŘ ŦƻǊ ǳƴƭƛŎŜƴǎŜŘ ǳǎŜ ƻŦ ǘƘŜ с DIȊ ōŀƴŘΚ 

By Sean Kinney 
 
FCC scheduled to vote April 23 on new rules for unlicensed use of 6 GHz 
After taking fairly extensive public comment, the U.S. Federal Communications Commission at its April 23 open 
meeting will consider new rules that would open 1200 megahertz of the 6 GHz band for unlicensed operations. FCC 
Chairman Ajit Pai this week said hÅ ×ÁÓ ȰÃÉÒÃÕÌÁÔÉÎÇ ÄÒÁÆÔ ÒÕÌÅÓȱ ÄÅÓÉÇÎÅÄ ÔÏ ÁÌÌÏ× ÕÎÌÉÃÅÎÓÅÄ ÄÅÖÉÃÅÓ Ôo share the 
ÓÐÅÃÔÒÕÍ ×ÉÔÈ ÉÎÃÕÍÂÅÎÔ ÌÉÃÅÎÓÅÄ ÕÓÅÒÓ ÂÁÓÅÄ ÏÎ ÒÕÌÅÓ ȰÔÈÁÔ ÁÒÅ ÃÒÁÆÔÅÄ ÔÏ ÐÒÏÔÅÃÔ ÔÈÏÓÅ ÌÉÃÅÎÓÅÄ ÓÅÒÖÉÃÅÓ ÁÎÄ ÔÏ 
enable both unlicensed and licensed operations to thrive throughout the band. 
 
Pai noted consumer use of Wi-Fi as well as projected increases in the use of Wi-Fi for mobile data offload in detailing 
ÈÉÓ ÓÕÐÐÏÒÔ ÆÏÒ ÔÈÅ ÍÏÖÅȢ Ȱ4Ï ÁÃÃÏÍÍÏÄÁÔÅ ÔÈÁÔ ÉÎÃÒÅÁÓÅ ÉÎ 7É-Fi demand, the FCC is aiming to increase the supply 
of Wi-Fi spectrum with our boldest initiative yet: making the entire 6 GHÚ ÂÁÎÄ ÁÖÁÉÌÁÂÌÅ ÆÏÒ ÕÎÌÉÃÅÎÓÅÄ ÕÓÅȟȱ he said 
in a statementȢ Ȱ"Ù ÄÏÉÎÇ ÔÈÉÓȟ ×Å ×ÏÕÌÄ ÅÆÆÅÃÔÉÖÅÌÙ ÉÎÃÒÅÁÓÅ ÔÈÅ Ámount of spectrum available for Wi-Fi almost by a 
factor of five. This ×ÏÕÌÄ ÂÅ Á ÈÕÇÅ ÂÅÎÅÆÉÔ ÔÏ ÃÏÎÓÕÍÅÒÓ ÁÎÄ ÉÎÎÏÖÁÔÏÒÓ ÁÃÒÏÓÓ ÔÈÅ ÎÁÔÉÏÎȢȱ 
As currently contemplated, 850 megahertz would go toward standard-power unlicensed use, and low-power, indoor 
unlicensed operation would be across all 1200 megahertz. According to PaiȭÓ ÓÔÁÔÅÍÅÎÔȟ Ȱ!Î ÁÕÔÏÍÁÔÅÄ ÆÒÅÑÕÅÎÃÙ 
coordination system would prevent standard power access points from operating where they could cause 
ÉÎÔÅÒÆÅÒÅÎÃÅ ÔÏ ÉÎÃÕÍÂÅÎÔ ÓÅÒÖÉÃÅÓȢȱ 
 
(ÅÒÅȭÓ Á variety of comments from a number of stakeholders across the telecom industry: 
Mark Racek, Senior Director, Regulatory Policy at Ericsson, said in a statementȟ ȰMid-band spectrum is critical for the 
U.S. to lead in the development of a robust 5G ecosystem. Other countries are far ahead of the U.S. in identifying 
and assigning licensed mid-band spectrum. Licensed spectrum in the upper 6 GHz band is necessary to ensure U.S. 
5G leadership by facilitating new wireless applications and services beneficial to consumers and businesses. At the 
same time, Ericsson recognizes the need for a mix of both licensed and unlicensed spectrum and, therefore, urges 
the FCC to move ahead with opening the lower 6 GHz range for unlicensed use if incumbent users can be assured of 
protection from interference, and we request the FCC to seek additional comment on licensed use of spectrum in 
ÔÈÅ Ψ '(Ú ÂÁÎÄȢȱ 
 
&ÒÏÍ ÔÒÁÄÅ ÁÓÓÏÃÉÁÔÉÏÎ #4)!ȭÓ %60 "ÒÁÄ 'ÉÌÌÅÎȡ Ȱ7Å ÓÕÐÐÏÒÔ ÔÈÅ &##ȭÓ ÅÆÆÏÒÔÓ ÔÏ ÍÁËÅ ÔÈÅ ÌÏ×ÅÒ ÈÁÌÆ ÏÆ ÔÈÅ Ψ '(Ú 
band available for unlicensed use and will continue to work closely with the commission to ensure rigorous 
protections for licensed services already existing in the band. While the FCC has done a remarkable job freeing up 
critical licensed spectrum for 5G, the United States faces a growing mid-band deficit. It is essential that the FCC and 
the administration develop a roadmap to close this deficit before moving forward with plans to give away the full 
1200 MHz in the 6 GHz band and further limit our few remaining optionsȢȱ 
 
Intel EVP and GM of the Client Computing Group Gregory Bryant said ÉÎ Á ÓÔÁÔÅÍÅÎÔȟ Ȱ)ÎÔÅÌ ÃÏÍÍÅÎÄÓ ÔÈÅ &## ÆÏÒ 
opening the 6 GHz spectrum band for unlicensed operation, which will significantly improve Wi-Fi for all Americans. 
We deeply appreciate the efforts of FCC staff who have worked tirelessly assessing the complexities associated with 
the 6 GHz band, and eagerly await the FCC addressing this important topic at its April 23rd ÍÅÅÔÉÎÇȢȱ 
 
$ÅÒÅË 0ÅÔÅÒÓÏÎȟ #4/ ÏÆ "ÏÉÎÇÏ 7ÉÒÅÌÅÓÓȟ ÓÁÉÄȟ Ȱ4ÈÅ ÅØÐÁÎÓÉÏÎ Ïf Wi-Fi into the 6 GHz band provides exciting new 
real estate that lays the foundation for continued wireless innovation. The significant swath of contiguous spectrum 
is well suited to facilitate Wi-&ÉȭÓ ÓËÙÒÏÃËÅÔÉÎÇ ÇÒÏ×ÔÈȟ ÁÎÄ ×ÉÌÌ ÅÎÁÂÌÅ "ÏÉÎÇÏ ÔÏ ÍÁØÉÍize the benefits of neutral 
host Wi-Fi 6 deployments at major airportsȟ ÓÔÁÄÉÕÍÓȟ ÍÉÌÉÔÁÒÙ ÂÁÓÅÓ ÁÎÄ ÍÕÌÔÉÆÁÍÉÌÙ ÃÏÍÍÕÎÉÔÉÅÓȢȱ 
 

https://docs.fcc.gov/public/attachments/DOC-363451A1.pdf
https://docs.fcc.gov/public/attachments/DOC-363451A1.pdf
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#ÏÍÍ3ÃÏÐÅ #4/ -ÏÒÇÁÎ +ÕÒË ÓÁÉÄȟ Ȱ!ÌÏÎÇ ×ÉÔÈ ÉÎÉÔÉÁÔÉÖÅÓ ÓÕÃÈ ÁÓ #"23 ÁÎÄ #-"ÁÎÄȟ ÔÈÅ #ÏÍÍÉÓÓÉÏÎȭÓ ÁÃÔÉÏÎÓ ÁÒÅ 
providing the essential mid-band spectrum (licensed, unlicensed, and shared) that enable the U.S. to lead the 
transition into the 5G era. The wireless industry needs more spectrum to enable wider channel bandwidths which in 
turn will usher in the multi-gigabit age. This decisive move by the FCC will give Wi-Fi and other unlicensed services 
the capacity and capability to drive new and innovative applications. The current COVID-19 situation vividly illustrates 
how a high-bandwidth, high-reliability, highly accessible network is as critical as electricity to survive and thrive in 
ÓÏÃÉÅÔÙȢȱ 
 
QualcÏÍÍ #%/ 3ÔÅÖÅ -ÏÌÌÅÎËÏÐÆ ÓÁÉÄ ÉÎ Á ÓÔÁÔÅÍÅÎÔȟ Ȱ1ÕÁÌÃÏÍÍ ÆÕÌÌÙ ÓÕÐÐÏÒÔÓ ÔÈÅ &##ȭÓ ÐÌÁÎ ÔÏ ÁÌÌÏÃÁÔÅ ÔÈÅ Ψ 
GHz band for advanced unlicensed operations at its April 23rd meeting.  We applaud FCC Chairman Pai and his fellow 
FCC Commissioners for this initiative, which will provide American consumers with better, faster broadband for so 
many uses, including telemedicine, remote learning and working, fully immersive augmented and virtual reality, & 
the Internet of Things.  In February, we demonstrated a full suite of Wi Fi 6E products ready to start using this large 
new swath of spectrum.  We are also optimizing other exciting new technologies for this large swath of spectrum, 
including the next version of 5G and next generation Wi-Fi.  4ÏÄÁÙȭÓ ÁÎÎÏÕÎÃÅÍÅÎÔ ÉÓ ÁÎÏÔher important step taken 
ÂÙ ÔÈÅ &## ÔÏ ÅÎÓÕÒÉÎÇ !ÍÅÒÉÃÁÎ ÌÅÁÄÅÒÓÈÉÐ ÉÎ ÔÈÅ ËÅÙ ΤΣÓÔ #ÅÎÔÕÒÙ ÅÎÁÂÌÉÎÇ ÔÅÃÈÎÏÌÏÇÉÅÓȢȱ 
 
To get an idea of some of the objections to how the FCC is approaching 6 GHz, read the following: 
 
Á Tech, Wi-Fi companies back broader unlicensed use at 6 GHz; public safety and utilities balk 
Á 4ÅÃÈ ÇÉÁÎÔÓ ÓÈÒÅÄ .!" ÒÅÓÅÁÒÃÈ ÏÎ ÕÎÌÉÃÅÎÓÅÄ ÕÓÅ ÏÆ Ψ '(Ú ÁÓ Ȭ×ÉÌÄÌÙ ÉÎÁÃÃÕÒÁÔÅȭ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

https://www.rcrwireless.com/20191113/spectrum/the-battle-for-6-ghz-tech-companies-back-broader-unlicensed-use-public-safety-and-utilities-balk
https://www.rcrwireless.com/20200306/spectrum/tech-giants-shred-nab-research-6-ghz
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Consumers spent record $23.4 billion on apps in Q1 2020, thanks to being stuck indoors 

By Sarah Perez  
 
Time spent in mobile apps has been surging, as people stuck at home due to the coronavirus outbreak have been 
turning to apps to do their shopping, manage their finances, find new exercises, work from home and stay 
entertained. According to new data from App Annie, released today, Q1 2020 was the largest-ever quarter in terms 
of consumer spend on apps. In addition, the average weekly time spent in apps and games worldwide was up 20% 
year-over-year in the quarter, based on an analysis of Android devices. 
 

 
This has translated to a record increase in consumer spending on the app stores. 
 
In Q1 2020, consumers 
worldwide spent over $23.4 
billion through the app stores 
ɂ the largest-ever quarter, 
App Annie said. iOS 
accounted for $15 billion of 
that figure and Google Play 
was $8.3 billion. Both of these 
figures were an increase of 5% 
year-over-year on their 
respective platforms. Non-
gaming apps accounted for 
35% of consumer spend on 
iOS and 15% on Google Play. 
Meanwhile, consumers spent 
over $16.7 billion on games in 
the quarter. 
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The U.S. and China were the largest contributors to consumer spend on iOS, and the U.S., Japan and South Korea 
were the largest on Google Play. 
 
Android users spent the most on Games, Social and Entertainment apps, thanks especially to Disney+ and Twitch. 
 
Meanwhile, iOS users spent the most on Games, Entertainment and Photo and Video apps, with TikTok notably 
breaking into the top five by consumer spend on iOS in the quarter, at No. 3 behind Tinder and YouTube. 
 

 
 
31 billion apps installed in Q1 2020 
4ÈÅÒÅ ×ÅÒÅ ÁÌÓÏ ΥΣ ÂÉÌÌÉÏÎ ÎÅ× ÁÐÐ ÄÏ×ÎÌÏÁÄÓ ÉÎ 1Σ ΤΡΤΡȟ ÕÐ ΣΧϷ ÆÒÏÍ ÔÈÅ ÆÏÕÒÔÈ ÑÕÁÒÔÅÒ ÏÆ ΤΡΣΫȢ 4ÈÁÔȭÓ notable, 
given that the fourth quarter usually sees a big boost in app installs from holiday sales of new phones, and Q1 
managed to top that. 
 

On Google Play, downloads were 
up 5% year-over-year to 22.5 billion, 
while iOS downloads were up 15% 
year-over-year to over 9 billion. 
 
Non-gaming apps on Google Play 
accounted for a majority (55%) of 
downloads, and on iOS, they were 
65% of downloads ɂ an indication 
that people were looking for a 
variety of mobile apps to manage 
their newly stay-at-home and work-
from-home lives, not just 
distractions. 
 
The largest markets for Google 
Play downloads were India and 
Brazil, owing to their sizable 

populations and preference for lower-cost, Android devices. On iOS, China and the U.S. were the two largest 
markets by downloads and the main drivers of download growth for the quarter. 
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Mobile Games, Tools and Entertainment were the largest categories for Google Play downloads while Games, Photo 
and Video, and Entertainment were the largest categories on iOS. 
 
On both platforms, Games drove the most growth. 
 
In Q1 2020, mobile game downloads grew 20% year-over-year to reach over 13 billion in the quarter. They were also 
up 30+% on a quarterly basis. 
 

 
 
On Google Play, game downloads were up 25% to nearly 10 billion, year-over-year, and on iOS they were up 25% to 
top 3 billion in Q1. 
 
Users downloaded Puzzle, Simulation, Action and Arcade games in the quarter, but spent the most on Role Play, 
Action and Strategy games, as is typical. 
 

 
 
Other categories seeing strong downloads across both platforms included Heath & Fitness, Education and Business. 
Health & Fitness was up 40% on Google Play and 30% on iOS, quarter-over-quarter. Education was up 35% on Google 
Play and 40% on iOS. And Business was up was up 30% on Google Play and 35% on iOS. 
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Facebook, Instagram, WhatsApp Leaders Shift Focus During Crisis 

By Alex Heath  
 
Will Cathcart, who runs WhatsApp, is doing whatever he can to keep the Facebook messaging service from crashing 
ÕÎÄÅÒ Á ÃÒÕÓÈ ÏÆ ÕÓÅÒÓȢ &ÉÄÊÉ 3ÉÍÏȟ ×ÈÏ ÒÕÎÓ &ÁÃÅÂÏÏËȭÓ ÍÁÉÎ ÁÐÐȟ ÐÌÁÎÓ ÔÏ ÇÉÖÅ ÓÍÁÌÌ ÂÕÓÉÎÅÓÓÅÓ Á ×ÁÙ ÔÏ ÆÕÎÄÒÁÉÓÅ 
through the site. And Vishal Shah, a top executive at Instagram, is making live broadcasting more appealing on the 
photo-sharing app.  
 
,ÉËÅ ÍÏÓÔ ÌÅÁÄÅÒÓ ÉÎ ÔÈÅ ÔÅÃÈ ÉÎÄÕÓÔÒÙȟ ÔÈÅ ÐÅÏÐÌÅ ×ÈÏ ÒÕÎ &ÁÃÅÂÏÏËȭÓ ÈÉÇÈÅÓÔ-profile products have seen their jobs 
turned upside down over the last few weeks, as the coronavirus pandemic has forced them to ditch plans that now 
seem irrelevant while turning to other matters that are suddenly immediate necessities. In interviews with The 
Information, Cathcart, Simo and Shah talked about how their priorities have shifted in the past few weeks. They 
×ÅÒÅ ÌÅÓÓ ÃÌÅÁÒ ÁÂÏÕÔ ÈÏ× ÔÈÅ ÅÃÏÎÏÍÉÃ ÆÁÌÌÏÕÔ ÆÒÏÍ ÔÈÅ ÐÁÎÄÅÍÉÃ ×ÏÕÌÄ ÈÕÒÔ &ÁÃÅÂÏÏËȭÓ ÁÄÖÅÒÔÉÓÉÎÇ ÂÕÓÉÎÅÓÓȟ 
though it almost certainly will. 
 
For Simo, the choices were clear. With many businesses struggling due to the current lockdown, Facebook on 
Thursday announced that it will permit businesses to use the Facebook crowdfunding feature, which it had 
previously restricted to nonprofits and individual accounts. Businesses will also now be able to sell gift cards directly 
to Facebook users in the U.S. for the first time. (Sibling app Instagram is working on a similar offering.) 
 
/ÔÈÅÒ ÐÒÏÄÕÃÔ Ô×ÅÁËÓ ×ÉÌÌ ÁÌÌÏ× ÂÕÓÉÎÅÓÓÅÓ ÏÎ &ÁÃÅÂÏÏË ÔÏ ÍÏÒÅ ÅÁÓÉÌÙ ÓÈÏ× ÃÕÓÔÏÍÅÒÓ ÉÆ ÔÈÅÙȭÖÅ ÃÈÁÎÇÅÄ ÔÈÅÉÒ 
offerings due to the pandemicɂfor example, restaurants shifting to only providing food pickup and delivery. 
 
Before the outbreak turned into a full-ÂÌÏ×Î ÃÒÉÓÉÓȟ ÏÎÅ ÏÆ ÔÈÅ ÎÅ×ÅÒ ÆÅÁÔÕÒÅÓ 3ÉÍÏȭÓ ÔÅÁÍ ÈÁÄ ÂÅÅÎ ÆÏÃÕÓÉÎÇ ÏÎ ×ÁÓ 
ÅÎÈÁÎÃÅÍÅÎÔÓ ÔÏ -ÁÒËÅÔÐÌÁÃÅȟ &ÁÃÅÂÏÏËȭÓ #ÒÁÉÇÓÌÉÓÔ-like service for buying and selling items locally. But with public 
health officials widely ordering people to stay at home, it seemed unlikely that many people would want to meet up 
×ÉÔÈ ÓÔÒÁÎÇÅÒÓ ÔÏ Ó×ÁÐ ÇÏÏÄÓȢ 4ÈÅ ÓÁÍÅ ÔÈÉÎËÉÎÇ ÁÐÐÌÉÅÄ ÔÏ &ÁÃÅÂÏÏËȭÓ %ÖÅÎÔÓ ÐÒÏÄÕÃÔ ÆÏr organizing real-world 
gatherings. Simo put those products on the back burner.      
 
Ȱ4ÈÅÒÅȭÓ ÎÏ ÄÏÕÂÔ ÔÈÁÔ ÔÈÉÓ ÐÒÏÄÕÃÔ ÉÓ ÌÅÓÓ ÒÅÌÅÖÁÎÔ ÒÉÇÈÔ ÎÏ× ÔÈÁÎ ɍÉÎɎ ÔÈÅ ÐÁÓÔȟȱ ÓÈÅ ÓÁÉÄ ÏÆ -ÁÒËÅÔÐÌÁÃÅȟ ÎÏÔÉÎÇ 
that the Events team was now focusing on facilitating virtual gatherings rather than physical ones.   
 
&ÁÃÅÂÏÏË ,ÉÖÅȭÓ 2ÅÓÕÒÇÅÎÃÅ 
 
At the same time, other uses of Facebook have begun to take off on their own. Facebook Live, a livestreaming 
capability, is having a resurgence. Facebook launched it several years ago with a program that paid media companies 
to use the feature. But it hadÎȭÔ ÄÅÖÅÌÏÐÅÄ Á ×ÉÄÅ ÁÕÄÉÅÎÃÅɂuntil now. 
 
In recent weeks, celebrities, musicians and companies have begun using it to communicate. Pope Francis held mass 
on it, and the Cincinnati Zoo gave virtual tours on it. People have used Facebook Live to broadcast their weddings. In 
ÔÈÅ 5Ȣ3Ȣȟ ÔÈÅ ÎÕÍÂÅÒ ÏÆ ÐÅÏÐÌÅ ×ÁÔÃÈÉÎÇ ÌÉÖÅ ÖÉÄÅÏÓ ÍÏÎÔÈÌÙ ÏÎ &ÁÃÅÂÏÏËȭÓ ÍÁÉÎ ÁÐÐ ÉÎÃÒÅÁÓÅÄ ΧΡϷ ÉÎ -ÁÒÃÈ 
compared to February, according to Simo.  
 
Facebook has looked for other ways to give livestreaming a boost. Last Friday, Facebook held a free live-viewing 
ÐÁÒÔÙ ÏÆ Ȱ,ÅÇÁÌÌÙ "ÌÏÎÄÅȱ ÏÎ ÔÈÅ ÓÉÔÅ ÁÆÔÅÒ ÓÔÒÉËÉÎÇ Á ÄÅÁÌ ×ÉÔÈ -'-ȟ ÔÈÅ ÓÔÕÄÉÏ ÂÅÈÉÎÄ ÔÈÅ ÍÏÖÉÅȢ 3ÉÍÏ ÓÁÙÓ 
Facebook is talking to other movie studios about similar agreements. Separately, the company also accelerated the 
rollout of a tipping feature for livestreamers, which it had previously limited to gamers, shipping it last week instead 
of later this year as originally planned.  
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Ȱ7ÅȭÖÅ ÂÅÅÎ ÖÅÒÙ ÍÕÃÈ ÌÏoking at what people are doing on Facebook and what their needs are at this moment in 
ÔÉÍÅȟȱ 3ÉÍÏ ÓÁÉÄȢ 
 
Similarly, views of live videos on Instagram increased 70% week over week in the second and third weeks of March, 
6ÉÓÈÁÌ 3ÈÁÈȟ ÔÈÅ ÁÐÐȭÓ ÖÉÃÅ ÐÒÅÓÉÄÅÎÔ of product, said. His team is working on making livestreamsɂreplays of which 
ÃÕÒÒÅÎÔÌÙ ÄÉÓÁÐÐÅÁÒ ΤΦ ÈÏÕÒÓ ÁÆÔÅÒ ÔÈÅÙȭÒÅ ÐÏÓÔÅÄɂÅÁÓÉÅÒ ÔÏ ÓÁÖÅ ÆÏÒ ×ÁÔÃÈÉÎÇ ÌÁÔÅÒ ÏÎ )'46ȟ ÔÈÅ ÁÐÐȭÓ ÈÕÂ ÆÏÒ 
longer videos.  
 
)ÎÓÔÁÇÒÁÍȭÓ ,ÉÖÅ 6ÉÄÅÏ 0ÌÁÎÓ 
 
Instagram is also developing the ability to show live video on the web, rather than just in the app. That would 
broaden the reach of the broadcasts. Instagram also plans to extend the amount of time people can go live beyond 
its current limit of one hour.  
 
Recently the Instagram account has been publicizing weekly schedules of live broadcasts from top accounts on the 
app. Instagram hopes to add a scheduling feature that ensures people get updates from accounts they follow when 
a broadcast is about to go live. 
 
Ȱ7ÅȭÒÅ ÉÎÖÅÓÔÉÎÇ ÉÎ ÔÈÉÓ ÓÏ ÍÕÃÈ ÊÕÓÔ ÂÅÃÁÕÓÅ ×ÅȭÒÅ ÊÕÓÔ ÓÅÅÉÎÇ Á ÔÏÎ ÏÆ ÇÒÏ×ÔÈȟȱ 3ÈÁÈ ÓÁÉÄ. 
 
%ÖÅÎ ÔÈÏÕÇÈ &ÁÃÅÂÏÏË ÁÎÄ )ÎÓÔÁÇÒÁÍ ÁÒÅ ÓÅÅÉÎÇ ÔÈÅÉÒ ÔÒÁÆÆÉÃ ÓËÙÒÏÃËÅÔȟ ÔÈÅ ÃÏÍÐÁÎÙȭÓ ÒÅÖÅÎÕÅ ÉÓ ÌÉËÅÌÙ ÔÏ ÓÕÆÆÅÒ ÁÓ 
many businesses pull back on their spending on ads. Another social media company, Twitter, withdrew its first-
quarter financial forecasts last month because of the turmoil in the ad business. The Interactive Advertising Bureau 
estimates that digital ad spending will drop 33% between March and June. 
 
Ȱ%ÖÅÒÙÏÎÅȭÓ ÂÕÓÉÎÅÓÓ ÉÓ ÉÍÐÁÃÔÅÄ ÒÉÇÈÔ ÎÏ×ȟ ÁÎÄ ÁÄÖÅÒÔÉÓÉÎÇ ×ÉÌÌ ÂÅ ÎÏ ÅØÃÅÐÔÉÏÎȟȱ 3ÉÍÏ ÓÁÉÄȢ Ȱ7Å ÄÏÎȭÔ ËÎÏ× ÂÙ 
ÈÏ× ÍÕÃÈȢȱ  
 
7ÈÁÔÓ!ÐÐȭÓ 5ÓÁÇÅ 3ÐÉËÅ 
 
&ÏÒ 7ÈÁÔÓ!ÐÐȟ &ÁÃÅÂÏÏË ÈÁÓ ÅÖÅÎ ÆÅ×ÅÒ ÏÐÐÏÒÔÕÎÉÔÉÅÓ ÔÏ ÍÁËÅ ÍÏÎÅÙ ÆÒÏÍ Á ÒÅÃÅÎÔ ÓÕÒÇÅ ÉÎ ÕÓÁÇÅȢ 4ÈÁÔȭÓ 
because, unlike FaceÂÏÏË ÁÎÄ )ÎÓÔÁÇÒÁÍȟ 7ÈÁÔÓ!ÐÐ ÄÏÅÓÎȭÔ ÙÅÔ ÓÅÌÌ ÁÄÖÅÒÔÉÓÉÎÇ ÏÎ ÔÈÅ ÍÅÓÓÁÇÉÎÇ ÓÅÒÖÉÃÅȢ )Ô 
generates some revenue through a business chat product, but it has begun giving free access to that technology to 
governments and humanitarian organizations to help them communicate with the public during the crisis.      
 
When asked if WhatsApp felt pressure to make money, Cathcart, who leads the appȟ ÓÁÉÄȟ Ȱ) ÔÈÉÎË ÏÕÒ ÆÏÃÕÓ ÉÓȟ ÈÏ× 
ÄÏ ×Å ÈÁÖÅ ÏÕÒ ÓÅÒÖÉÃÅÓ ÂÅ ÕÓÅÆÕÌ ÆÏÒ ÐÅÏÐÌÅȩȱ 
 
During the second week of March, WhatsApp was already seeing huge spikes in usage in parts of the world, such as 
Italy and Iran, that went into lockdown to combat the spread of the coronavirus. The team behind the messaging 
app worried that if usage grew elsewhere at the same rate, WhatsApp would buckle under the strain.  
 
)Î ÅÁÒÌÙ -ÁÒÃÈȟ #ÁÔÈÃÁÒÔ ÍÁÄÅ ÔÈÅ ÄÅÃÉÓÉÏÎ ÔÏ ÉÎÃÒÅÁÓÅ 7ÈÁÔÓ!ÐÐȭÓ ÓÅÒÖÅÒ ÃÁÐÁÃÉÔÙ ΪΡϷȟ ×ÈÉÃÈ ÉÔ ×ÁÓ ÁÂÌÅ ÔÏ ÄÏ 
ÑÕÉÃËÌÙ ÔÈÒÏÕÇÈ &ÁÃÅÂÏÏËȭÓ ÇÌÏÂÁÌ ÉÎÆÒÁÓÔÒÕÃÔÕÒÅȢ Ȱ4ÈÅ ÎÕÍÂÅÒ ÏÎÅ ÔÈÉÎÇ ÉÓ Èaving the service be up and running 
and ÒÅÌÉÁÂÌÅ ÆÏÒ ÐÅÏÐÌÅȟȱ #ÁÔÈÃÁÒÔ ÓÁÉÄȢ 
 
Video calling in Italy and Spain, two countries hit hard by the virus outbreak, has doubled in recent weeks, for 
example. In response, WhatsApp is working to expand the number of people it supports in a group video call from 
ÆÏÕÒ ÔÏ ÅÉÇÈÔȢ )Î )ÎÄÉÁȟ ×ÈÅÒÅ ÐÅÏÐÌÅ ×ÉÄÅÌÙ ÕÓÅ 7ÈÁÔÓ!ÐÐȟ #ÁÔÈÃÁÒÔȭÓ ÔÅÁÍ ÌÉÍÉÔÅÄ ÔÈÅ ÌÅÎÇÔÈ ÏÆ ÅÐÈÅÍÅÒÁÌ ÖÉÄÅÏ 
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posts to 15 seconds instead of 30, a move they and other internet services made to ease the straÉÎÓ ÏÎ ÔÈÅ ÃÏÕÎÔÒÙȭÓ 
internet speeds. 
 
WhatsApp has been criticized as a hotbed of misinformation about the coronavirusɂincluding everything from false 
cures to inaccurate information about how it spreadsɂÔÈÒÏÕÇÈ ÔÈÅ ÁÐÐȭÓ ÍÅÓÓÁÇÅ ÆÏÒ×ÁÒÄÉÎÇ ÆÅÁÔÕÒÅȟ ×ÈÉÃÈ 
functions like a modern equivalent of chain emails. Because the app encrypts messages sent by its 2 billion users, it 
ÃÁÎȭÔ ÒÅÁÄ ×ÈÁÔ ÐÅÏÐÌÅ ÁÒÅ ÓÁÙÉÎÇ ÔÏ ÅÁÃÈ ÏÔÈÅÒȟ ×ÈÉÃÈ ÓÅÖÅÒÅÌÙ ÌÉÍÉÔÓ ÉÔÓ ÁÂÉÌÉÔÙ ÔÏ ÍÏÎÉÔÏÒ ÓÐÅÅÃÈȢ 
 
Still, the app recently partnered with the International Fact-Checking Network, a consortium of global fact-checkers 
organized by the Poynter Institute for Media Studies, to let users in some countries forward messages to review for 
accuracy. And Cathcart said WhatsApp is working on a feature that will let people quickly search the contents of a 
message on the web. That would let users tap a chain message containing a report that would link to a Google 
searchɂanother way to give people options to corroborate what they read. 
 
Cathchart acknowledged that the spikes in usage WhatsApÐ ÉÓ ÓÅÅÉÎÇ ÎÏ× ÁÒÅ ÕÎÌÉËÅÌÙ ÔÏ ÌÁÓÔȢ Ȱ) ÃÅÒÔÁÉÎÌÙ ÈÏÐÅ ÓÏÍÅ 
ÏÆ ÔÈÅ ÕÓÁÇÅ ÇÏÅÓ Á×ÁÙȟȱ ÈÅ ÓÁÉÄȢ 
 

 
The Takeaway  
 
Leaders from Facebook, Instagram and WhatsApp are reshuffling priorities for the apps due to the coronavirus 
pandemic. A renewed area of focus is the livestreaming video capabilities of both Facebook and Instagram, as people 
around the world sheltering at home are connecting with these features. And the Facebook app is adding more options 
to support businesses under financial duress, like the ability to fundraise and sell gift cards. 
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Crisis Management: The Overlooked Leadership Skill 

By Gary Burnison @ CEO of Korn Ferry  
 
No one thinks much about a certain leadership quality ɂ until the you-know-what hits the fan. 
 
The quÁÌÉÔÙ )ȭÍ ÒÅÆÅÒÒÉÎÇ ÔÏ ÉÓ ÃÒÉÓÉÓ ÍÁÎÁÇÅÍÅÎÔȢ 
 
Thankfully, true crises are relatively rare occurrences. They are the black swans of leadership. 
7ÅȭÖÅ ÄÏne nearly 70 million assessments of executives, so we know what makes a great leader ɂ the best-in-class 
who are among the top 20%. Our research shows that three of the four qualities of a great business leader are largely 
intuitive: (1) sets vision and strategy; (2) drives growth; and (3) displays financial acumen. 
4ÈÅ ÆÏÕÒÔÈ ÉÓ ÍÁÎÁÇÉÎÇ ÃÒÉÓÅÓȢ )ÔȭÓ ÕÎÄÅÒÁÐÐÒÅÃÉÁÔÅÄȟ ÏÖÅÒÌÏÏËÅÄȟ ÁÎÄ ÏÆÔÅÎ ÎÏÔ ÅÖÅÎ ÏÎÅ ÏÆ ÔÈÅ ÔÏÐ ÒÅÑÕÉÒÅÍÅÎÔÓ ɂ 
until a crisis hits. 
 
This is one of those times. A month ago, when the stock market was making all-time highs, only the rare few could 
have predicted universities would close, companies would tell employees to work from home en masse, and the 
NBA season would abruptly be suspended, followed by museums, cathedrals, and Broadway. 
 
7ÈÉÌÅ ÉÔȭÓ ÎÁÔÕÒÁÌ ÉÎ ÕÎÃÅÒÔÁÉÎ ÔÉÍÅÓ ÆÏÒ ÐÅÏÐÌÅ ÔÏ ÔÕÒÎ ÔÏ ÔÈÅ ÌÅÁÄÅÒ ÆÏÒ ÄÅÆÉÎÉÔÉÖÅ ÁÎÓ×ÅÒÓȟ ÓÏÍÅÔÉÍÅÓ ÔÈÅ ÁÕÔÈÅÎÔÉÃ 
ÁÎÓ×ÅÒ ÉÓ Ȱ) ÄÏÎȭÔ ËÎÏ× ÒÉÇÈÔ ÎÏ×ȱ ɂ ÑÕÉÃËÌÙ ÆÏÌÌÏ×ÅÄ ÂÙȟ Ȱ!ÎÄ ÈÅÒÅȭÓ ×ÈÁÔ ×Å ÁÒÅ ÇÏÉÎÇ ÔÏ ÄÏȢȱ )Î Á ÃÒÉÓÉÓ ÓÕÃÈ ÁÓ 
today, leaders need a Plan B ɂ and a Plan C and Plan D as well. 
 
,ÅÁÄÅÒÓ ÁÌ×ÁÙÓ ÄÅÁÌ ×ÉÔÈ ÁÍÂÉÇÕÉÔÙȢ )ÔȭÓ ÔÉÍÅÌÅÓÓ ÁÎÄ ÃÏÍÅÓ ×ÉÔÈ ÔÈÅ ÊÏÂȢ $ÕÒÉÎÇ ÃÒÉÓÅÓȟ Ámbiguity becomes 
exponential. As fear becomes contagious across organizations, leaders must manage their own responses to 
ambiguity. 
 
How do they do that? By following our six steps of leadership: 

1. Anticipateɀ predicting what lies ahead 
2. Navigateɀ course correcting in real time 
3. Communicateɀ continually 
4. Listenɀ ÔÏ ×ÈÁÔ ÙÏÕ ÄÏÎȭÔ ×ÁÎÔ ÔÏ ÈÅÁÒ 
5. Learnɀ learning from experience to apply in the future 
6. Leadɀ improve yourself to elevate others 

 
Let me provide some color commentary on what leaders can do to put crisis management in action. 
 
Start at the Bottom of -ÁÓÌÏ×ȭÓ (ÉÅÒÁÒÃÈÙȡ In a crisis, you first need to meet people where they are. Their most 
basic needs must be met and they need to feel safe. Naturally, no one is interested in talking about the compaÎÙȭÓ 
ÓÔÒÁÔÅÇÉÃ ÐÌÁÎ ×ÈÅÎ ÔÈÅÙȭÒÅ ÏÕÔ ÂÕÙÉÎÇ ÈÁÎÄ ÓÁÎÉÔÉzer and toilet paper. Once their essential needs are addressed, 
then the focus can shift to alignment, common purpose, elevating others, and even opportunities for growth. 
 

 
 
 

https://www.cfo.com/leadership/2017/08/almost-a-leadership-isnt-good-enough/
https://www.kfadvance.com/articles/opposite-of-fear
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Earthquakes and Aftershocks: )Î ,ÏÓ !ÎÇÅÌÅÓȟ ×ÈÅÒÅ ÏÕÒ ÆÉÒÍ ÉÓ ÂÁÓÅÄȟ ×ÅȭÒÅ ÁÃÃustomed to earthquakes and know 
that when one occurs, aftershocks are coming. Other crises also demand that you have to anticipate the 
ÃÏÎÓÅÑÕÅÎÃÅÓ ÏÆ ÔÈÅ ÉÎÉÔÉÁÌ ÓÈÏÃËȢ 4ÏÏ ÏÆÔÅÎȟ ÐÅÏÐÌÅ ÄÏÎȭÔ consider all the possibilities. Anticipation becomes a 
Monte Carlo simulation in action. 
 
For example: what if travel bans expand, commerce slows, or a liquidity crisis develops, etc.? What is the impact on all 
aspects of my business? What are the implications for employees, customers, and investors? Strategy is making a bet, 
ÁÎÄ ÔÈÅ ÓËÉÌÌ ÏÆ ÁÎÔÉÃÉÐÁÔÉÎÇ ÉÍÐÒÏÖÅÓ ÏÎÅȭÓ ÏÄÄÓȢ 
 
Urgent vs. Important: $ÁÙ ÔÏ ÄÁÙȟ ÌÅÁÄÅÒÓ ÆÁÃÅ Á ÍÕÌÔÉÔÕÄÅ ÏÆ ÉÓÓÕÅÓȟ ÂÏÔÈ ÕÒÇÅÎÔ ÁÎÄ ÉÍÐÏÒÔÁÎÔȢ )ȭÖÅ ÆÏÕÎÄ ÔÈÁÔ 
many leaders have difficulty distinguishing between the two. When a crisis hits, though, everything blurs as events 
ÁÎÄ ÔÈÅÉÒ ÉÍÐÌÉÃÁÔÉÏÎÓ ÃÏÎÓÔÁÎÔÌÙ ÃÈÁÎÇÅȢ 7ÈÁÔȭÓ ÉÍÐÏÒÔÁÎÔ ÏÆÔÅÎ ÂÅÃÏÍÅÓ ÕÒÇÅÎÔȟ ÁÎÄ ×ÈÁÔȭÓ ÕÒÇÅÎÔ ÂÅÃÏÍÅÓ 
critical. Leaders must delegate the urgent by empowering others to lead around a common purpose. 
 
Leave No One Behind: In a crisis, leaders must connect with, motivate, and inspire others, and show genuine 
compassion. In the military, for example, leaders put the safety and well-being of others befoÒÅ ÔÈÅÍÓÅÌÖÅÓȢ )ȭÖÅ ÍÅÔ 
a number of military leaders who led during peÒÉÏÄÓ ÏÆ ÃÏÎÆÌÉÃÔ ÁÎÄ ÖÏÌÕÎÔÁÒÉÌÙ ÔÏÌÄ ÍÅȟ Ȱ)ȭÖÅ ÎÅÖÅÒ ÌÏÓÔ Á ÓÏÌÄÉÅÒȢȱ 
This reveals a deep mindset of humility and accountability, rather than hubris and bravado. 
 
Know What to Do When 9ÏÕ $ÏÎȭÔ +ÎÏ× 7ÈÁÔ ÔÏ $Ïȡ 4ÈÅÒÅȭÓ ÎÏÔÈÉÎÇ ÌÉËÅ Á ÃÒÉÓÉÓ ÏÒ Á ÃÏÍÐÌÅØ problem to 
ÁÃÃÅÌÅÒÁÔÅ ÌÅÁÒÎÉÎÇȢ 4ÈÉÓ ÉÓ ÌÅÁÒÎÉÎÇ ÁÇÉÌÉÔÙ ÔÏ ÔÈÅ Ȱ.ÔÈȱ ÄÅÇÒÅÅ ɂ applying past lessons to new and unfamiliar 
ÓÉÔÕÁÔÉÏÎÓȢ )Ô ÒÅÁÌÌÙ ÉÓ ËÎÏ×ÉÎÇ ×ÈÁÔ ÔÏ ÄÏ ×ÈÅÎ ÙÏÕ ÄÏÎȭÔ ËÎÏ× what to do. 
Amid uncertainty, leaders need to be hyper-focused on past experiences and synthesize and apply them to real-time, 
fluid conditions. Clarity comes from finding a close comparison. Is it like the Great Recession? The 1987 stock market 
crash? The outbreaks of SARS or MERS? 
 
"Ù ÒÕÎÎÉÎÇ ÔÈÅ ȰÕÎËÎÏ×Îȱ ÏÆ ÔÈÅ ÃÕÒÒÅÎÔ ÃÒÉÓÉÓ ÁÇÁÉÎÓÔ ÔÈÅ ȰËÎÏ×Îȱ ÏÆ ÐÒÅÖÉÏÕÓ ÏÎÅÓȟ ÌÅÁÄÅÒÓ ÇÁÉÎ ÐÅÒÓÐÅÃÔÉÖÅȟ 
identify patterns, connect the dots, and determine appropriate and timely responses. The eventual recovery may be 
a V or a U or some other alphabet letter, but there will be a new normal ɂ thanks, ultimately, to the scientists, 
innovators, and dreamers. 
 
The natural inclination in a crisis may be to go into command-and-ÃÏÎÔÒÏÌ ÍÏÄÅȢ 4ÈÁÔȭÓ ÎÏÔ ÌÅÁÄÅÒÓÈÉÐȢ ,ÅÁÄÅÒÓÈÉÐ ÉÓ 
ÃÒÅÁÔÉÎÇ Á ȰÂÏÔÔÏÍ-ÕÐȱ ÃÕÌÔÕÒÅ ÏÆ ×ÏÒÌÄ-class observers to accurately perceive today in order to predict tomorrow. 
 

 
Gary Burnison is the CEO of management consulting and recruiting firm Korn Ferry. 
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Amazon faces unprecedented challenges as dozens of warehouses grapple with COVID-19 outbreaks 

By Monica Nickelsburg 
 
!Ô ÌÅÁÓÔ ΥΡ ÏÆ ÔÈÅ ÆÕÌÆÉÌÌÍÅÎÔ ÃÅÎÔÅÒÓ ÔÈÁÔ ÐÏ×ÅÒ !ÍÁÚÏÎȭÓ Å-commerce business have outbreaks of COVID-19, 
according to local news reports and employee accounts. The mounting cases are sparking walkouts, frustration, and 
an unprecedented challenge for a tech company that finds itself at the center of the coronavirus pandemic. 
 
Amazon says it is going to great lengths to protect employees on the front lines, but current and former workers 
×ÈÏ ÓÐÏËÅ ×ÉÔÈ 'ÅÅË7ÉÒÅ ÆÏÒ ÔÈÉÓ ÓÔÏÒÙ ÓÁÙ ÉÔÓ ÓÔÁÔÅÍÅÎÔÓ ÄÏÎȭÔ always match the experience on the warehouse 
floor. Employee concerns bubbled over in the form of walkouts at fulfillment centers in New York, Chicago, and 
Detroit this week, with workers demanding Amazon shut down facilities with confirmed cases for thorough 
cleaning. 
 
The outbreaks and employee unrest come at a time when Amazon desperately needs all hands on deck. The 
company has been fielding a massive surge in orders in the weeks since the virus gained a foothold in the country. 
Many shipments are delayed, and consumers across the U.S. are unable to order groceries through the Amazon 
Fresh service. 
 
Amazon executives are now navigating the responsibility of supplying thousands of Americans under isolation 
orders with items they need, mitigating virus outbreaks across their facilities, and keeping a worldwide delivery and 
logistics engine humming during a pandemic. 
 
Meanwhile, workers in Amazon warehouses are facing difficult decisions and trade-offs of their own. 
 
Inside Amazon warehouses 
Frank Eliason works at an Amazon fulfillment center in New Jersey where two of his co-workers have tested positive 
for COVID-19. The 47-year-old is considered at-risk for the disease because he has diabetes. He also has two 
daughters at home who he worries about infecting. 
 
Ȱ%ÍÐÌÏÙÅÅÓ ÁÒÅ ÓÃÁÒÅÄȟȱ ÈÅ ÓÁÉÄȢ Ȱ) ÁÍ ÓÃÁÒÅÄȢ ) ÄÏ ÎÏÔ ×ÁÎÔ ÔÏ ÂÒÉÎÇ ÔÈÉÓ ÔÏ ÍÙ family. This is an unprecedented 
ÅÖÅÎÔȢ 4ÈÅÒÅ ÉÓ ÎÏ ÐÌÁÙÂÏÏË ÆÏÒ ÅÍÐÌÏÙÅÅÓ ÏÒ ÃÏÍÐÁÎÉÅÓȢȱ 
 
Amazon would not say how many warehouses have COVID-19 cases, but local news reports and a running list 
tracked in a private employee Facebook group indicate at leasÔ ΥΡ ÏÆ !ÍÁÚÏÎȭÓ ΣΩΧ ÆÕÌÆÉÌÌÍÅÎÔ ÃÅÎÔÅÒÓ ÁÒÅ ÁÆÆÅÃÔÅÄȢ 
Workers at several Amazon warehouses are organizing walkouts to demand that the company temporarily close 
facilities ÆÏÒ ÃÌÅÁÎÉÎÇȢ )ÔȭÓ Á ÐÏÓÉÔÉÏÎ ÂÁÃËÅÄ ÂÙ !ÍÁÚÏÎ %ÍÐÌÏÙÅÅÓ ÆÏÒ #ÌÉÍÁÔÅ *ÕÓÔÉÃÅȟ ÁÎ ÁÃÔivism group created by 
mostly white-ÃÏÌÌÁÒ ×ÏÒËÅÒÓ ÁÔ ÔÈÅ ÃÏÍÐÁÎÙȭÓ 3ÅÁÔÔÌÅ ÈÅÁÄÑÕÁÒÔÅÒÓȢ 
 
Ȱ4Ï ÂÅ ÈÏÎÅÓÔȟ ÅÖÅÒÙ ÆÁÃÉÌÉÔÙ ÔÈÁÔ ÈÁÓ ÐÏÓÉÔÉÖÅ ÃÁÓÅÓ ÉÎ ÔÈÅÍ ÎÅÅÄ ÔÏ ÂÅ ÓÈÕÔ ÄÏ×Î ÁÎÄ ÃÌÅÁÎÅÄ ÉÎÓÉÄÅ ÁÎÄ ÏÕÔȟȱ ÓÁÉÄ 
one Oklahoma City worker who asked not to be identified because he is concerned about retaliation from Amazon. 
 
Amazon employees at a fulfillment center in Staten Island made the same demand when they walked off the job on 
Monday. Amazon fired the organizer of the demonstration, Christian Smalls, claiming he put his colleagues at risk by 
breaking quarantine. 
 
Update: Notes from an internal Amazon meeting leaked to Vice News provide an unflattering glimpse into the 
companyȭÓ 02 ÓÔÒÁÔÅÇÙ ÔÏ×ÁÒÄ 3ÍÁÌÌÓȢ !ÍÁÚÏÎ 'ÅÎÅÒÁÌ #ÏÕÎÓÅÌ $ÁÖÉÄ :ÁÐÏÌÓËÙ ÃÁÌÌÅÄ ÔÈÅ ÅÍÐÌÏÙÅÅ ȰÎÏÔ ÓÍÁÒÔ ÏÒ 
ÁÒÔÉÃÕÌÁÔÅȱ ÁÎÄ ÓÏÕÇÈÔ ÔÏ ÍÁËÅ ÈÉÍ ÔÈÅ ÆÁÃÅ ÏÆ ÔÈÅ ÌÁÂÏÒ ÍÏÖÅÍÅÎÔ ÉÎ .Å× 9ÏÒË ÆÁÃÉÌÉÔÙȟ ÁÃÃÏÒÄÉÎÇ ÔÏ ÔÈÅ ÒÅÐÏÒÔȢ 
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The New York protest was one of several around the country organized by increasingly uneasy Amazon warehouse 
workers. 
 

 
 
Ȱ) ÁÍ ÓÉÔÔÉÎÇ ÈÅÒÅ ÒÉÇÈÔ ÎÏ× ÔÒÙÉÎÇ ÔÏ ÄÅÃÉÄÅ ÉÆ ÔÏÄÁÙ ÉÓ ÔÈÅ ÄÁÙ ) ×ÉÌÌ ÇÅÔ ÓÉÃËȟȱ %ÌÉÁÓÏÎ ÓÁÉÄȢ Ȱ$Ï ) ÒÅÁÌÌÙ ×ÁÎÔ ÔÏ ÇÏ ÉÎȩ 
)Ô ÉÓ Á ÑÕÅÓÔÉÏÎ ) ÐÏÎÄÅÒ ÅÁÃÈ ÄÁÙȢȱ 
 
Eliason saÉÄ ÈÅ ÓÕÐÐÏÒÔÓ !ÍÁÚÏÎȭÓ ÄÅÃÉÓÉÏÎ ÔÏ ÆÉÒÅ 3ÍÁÌÌÓȟ ȰÁÓÓÕÍÉÎÇ ÔÈÅ ÅÍÐÌÏÙÅÅ ×ÈÏ ×ÁÓ ÆÉred was asked to 
ÑÕÁÒÁÎÔÉÎÅ ×ÉÔÈ ÐÁÙȢ ) ×ÏÒÒÙ ÅÁÃÈ ÄÁÙ ÏÆ ÐÅÏÐÌÅ ÃÏÍÉÎÇ ÉÎ ËÎÏ×ÉÎÇÌÙ ÏÒ ÕÎËÎÏ×ÉÎÇÌÙ ÁÒÅ ÓÉÃËȢȱ 
 
Amazon consults with public health officials and medical experts when deciding whether to shut down a 
contaminated warehouse, according to spokesperson Timothy Carter. 
 
Ȱ/ÕÒ ÐÒÏÃÅÓÓ ÁÌÓÏ ÅÖÁÌÕÁÔÅÓ ×ÈÅÒÅ ÔÈÅ ÅÍÐÌÏÙÅÅ ×ÁÓ ÉÎ ÔÈÅ ÂÕÉÌÄÉÎÇȟ ÆÏÒ ÈÏ× ÌÏÎÇȟ ÈÏ× ÍÕÃÈ ÔÉÍÅ ÈÁÓ ÐÁÓÓÅÄ ÓÉÎÃÅ 
they were onsite, and who they interÁÃÔÅÄ ×ÉÔÈȟ ÁÍÏÎÇ ÏÔÈÅÒ ÉÔÅÍÓȟȱ ÈÅ ÓÁÉÄ ÉÎ Á ÓÔÁÔÅÍÅÎÔȢ Ȱ)Æ ÓÏÍÅÏÎÅ ÈÁÓÎȭÔ 
been at the building for quite some time, they were onsite only briefly, or the area they were in was already deep 
cleaned several times as a regular course of business, we may not ÎÅÅÄ ÔÏ ÃÌÏÓÅȢȱ 
 
!ÍÁÚÏÎȭÓ ÎÅ× ÐÒÏÔÏÃÏÌ 
!ÍÁÚÏÎ ÈÁÓ ÍÁÄÅ ÍÏÒÅ ÔÈÁÎ ΣΧΡ ȰÓÉÇÎÉÆÉÃÁÎÔ ÐÒÏÃÅÓÓ ÃÈÁÎÇÅÓȱ ÉÎ ÒÅÓÐÏÎÓÅ ÔÏ ÔÈÅ #/6)$-19 outbreak, according to 
a blog post by worldwide operations CEO Dave Clark. 
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On Sunday, Amazon started screening employee temperatures at warehouses in New York and the Seattle area, 
sending anyone who registers above 100.4 degrees home. Clark said Amazon will roll out temperature screening 
across its facilities, including Whole Foods stores, next week. 
 
Amazon expanded its sick policies, providing two weeks paid time off for employees who test positive for COVID-19 
or are asked to quarantine due to exposure. The company is also offering unlimited unpaid time off to all employees. 

 
Inside an Amazon Prime 
Now delivery hub in 
Seattle. 

 
Clark said that 
disinfectant wipes 
and hand sanitizer 
are readily available 
in all fulfillment 
centers, though some 
workers say they do 
not have access to 
those supplies. 
 
Ȱ4ÈÅÙȭÒÅ ÎÏÔ 

supplying us with the proper PPE or cleaning products to ensure that oÕÒ ÁÒÅÁÓ ÁÒÅ ÃÌÅÁÎÅÄ ÁÆÔÅÒ ÅÖÅÒÙ ÓÈÉÆÔȟȱ ÓÁÉÄ 
the Oklahoma City worËÅÒ ×ÈÏ ÁÓËÅÄ ÔÏ ÒÅÍÁÉÎ ÁÎÏÎÙÍÏÕÓȢ Ȱ) ÈÁÖÅ ÂÅÅÎ ÂÒÉÎÇÉÎÇ ÍÙ Ï×Î ,ÙÓÏÌ ÔÏ ÅÎÓÕÒÅ ÍÙ ÁÒÅÁ 
is cleaned. We were told each department and station would have their own products to clean. Nothing has shown 
ÕÐȢȱ 
 
There is a global shortage of personal protective gÅÁÒ ɉ00%Ɋ ÔÈÁÔ ÅÖÅÎ !ÍÁÚÏÎȭÓ ÖÁÓÔ ÓÕÐÐÌÙ ÃÈÁÉÎ ÈÁÓ ÓÔÒÕÇÇÌÅÄ ÔÏ 
fill. Amazon ordered millions of masks for fulfillment center employees weeks ago and those supplies are starting to 
arrive, according to Clark. Any N-95 masks that are critical for healthcare workers will be donated or sold to medical 
providers at cost. Amazon is requiring warehouse workers to maintain a distance of at least six feet from one 
another and has canceled daily stand-up meetings which bring employees into close proximity with each other. 
 
)ÔȭÓ ÄÉÆÆÉÃÕÌÔ ÔÏ ÃÏÎÃÅÐÔÕÁÌÉÚÅ ÔÈÅ ÓÈÅÅÒ ÓÉÚÅ ÏÆ ÁÎ !ÍÁÚÏÎ ÆÕÌÆÉÌÌÍÅÎÔ ÃÅÎÔÅÒȟ ×ÈÉÃÈ ÃÁÎ ÒÁÎÇÅ ÆÒÏÍ ΦΡΡȟΡΡΡ ÔÏ Σ 
million square feet. A typical Amazon warehouse is comparable to 10 football fields lined up. 
 
Ȱ#ÌÅÁÎÉÎÇ ÁÎÄ ÓÁÎÉÔÉÚÉÎÇ ÏÆ ÁÎ ÅÎÔÉÒÅ ×ÁÒÅÈÏÕÓÅ ɉÌÅÔ ÁÌÏÎÅ ÍÕÌÔÉÐÌÅ ×ÁÒÅÈÏÕÓÅÓɊ ÓÅÅÍÓ ÉÎÃÒÅÄÉÂÌÙ ÄÁÕÎÔÉÎÇȟȱ ÓÁÉÄ 
3ÃÏÔÔ -ÅÓÃÈËÅȟ Á ÍÉÃÒÏÂÉÏÌÏÇÉÓÔ ÓÐÅÃÉÁÌÉÚÉÎÇ ÉÎ ÐÁÔÈÏÇÅÎÓ ÁÔ ÔÈÅ 5ÎÉÖÅÒÓÉÔÙ ÏÆ 7ÁÓÈÉÎÇÔÏÎȭÓ ÏÃÃÕÐÁÔÉÏÎÁÌ ÈÅÁÌÔÈ 
sciences department, in an email. 
 
The Centers for Disease Control do not have specific cleaning guidelines for warehouses, but recommend other 
ÆÁÃÉÌÉÔÉÅÓ ÃÌÏÓÅ ÏÆÆ ÁÒÅÁÓ ÖÉÓÉÔÅÄ ÂÙ ÉÎÆÅÃÔÅÄ ÐÅÏÐÌÅȟ ÖÅÎÔÉÌÁÔÅȟ ÁÎÄ Ȱ×ÁÉÔ ΤΦ ÈÏÕÒÓ ÏÒ ÁÓ ÌÏÎÇ ÁÓ ÐÒÁÃÔÉÃÁÌ ÂÅÆÏÒÅ 
ÂÅÇÉÎÎÉÎÇ ÃÌÅÁÎÉÎÇ ÁÎÄ ÄÉÓÉÎÆÅÃÔÉÏÎȢȱ 
 
Ȱ! ÐÏÔÅÎÔÉÁÌ ÐÒÏÂÌÅÍ ×ÉÔÈ Óhutting a facility for cleaning is that in the absence of a more holistic plan to control 
ÓÐÒÅÁÄȟ ÔÈÅ ÌÉËÅÌÉÈÏÏÄ ÉÓ ÔÈÁÔ ÃÏÎÔÁÍÉÎÁÔÉÏÎ ÍÁÙ ÂÅ ÒÅÉÎÔÒÏÄÕÃÅÄ ÂÙ ÉÎÆÅÃÔÅÄ ×ÏÒËÅÒÓȟȱ -ÅÓÃÈËÅ ÓÁÉÄ. 
 
A lifeline in isolation 
Washington, California, New York, and other jurisdictions across the country have implemented mandatory isolation 
ÏÒÄÅÒÓȟ ÃÏÍÐÅÌÌÉÎÇ ÔÈÏÕÓÁÎÄÓ ÏÆ ÃÏÎÓÕÍÅÒÓ ÔÏ ÔÕÒÎ ÔÏ ÏÎÌÉÎÅ ÓÈÏÐÐÉÎÇ ×ÈÅÎ ÔÈÅÙ ÍÉÇÈÔȭÖÅ ÏÔÈÅÒ×ÉÓÅ ÖÉÓÉÔÅÄ Á 
store. 






















